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Table S1. Search strategy 

MEDLINE EMBASE 
Cochrane Central Register of 

Controlled Trials 
   
1. exp Non-Nutritive Sweeteners/ 1. exp nonnutritive sweetener/ 1. exp Non-Nutritive Sweeteners/ 
2. exp Aspartame/ 2. exp aspartame/ 2. exp Aspartame/ 
3. aspartame.mp. 3. aspartame.mp. 3. aspartame.mp. 
4. exp Saccharin/ 4. exp saccharin/ 4. exp Saccharin/ 
5. saccharin.mp. 5. saccharin.mp. 5. saccharin.mp. 
6. sucralose.mp. 6. exp sucralose/ 6. sucralose.mp. 
7. acesulfame.mp. 7. sucralose.mp. 7. acesulfame.mp. 
8. neotame.mp. 8. exp acesulfame/ 8. neotame.mp. 
9. advantame.mp. 9. acesulfame.mp. 9. advantame.mp. 
10. alitame.mp. 10. exp neotame/ 10. exp Cyclamates/ 
11. exp Cyclamates/ 11. neotame.mp. 11. cyclamate.mp. 
12. cyclamate.mp. 12. advantame.mp. 12. exp Stevia/ 
13. exp Stevia/ 13. exp alitame/ 13. stevia.mp. 
14. stevia.mp. 14. alitame.mp. 14. steviol glycoside.mp. 
15. steviol glycoside.mp. 15. exp cyclamate sodium/ 15. rebaudioside.mp. 
16. rebaudioside.mp. 16. cyclamate.mp. 16. stevioside.mp. 
17. stevioside.mp. 17. exp Stevia/ 17. luo han guo.mp. 
18. siraitia grosvenorii.mp. 18. stevia.mp. 18. monk fruit.mp. 
19. luo han guo.mp. 19. steviol glycoside.mp. 19. exp Postprandial Period/ 
20. monk fruit.mp. 20. rebaudioside.mp. 20. postprandial.mp. 
21. exp Postprandial Period/ 21. stevioside.mp. 21. acute.mp. 
22. postprandial.mp. 22. exp Siraitia grosvenorii/ 22. exp Blood Glucose/ 
23. acute.mp. 23. luo han guo.mp. 23. exp Glucose Tolerance Test/ 
24. exp Blood Glucose/ 24. monk fruit.mp. 24. glucose.mp. 
25. exp Glucose Tolerance Test/ 25. exp postprandial state/ 25. glycemia.mp. 
26. glucose.mp. 26. postprandial.mp. 26. glycaemia.mp. 
27. glycemia.mp. 27. acute.mp. 27. glycemic.mp. 
28. glycaemia.mp. 28. exp glucose blood level/ 28. glycaemic.mp. 
29. glycemic.mp. 29. exp glucose tolerance test/ 29. exp Insulin/ 
30. glycaemic.mp. 30. glucose.mp. 30. insulin.mp. 
31. exp Insulin/ 31. glycemia.mp. 31. exp Glucagon-Like Peptide 1/ 
32. insulin.mp. 32. glycaemia.mp. 32. glucagon-like peptide 1.mp. 
33. exp Glucagon-Like Peptide 1/ 33. glycemic.mp. 33. GLP-1.mp. 
34. glucagon-like peptide 1.mp. 34. glycaemic.mp. 34. exp Peptide YY/ 
35. glp-1.mp. 35. exp insulin/ 35. peptide yy.mp. 
36. exp Peptide YY/ 36. insulin.mp. 36. PYY.mp. 
37. peptide yy.mp. 37. exp glucagon like peptide 1/ 37. exp Gastric Inhibitory Polypeptide/ 
38. PYY.mp. 38. glucagon-like peptide 1.mp. 38. gastric inhibitory polypeptide.mp. 
39. exp Gastric Inhibitory Polypeptide/ 39. glp-1.mp. 39. GIP.mp. 
40. gastric inhibitory polypeptide.mp. 40. exp peptide YY/ 40. exp Ghrelin/ 
41. GIP.mp. 41. peptide yy.mp. 41. ghrelin.mp. 
42. exp Ghrelin/ 42. PYY.mp. 42. exp Leptin/ 
43. ghrelin.mp. 43. exp gastric inhibitory polypeptide/ 43. leptin.mp. 
44. exp Leptin/ 44. gastric inhibitory polypeptide.mp. 44. exp Glucagon/ 
45. leptin.mp. 45. GIP.mp. 45. glucagon.mp. 
46. exp Glucagon/ 46. exp ghrelin/ 46. or/1-18 
47. glucagon.mp. 47. ghrelin.mp. 47. or/19-45 
48. or/1-20 48. exp leptin/ 48. 46 and 47 
49. or/21-47 49. leptin.mp.  
50. 48 and 49 50. exp glucagon/  
51. limit 50 to animals 51. glucagon.mp.  
52. 50 not 51 52. or/1-24  
 53. or/25-51  
 54. 52 and 53  
 55. limit 54 to animals  

 56. 54 not 55  
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Table S2. PICOTS framework 

Participants Intervention  Comparison Outcomes Time Study Design 

Males and 
females of all 
health 
backgrounds 
and ages (i.e., 
adults and 
children), 
excluding 
pregnant or 
breastfeeding 
women  

NNS beverages 
sweetened 
single or blends 
of NNS, water, 
or SSBs 
sweetened with 
caloric sugars 

NNS beverages 
sweetened 
single or blends 
of NNS, water, 
or SSBs 
sweetened with 
caloric sugars 

Glucose iAUC 
Insulin iAUC 
GLP-1 iAUC 
PYY iAUC 
GIP iAUC 
Ghrelin iAUC  
Glucagon iAUC  
 

2 hours  Acute, 
randomized 
and non-
randomized, 
controlled, 
feeding trials 
 
  

NNS beverage, non-nutritive sweetened beverage; NNS, non-nutritive sweetener; SSBs, sugar-sweetened beverage; iAUC, incremental area 
under the curve; GLP-1, glucagon-like peptide 1; PYY, peptide YY; GIP, gastric inhibitory peptide. NNS include, aspartame, acesulfame potassium 
(Ace-K), luo han guo (monk) fruit extract, neotame, saccharin, stevia, sucralose and advantame (1) 
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Table S3. Characteristics of UNCOUPLING INTERVENTIONS  

First author, year 
(reference)  

Arm description Study 
Design 

Participants Health 
status 

Age, years BMI, 
kg/m2 

Duration 
(mins) 

Outcomes 
extracted 

Funding 
source 

Country 

Shigeta, 1985 (2)  NRS 15 (10M, 5F) DM2 62.9 (12.8) - 180 Glucose 
Insulin  

- Japan 
        Aspartame 225mg oral aspartame loading test 
        Glucose 75g OGTT 

Okuno, 1986 (3)  NRS 7 
6 
8 
8 

Healthy 
DM2 
DM2 
DM2 

46.7 (31-60) 
47.3 (18-64) 
50.3 (38-60) 
46.5 (46-54) 

- 180 Glucose 
Insulin  
Glucagon 

- Japan 
        Aspartame 500mg aspartame in 300ml water 

        Glucose 100g glucose in 300ml water 

Horwitz, 1988 (4)  RCT 12 (0M, 12F) 
10 (5M, 5F) 

Healthy 
DM2 

28.0 (8.0) 
57.0 (8.0) 

22.5 
33.7 

180 Glucose  
Insulin  
Glucagon 

Industry USA 
        Aspartame 300ml Kool-Aid sweetened with 400mg aspartame 
        Saccharin 300ml Kool-Aid sweetened with 135mg saccharin 
        Water 300ml unsweetened Kool-Aid 

Moller, 1991 (5)  RCT 6 (6M, 0F) Healthy 29 (22-37) - 240 Glucose 
Insulin 

Agency Denmark  
        Aspartame 1g aspartame dissolved in 200ml water 
        Water 200ml water 

Hӓrtel, 1993 (6)  NRS 14 (6M, 8F) Healthy 19-52 - 120 Glucose  
Insulin  

- Germany 
        Aspartame 165mg aspartame in 330ml water  
        Ace-K 165mg ace-K in 330ml water 
        Cyclamate 800mg cyclamate in 330ml water 
        Saccharin 75mg saccharin in 330ml water  
        Sucrose 33g sucrose in 330ml water  
        Water 330ml water  

Nguyen, 1998 (7)  RCT 7 (4M, 3F) Healthy 30-47 - 120 Glucose  
Insulin  

- USA 
        Aspartame 250mg aspartame dissolved in 250ml water 
        Glucose 75g glucose dissolved in 250ml water  

Coppola, 2004 (8)  RCT 20 (10M, 10F) 
20 (10M, 10F) 

Healthy 
IGT 

68.0 (8.0) 
69.0 (11.0) 

26.4 (3.0)  
27.0 (3.6) 

120 Glucose  
Insulin  

- Italy 
        Aspartame 250mg aspartame dissolved in 250ml water 
        Glucose 75g glucose dissolved in 250ml water  

Berlin, 2005 (9)  RCT 12 (7M, 5F) Healthy 28.6 (7.9) 21.2 (0.4) 300 Glucose 
Insulin  

Agency France 
        Aspartame 0.6g aspartame in 200ml water 
        Glucose 75g glucose in 200ml water  

Ford, 2011 (10)  RCT 8 (1M, 7F) Healthy 22-27 18.8-23.9 120 Glucose 
Insulin 
GLP-1 
PYY  

Agency UK 
        Sucralose 50ml sucralose (0.083% w/v, 2mmol/L) 
        Water 50ml water 

Maersk, 2012 (11)  RCT 24 (12M, 12F) Healthy 33.5 (9.2) 31.4 (3.1) 240 Ghrelin  
GLP-1  
GIP  

Agency Denmark  
        Aspartame 500ml aspartame-sweetened diet cola (Coca Cola) 
        Sucrose 500ml sucrose-sweetened regular cola (Coca Cola) 
        Water 500ml bottled still water (Aqua d’or mineral water) 

Hazali, 2014 (12)  NRS 32 (4M, 28F) Healthy 21.3 (1.1) 21.6 (3.3) 120 Glucose Agency Malaysia 
        Stevia (500mg) 500mg stevia in 100ml water 
        Stevia (1000mg) 1000mg stevia in 100ml water 
        Sucrose 20g sucrose in 100ml water  

Bloomer, 2016 (13)  RCT 12 (12M, 0F) Healthy 26.8 (7.6) 27.1 (2.8) 120 Glucose 
Insulin 

Agency USA 
        Aspartame 20oz aspartame sweetened soda (Sunkist) 
        Sucralose 20oz splenda/sucralose sweetened soda (Diet Rite) 
        Sucrose 20oz HFCS and sugar sweetened soda (Sunkist)  
        Water 20oz carbonated water 
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Gonzalez, 2017 (14)  RCT 10 (10M, 0F) Healthy 22-26 20-24 120 Glucose 
Insulin  

- Spain 
        Ace-K+Asp+Cycl 330ml of Coke Zero with caffeine but without sugar 
        Ace-K+Asp+Cycl 330ml of caffeine-free Coke Zero without sugar  
        Sucrose  330ml of Regular Coke with sugar and caffeine  
        Sucrose 330ml of Regular Coke with sugar but without caffeine  

Goza, 2018 (15)  RCT 10 (5M, 5F) Healthy 27.4 (3.5) 23.5 (2.6) 120 Glucose 
Insulin 

Agency Chile 
        Ace-K+Aspartame 350ml beverage with 84mg aspartame and 56mg 

Ace-K 
     

        Sucrose 350ml beverage with 38.7g sucrose       

Eckstein 2021 (16)  RCT 15 (10M, 5F) Healthy 25.4 (2.5) 23.7 (1.7) 120 Glucose - Germany 

        Sucralose 300mL water with 0.2g sucralose      Insulin   

        Glucose 300mL water with 1g/kg BM glucose          

        Fructose 300mL water with 1g/kg BM fructose         

        Sucrose 300mL water with 0.5g/kg BM glucose and fructose 
(each)  

        

Ace-K, acesulfame potassium; Asp, aspartame; Cycl, cyclamate; RCT, randomized controlled trial; NRS, non-randomized study; OGTT, oral glucose tolerance test; iAUC, incremental area under the curve; M, male; F, female; DM2, 
type 2 diabetes; N, normal; IGT, impaired glucose tolerance; HFCS, high-fructose corn syrup; BM, body mass  
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Table S4. Characteristics of COUPLING INTERVENTIONS  

First author, year 
(reference) 

Meal description Study 
Design  

Participants Health 
status 

Age, years BMI, kg/m2 Duration 
(mins) 

Outcomes 
extracted  

Funding 
source 

Country 

Wolf-Novak, 1988 (17)  NRS 7 (2M, 5F) Healthy 27.0 (3.0) - 360 Glucose 
Insulin 

Agency USA 
        Aspartame 12oz cherry-flavored beverage sweetened with 200mg 

aspartame and 60g CHO (partial hydrolysate of starch)  
        Control 12oz cherry-flavored beverage with 60g CHO (partial 

hydrolysate of starch)  

Melchoir, 1991 (18)  RCT 10 (3M, 7F) Healthy 21.7 (20-25) 20.6  
(18.9-23.5) 

180 Glucose  
Insulin 

Agency France 
        Aspartame 400ml chocolate drink sweetened with 80mg aspartame  
        Control  400ml chocolate drink sweetened with 50g sucrose 

Solomi, 2019 (19)  NRS 10 (4M, 6F) Healthy 27.2 (6.9) 23.9 (2.4) 120 Glucose Agency UK 
        Ace-K+Aspartame 25g glucose in 125ml water consumed with 236ml diet 

cola sweetened with aspartame and ace-K (Caffeine-Free 
Diet Coke) 

        Control 25g glucose in 125ml water consumed with 236ml water  

RCT, randomized controlled trial; NRS, non-randomized study; OGTT, oral glucose tolerance test; iAUC, incremental area under the curve; M, male; F, female; DM2, type 2 diabetes; 
N, normal; IGT, impaired glucose tolerance; HFCS, high-fructose corn syrup; CHO, carbohydrate; IDDM, insulin-dependent diabetes mellitus; NIDDM, non-insulin dependent diabetes 
mellitus  
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Table S5. Characteristics of DELAYED COUPLING INTERVENTIONS   

 

First author, year 
(reference) 

Meal description Study 
Design  

Participants Health 
status 

Age, years BMI, 
kg/m2 

Duration 
(mins) 

Outcomes 
extracted 

Funding 
source 

Country 

Brown, 2012 (20)  RCT 25 (13M, 12F) 
9 (3M, 6F) 
10 (1M, 9F) 

Healthy 
DM1 
DM2 

18.8 (4.4) 
18.2 (3.4) 
17.9 (3.13) 

25.7 (4.6) 
21.7 (2.4) 
35.0 (6.8) 

180 Glucose  
Insulin 
Glucagon 
GLP-1  
GIP 
PYY 

Agency USA 
        Diet Soda 240ml of diet soda (Diet Rite Cola containing sucralose and 

ace-K) consumed 10mins prior to 75g OGTT  
        Carbonated water 240ml of carbonated water (Zazz Seltzer) consumed 10mins 

prior to 75g OGTT 

Pepino, 2013 (21)  RCT 17 (2M, 15F) Healthy 35.1 (4.1) 41.0 (6.2) 300 Glucose 
Insulin  
GLP-1  
GIP 

Agency USA 
        Sucralose 60ml solution containing 48mg sucralose was consumed 

10mins before ingestion of 75g glucose solution  
        Water 60ml of distilled water was consumed 10mins prior to 

ingestion of 75g glucose solution 

Temizkhan, 2014 (22)  RCT 8 (4M, 4F) 
8 (4M, 4F) 

Healthy 
DM2 

45.0 (4.1) 
51.5 (9.2) 

30.3 (4.5) 
33.7 (5.4) 

120 Glucose  
Insulin 
GLP-1 

- Turkey 
        Aspartame 72mg aspartame in 200ml water was consumed 15mins 

prior to 75g OGTT 
        Sucralose 24mg sucralose in 200ml water was consumed 15mins prior 

to 75g OGTT 
        Water 200ml water was consumed 15mins prior to 75g OGTT 

Sylvetsky, 2016 (23)  RCT 30 (14M, 16F) Healthy 29.7 (7.6) 25.8 (4.2)  120 Glucose  
Insulin 
Glucagon  
GLP-1  
GIP 
PYY  

Agency USA 

Arm 
1 

Sucralose (68mg) A drink containing 68mg sucralose mixed with 355ml water 
was consumed 10mins prior to 75g OGTT 

Sucralose (170mg) A drink containing 170mg sucralose mixed with 355ml water 
was consumed 10mins prior to 75g OGTT 

Sucralose (250mg) A drink containing 250mg sucralose mixed with 355ml water 
was consumed 10mins prior to 75g OGTT 

Water A drink containing 355ml water was consumed 10mins prior 
to 75g OGTT 

Arm 
2 

Diet Rite Cola 355ml caffeine-free Diet Rite Cola sweetened with 68mg 
sucralose and 41mg ace-K was consumed 10mins prior to 
75g OGTT 

RCT 31 (14M, 17F) Healthy 27.4 (6.7) 26.3 (7.5) 120 Glucose 
Insulin  
GLP-1 
GIP  
PYY 

Agency USA 

Diet Mountain Dew 355ml caffeine-free Diet Mountain Dew sweetened with 
18mg sucralose, 18mg ace-K and 57mg aspartame was 
consumed 10mins prior to 75g OGTT 

NNS solution A drink containing 68mg sucralose and 41mg ace-K in 355ml 
water was consumed 10mins prior to 75g OGTT 

Water  355ml water was consumed 10mins prior to 75g OGTT  

Kariman Azari, 2017 (24)  RCT 10 (3M, 7F) Healthy 33.5 (11.1) 22.4 (2.5) 120 Glucose  
Insulin  
Glucagon  
GLP-1  
GIP 

Agency USA 
        Saccharin A drink containing 18mg saccharin dissolved in 60ml water 

was consumed 10mins prior to glucose solution (75g glucose 
in 600ml water) 

        Water 60ml distilled water was consumed 10mins prior to glucose 
solution (75g glucose in 600ml water)  

Nichol, 2019 (25)  RCT 10 (3M, 7F) 
11 (1M, 10F) 

Lean  
Obese  

27.0 (4.2) 
29.5 (4.0) 

22.8 (0.9) 
37.7 (5.5) 

300 Glucose  
Insulin  
GIP 

Agency USA 
        Sucralose 60ml solution containing 48mg sucralose was consumed 

10mins prior to 75g OGTT  
        Water 60ml distilled water was consumed 10mins prior to 75g 

OGTT 
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Solomi, 2020 (26)  NRS 10 (5M, 5F) Healthy 26.9 (3.3) 24.7 (1.1) 120 Glucose - USA 
        Diet cola 250ml diet soda (Caffeine-Free Diet Coke) sweetened with 

aspartame and ace-K was consumed 10mins prior to 
beverage containing 25g glucose  

        Carbonated water  
  

250ml carbonated water was consumed 10mins prior to 
beverage containing 25g glucose  

RCT, randomized controlled trial; NRS, non-randomized study; OGTT, oral glucose tolerance test; iAUC, incremental area under the curve; M, male; F, female; DM2, type 2 diabetes; 
N, normal; IGT, impaired glucose tolerance; HFCS, high-fructose corn syrup; CHO, carbohydrate; IDDM, insulin-dependent diabetes mellitus; NIDDM, non-insulin dependent diabetes 
mellitus  
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Table S6. OVERALL CINeMA assessments of UNCOUPLING INTERVENTIONS examining the effect 
of non-nutritive sweetened beverages (NNS beverages) sweetened with individual or blends of 
non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with 
caloric sweeteners on postprandial blood GLUCOSE response in HEALTHY participants   
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Table S7. OVERALL CINeMA assessments of UNCOUPLING INTERVENTIONS examining the effect 
of non-nutritive sweetened beverages (NNS beverages) sweetened with individual or blends of 
non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with 
caloric sweeteners on postprandial blood GLUCOSE response in participants with TYPE 2 
DIABETES  
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Table S8. OVERALL CINeMA assessments of UNCOUPLING INTERVENTIONS examining the effect 
of non-nutritive sweetened beverages (NNS beverages) sweetened with individual or blends of 
non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with 
caloric sweeteners on postprandial blood INSULIN response in HEALTHY participants 
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Table S9. OVERALL CINeMA assessments of UNCOUPLING INTERVENTIONS examining the effect 
of non-nutritive sweetened beverages (NNS beverages) sweetened with individual or blends of 
non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with 
caloric sweeteners on postprandial blood INSULIN response in participants with TYPE 2 
DIABETES  
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Table S10. GRADE assessments of UNCOUPLING INTERVENTIONS examining the effect of non-
nutritive sweetened beverages (NNS beverages) sweetened with individual or blends of non-
nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with 
caloric sweeteners on postprandial blood GLP-1 response in HEALTHY participants 

Treatments Effect Estimate GRADE Assessments 

1 2 3 4 5 6 Overall 

Aspartame vs. 
Sucrose 

262.15  
(-12.991, 537.291) 

- -   - - LOW ⊕⊕ 

Aspartame vs. 
Water 

-86.97  
(-345.469, 171.529) 

- -   - - LOW ⊕⊕ 

Sucralose vs. 
Water 

0.00  
(-3251.947, 3251.947) 

- -   - - LOW ⊕⊕ 

Water vs. 
Sucrose 

349.12  
(63.721, 634.519) 

- -   - - LOW ⊕⊕ 

Aspartame vs. 
Sucralose  

-86.97  
(-3349.174, 3175.234) 
  

- -   - - LOW ⊕⊕ 

Sucralose vs. 
Sucrose  

349.12  
(-2915.326, 3613.566) 

- -   - - LOW ⊕⊕ 

 
Data reported as mean difference with 95% confidence intervals (CIs). Due to lack of available trial data, the 
CINeMA (Confidence in Network Meta-Analysis) web application was unable to make judgements for the six 
domains. Thus, manual judgements were made based on the CiNEMA framework (27, 28). GRADE domains refer 
to: (1), within-study bias; (2), reporting bias; (3), indirectness; (4), imprecision; (5) heterogeneity; and (6) 
incoherence. The risk of bias domain was assessed using the Cochrane RoB2 tool (no downgrade if there was no 
concern for overall risk of bias; downgraded if there was some or major concern for overall risk of bias). Evidence 
was downgraded for imprecision if 95% CIs overlapped the minimally important difference of 82 pmol*min/L. 
Evidence was downgraded for indirectness due lack of available trial data. There is no general consensus on a 
clinically important size difference for 2-hour blood GLP-1 incremental area under the curve (iAUC). Health Canada 
considers a 20% reduction in glucose iAUC to be the minimum physiologically relevant difference as per “Guideline 
Concerning the Safety and Physiological Effects of Novel Fibre Sources and Food Products Containing Them” (29) 
[xx]. Extrapolating the 20% threshold in glucose iAUC, we calculated the MID of GLP-1 iAUC by taking 20% of 412 
pmol*mins/L which is the median of the difference in GLP-1 iAUC among healthy participants (~95 pmol*mins/L) 
and those with type 2 diabetes (~633 pmol*mins/L) after a glucose or meal tolerance test (30). Significant results 
are bolded in black. Non-significant results are grey and not bolded. Trivial (significant) effects (<1 MID) or no 
effects have a white background; small important effects (>1 MID) have a light blue background; moderate effects 
(>2 MID) have a darker blue background; large effects (>5 to <10 MID) have a purple background; very large effects 
(>10 MID) have a black background. Confidence in the effect estimate is shown for each treatment comparison: 
high confidence ⊕⊕⊕⊕; moderate confidence ⊕⊕⊕; low confidence ⊕⊕; very low confidence ⊕ 
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Table S11. GRADE assessments of UNCOUPLING INTERVENTIONS examining the effect of non-
nutritive sweetened beverages (NNS beverages) sweetened with individual or blends of non-
nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with 
caloric sweeteners on postprandial blood GIP response in HEALTHY participants 

Treatments Effect Estimate GRADE Assessments 

1 2 3 4 5 6 Overall 

Aspartame vs. 
Sucrose 

1007.80  
(675.588, 1340.012) 

- -  - - - MODERATE 
⊕⊕ 

Aspartame vs. 
Water 

23.21  
(-238.591, 285.011) 

-    - - LOW  
⊕⊕ 

Water vs. 
Sucrose 

984.59  
(649.367, 1319.813) 

- -  - - - MODERATE 
⊕⊕ 

 
Data reported as mean difference with 95% confidence intervals (CIs). Due to lack of available trial data, the 
CINeMA (Confidence in Network Meta-Analysis) web application was unable to make judgements for the six 
domains. Thus, manual judgements were made based on the CiNEMA framework (27, 28). GRADE domains refer 
to: (1), within-study bias; (2), reporting bias; (3), indirectness; (4), imprecision; (5) heterogeneity; and (6) 
incoherence. The risk of bias domain was assessed using the Cochrane RoB2 tool (no downgrade if there was no 
concern for overall risk of bias; downgraded if there was some or major concern for overall risk of bias). Evidence 
was downgraded for imprecision if 95% CIs overlapped the minimally important difference of 94 pmol*min/L. 
Evidence was downgraded for indirectness due lack of available trial data. There is no general consensus on a 
clinically important size difference for 2-hour blood GIP incremental area under the curve (iAUC). Health Canada 
considers a 20% reduction in glucose iAUC to be the minimum physiologically relevant difference as per “Guideline 
Concerning the Safety and Physiological Effects of Novel Fibre Sources and Food Products Containing Them” (29). 
Extrapolating the 20% threshold in glucose iAUC, we calculated the MID of GIP iAUC by taking 20% of 468 
pmol*mins/L which is the median of the difference in GIP iAUC among healthy participants (~168 pmol*mins/L) 
and those with type 2 diabetes (~768 pmol*mins/L) after a glucose or meal tolerance test (31). Significant results 
are bolded in white. Non-significant results are grey and not bolded. Trivial (significant) effects (<1 MID) or no 
effects have a white background; small important effects (>1 MID) have a light blue background; moderate effects 
(>2 MID) have a darker blue background; large effects (>5 to <10 MID) have a purple background; very large effects 
(>10 MID) have a black background. Confidence in the effect estimate is shown for each treatment comparison: 
high confidence ⊕⊕⊕⊕; moderate confidence ⊕⊕⊕; low confidence ⊕⊕; very low confidence ⊕  
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Table S12. GRADE assessments of UNCOUPLING INTERVENTIONS examining the effect of non-
nutritive sweetened beverages (NNS beverages) sweetened with individual or blends of non-
nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with 
caloric sweeteners on postprandial blood GHRELIN response in HEALTHY participants 

Treatments Effect Estimate GRADE Assessments 

1 2 3 4 5 6 Overall 

Aspartame vs. 
Sucrose 

-29.56  
(-357.818, 298.698) 

- -   - - LOW  
⊕⊕ 

Aspartame vs. 
Water 

19.40  
(-330.006, 368.806) 

- -   - - LOW  
⊕⊕ 

Water vs. 
Sucrose 

-48.96  
(-425.914, 327.994) 

- -   - - LOW  
⊕⊕ 

 
Data reported as mean difference with 95% confidence intervals (CIs). Due to lack of available trial data, the 
CINeMA (Confidence in Network Meta-Analysis) web application was unable to make judgements for the six 
domains. Thus, manual judgements were made based on the CiNEMA framework (27, 28) (reference). GRADE 
domains refer to: (1), within-study bias; (2), reporting bias; (3), indirectness; (4), imprecision; (5) heterogeneity; 
and (6) incoherence. The risk of bias domain was assessed using the Cochrane RoB2 tool (no downgrade if there 
was no concern for overall risk of bias; downgraded if there was some or major concern for overall risk of bias). 
Evidence was downgraded for imprecision if 95% CIs overlapped the minimally important difference of 9.8 
pmol*min/L. Evidence was downgraded for indirectness due lack of available trial data. There is no general 
consensus on a clinically important size difference for 2-hour blood ghrelin incremental area under the curve 
(iAUC). Health Canada considers a 20% reduction in glucose iAUC to be the minimum physiologically relevant 
difference as per “Guideline Concerning the Safety and Physiological Effects of Novel Fibre Sources and Food 
Products Containing Them” (29). Extrapolating the 20% threshold in glucose iAUC, we calculated the MID of ghrelin 
iAUC by taking 20% of 20% of -49.0 pmol*min/L (sucrose vs. water comparison) which was -9.8 pmol*mins/L. 
Significant results are bolded in black. Non-significant results are grey and not bolded. Trivial (significant) effects 
(<1 MID) or no effects have a white background; small important effects (>1 MID) have a light blue background; 
moderate effects (>2 MID) have a darker blue background; large effects (>5 to <10 MID) have a purple background; 
very large effects (>10 MID) have a black background. Confidence in the effect estimate is shown for each 
treatment comparison: high confidence ⊕⊕⊕⊕; moderate confidence ⊕⊕⊕; low confidence ⊕⊕; very low 
confidence ⊕  
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Table S13. GRADE assessments of UNCOUPLING INTERVENTIONS examining the effect of non-
nutritive sweetened beverages (NNS beverages) sweetened with individual or blends of non-
nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with 
caloric sweeteners on postprandial blood GLUCAGON response in HEALTHY participants 

Treatments Effect Estimate GRADE Assessments 

1 2 3 4 5 6 Overall 

Aspartame vs. 
Saccharin 

-1203.101  
(-7381.296, 4975.093) 

- -   - - LOW  
⊕⊕ 

Aspartame vs. 
Water 

914.930  
(-4370.027, 6199.888) 

- -   - - LOW  
⊕⊕ 

Saccharin vs. 
Water 

2118.032  
(-3598.818, 7834.882) 

- -   - - LOW  
⊕⊕ 

Aspartame vs. 
Glucose 

59.273  
(-1170.323, 1288.868) 

- -   - - LOW  
⊕⊕ 

Saccharin vs. 
Glucose 

1262.374  
(-5036.991, 7561.739) 

- -   - - LOW  
⊕⊕ 

Water vs. 
Glucose 

-855.658  
(-6281.769, 4570.453) 

- -   - - LOW  
⊕⊕ 

 
Data reported as mean difference with 95% confidence intervals (CIs). Due to lack of available trial data, the 
CINeMA (Confidence in Network Meta-Analysis) web application was unable to make judgements for the six 
domains. Thus, manual judgements were made based on the CiNEMA framework (27, 28). GRADE domains refer 
to: (1), within-study bias; (2), reporting bias; (3), indirectness; (4), imprecision; (5) heterogeneity; and (6) 
incoherence. The risk of bias domain was assessed using the Cochrane RoB2 tool (no downgrade if there was no 
concern for overall risk of bias; downgraded if there was some or major concern for overall risk of bias). Evidence 
was downgraded for imprecision if 95% CIs overlapped the minimally important difference of 205 pmol*min/L. 
Evidence was downgraded for indirectness due lack of available trial data. There is no general consensus on a 
clinically important size difference for 2-hour blood glucagon incremental area under the curve (iAUC). Health 
Canada considers a 20% reduction in glucose iAUC to be the minimum physiologically relevant difference as per 
“Guideline Concerning the Safety and Physiological Effects of Novel Fibre Sources and Food Products Containing 
Them” (29). Extrapolating the 20% threshold in glucose iAUC, we calculated the MID of glucagon iAUC by taking 
20% of 1025 pmol*mins/L which is the median value of glucagon iAUC (water vs. glucose comparisons) in healthy 
individuals (~850 pmol*mins/L) and those with type 2 diabetes (~1200 pmol*mins/L). Significant results are bolded 
in black. Non-significant results are grey and not bolded. Trivial (significant) effects (<1 MID) or no effects have a 
white background; small important effects (>1 MID) have a light blue background; moderate effects (>2 MID) have 
a darker blue background; large effects (>5 to <10 MID) have a purple background; very large effects (>10 MID) 
have a black background. Confidence in the effect estimate is shown for each treatment comparison: high 
confidence ⊕⊕⊕⊕; moderate confidence ⊕⊕⊕; low confidence ⊕⊕; very low confidence ⊕  
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Table S14. GRADE assessments of UNCOUPLING INTERVENTIONS examining the effect of non-
nutritive sweetened beverages (NNS beverages) sweetened with individual or blends of non-
nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with 
caloric sweeteners on postprandial blood GLUCAGON response in participants with TYPE 2 
DIABETES  

Treatments Effect Estimate GRADE Assessments 

1 2 3 4 5 6 Overall 

Aspartame vs. 
Saccharin 

-140.368  
(-4533.755, 4253.019) 

- -   - - LOW  
⊕⊕ 

Aspartame vs. 
Water 

1003.800  
(-4010.785, 6018.385) 

- -   - - LOW  
⊕⊕ 

Saccharin vs. 
Water 

1144.168  
(-3847.925, 6136.261) 

- -   - - LOW  
⊕⊕ 

Aspartame vs. 
Glucose 

-198.894  
(-975.641, 577.854) 

- -   - - LOW  
⊕⊕ 

Saccharin vs. 
Glucose 

-58.526  
(-4520.048, 4402.997) 

- -   - - LOW  
⊕⊕ 

Water vs. 
Glucose 

-1202.694  
(-6277.080, 3871.693) 

- -   - - LOW  
⊕⊕ 

 
Data reported as mean difference with 95% confidence intervals (CIs). Due to lack of available trial data, the 
CINeMA (Confidence in Network Meta-Analysis) web application was unable to make judgements for the six 
domains. Thus, manual judgements were made based on the CiNEMA framework (27, 28) (reference). GRADE 
domains refer to: (1), within-study bias; (2), reporting bias; (3), indirectness; (4), imprecision; (5) heterogeneity; 
and (6) incoherence. The risk of bias domain was assessed using the Cochrane RoB2 tool (no downgrade if there 
was no concern for overall risk of bias; downgraded if there was some or major concern for overall risk of bias). 
Evidence was downgraded for imprecision if 95% CIs overlapped the minimally important difference of 205 
pmol*min/L. Evidence was downgraded for indirectness due lack of available trial data. There is no general 
consensus on a clinically important size difference for 2-hour blood glucagon incremental area under the curve 
(iAUC). Health Canada considers a 20% reduction in glucose iAUC to be the minimum physiologically relevant 
difference as per “Guideline Concerning the Safety and Physiological Effects of Novel Fibre Sources and Food 
Products Containing Them” (29). Extrapolating the 20% threshold in glucose iAUC, we calculated the MID of 
glucagon iAUC by taking 20% of 1025 pmol*mins/L which is the median value of glucagon iAUC (water vs. glucose 
comparisons) in healthy individuals (~850 pmol*mins/L) and those with type 2 diabetes (~1200 pmol*mins/L). 
Significant results are bolded in black. Non-significant results are grey and not bolded. Trivial (significant) effects 
(<1 MID) or no effects have a white background; small important effects (>1 MID) have a light blue background; 
moderate effects (>2 MID) have a darker blue background; large effects (>5 to <10 MID) have a purple background; 
very large effects (>10 MID) have a black background. Confidence in the effect estimate is shown for each 
treatment comparison: high confidence ⊕⊕⊕⊕; moderate confidence ⊕⊕⊕; low confidence ⊕⊕; very low 
confidence ⊕  
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Table S15. GRADE assessments of COUPLING INTERVENTIONS examining the effect of non-
nutritive sweetened beverages (NNS beverages) sweetened with individual or blends of non-
nutritive sweeteners (NNS) and controls on postprandial blood GLUCOSE response in HEALTHY 
participants 

Treatments Effect Estimate GRADE Assessments 

1 2 3 4 5 6 Overall 

Aspartame vs. 
Aspartame+Ace-
K 

31.639  
(-33.462, 96.739) 

 -   - - LOW  
⊕⊕ 

Aspartame vs. 
Control 

32.538  
(-24.927, 90.004) 

- -   - - LOW  
⊕⊕ 

Aspartame+Ace-
K vs. Control 

0.900  
(-29.689, 31.489) 

 -   - - LOW  
⊕⊕ 

 
Data reported as mean difference with 95% confidence intervals (CIs). Due to lack of available trial data, the 
CINeMA (Confidence in Network Meta-Analysis) web application was unable to make judgements for the six 
domains. Thus, manual judgements were made based on the CiNEMA framework (27, 28). GRADE domains refer 
to: (1), within-study bias; (2), reporting bias; (3), indirectness; (4), imprecision; (5) heterogeneity; and (6) 
incoherence. The risk of bias domain was assessed using the Cochrane RoB2 tool (no downgrade if there was no 
concern for overall risk of bias; downgraded if there was some or major concern for overall risk of bias). Evidence 
was downgraded for imprecision if 95% CIs overlapped the minimally important difference of 100 mmol*min/L. 
Evidence was downgraded for indirectness due lack of available trial data. There is no general consensus on a 
clinically important size difference for 2-hour blood glucose incremental area under the curve (iAUC). Health 
Canada considers a 20% reduction in glucose iAUC to be the minimum physiologically relevant difference as per 
“Guideline Concerning the Safety and Physiological Effects of Novel Fibre Sources and Food Products Containing 
Them” (29). Thus, we calculated the MID of glucose iAUC by taking 20% of 500 mmol*mins/L which is the median 
of glucose iAUC in healthy participants (~300 mmol*mins/L) and those with type 2 diabetes (~700 mmol*mins/L) 
after a 75-g oral glucose tolerance test (32-34). Significant results are bolded in black. Non-significant results are 
grey and not bolded. Trivial (significant) effects (<1 MID) or no effects have a white background; small important 
effects (>1 MID) have a light blue background; moderate effects (>2 MID) have a darker blue background; large 
effects (>5 to <10 MID) have a purple background; very large effects (>10 MID) have a black background. 
Confidence in the effect estimate is shown for each treatment comparison: high confidence ⊕⊕⊕⊕; moderate 
confidence ⊕⊕⊕; low confidence ⊕⊕; very low confidence ⊕  
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Table S16. GRADE assessments of COUPLING INTERVENTIONS examining the effect of non-
nutritive sweetened beverages (NNS beverages) sweetened with individual or blends of non-
nutritive sweeteners (NNS) and controls on postprandial blood INSULIN response in HEALTHY 
participants 

Treatments Effect Estimate GRADE Assessments 

1 2 3 4 5 6 Overall 

Aspartame vs. 
Unsweetened 
Control  

1718.16  
(-2926.557, 6362.877) 

 -   - - LOW  
⊕⊕ 

Aspartame vs. 
Sucrose 

33234.84  
(-9197.392, 75667.071) 

- -   - - LOW  
⊕⊕ 

Unsweetened 
Control vs. 
Sucrose 

31516.68  
(-11169.005, 74202.364) 

 -   - - LOW  
⊕⊕ 

 
Data reported as mean difference with 95% confidence intervals (CIs). Due to lack of available trial data, the 
CINeMA (Confidence in Network Meta-Analysis) web application was unable to make judgements for the six 
domains. Thus, manual judgements were made based on the CiNEMA framework (27, 28). GRADE domains refer 
to: (1), within-study bias; (2), reporting bias; (3), indirectness; (4), imprecision; (5) heterogeneity; and (6) 
incoherence. The risk of bias domain was assessed using the Cochrane RoB2 tool (no downgrade if there was no 
concern for overall risk of bias; downgraded if there was some or major concern for overall risk of bias). Evidence 
was downgraded for imprecision if 95% CIs overlapped the minimally important difference of 2250 pmol*min/L. 
Evidence was downgraded for indirectness due lack of available trial data. There is no general consensus on a 
clinically important size difference for 2-hour blood insulin incremental area under the curve (iAUC). Health Canada 
considers a 20% reduction in glucose iAUC to be the minimum physiologically relevant difference as per “Guideline 
Concerning the Safety and Physiological Effects of Novel Fibre Sources and Food Products Containing Them” (29). 
Extrapolating the 20% threshold in glucose iAUC, we calculated the MID of insulin iAUC by taking 20% of 11250 
pmol*mins/L which is the median of insulin iAUC in participants with type 2 diabetes (~6200 pmol*mins/L) and 
healthy participants (~16300 pmol*mins/L) after a 75-g oral glucose tolerance test (32-34). Non-significant results 
are grey and not bolded. Trivial (significant) effects (<1 MID) or no effects have a white background; small 
important effects (>1 MID) have a light blue background; moderate effects (>2 MID) have a darker blue 
background; large effects (>5 to <10 MID) have a purple background; very large effects (>10 MID) have a black 
background. Confidence in the effect estimate is shown for each treatment comparison: high confidence 
⊕⊕⊕⊕; moderate confidence ⊕⊕⊕; low confidence ⊕⊕; very low confidence ⊕  
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Table S17. OVERALL CINeMA assessments of DELAYED COUPLING INTERVENTIONS examining 
the effect of non-nutritive sweetened beverages (NNS beverages) sweetened with individual or 
blends of non-nutritive sweeteners (NNS) and water on postprandial blood GLUCOSE response in 
HEALTHY participants   
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Table S18. GRADE assessments of DELAYED COUPLING INTERVENTIONS examining the effect of 
non-nutritive sweetened beverages (NNS beverages) sweetened with individual or blends of 
non-nutritive sweeteners (NNS) and water on postprandial blood GLUCOSE response in 
participants with TYPE 2 DIABETES  

Treatments Effect Estimate GRADE Assessments 

1 2 3 4 5 6 Overall 

Aspartame vs. 
Sucralose 

-33.230  
(-263.439, 196.979) 

- -   - - LOW  
⊕⊕ 

Aspartame vs. 
Sucralose+Ace-K 

43.516  
(-264.436, 351.467) 

- -   - - LOW  
⊕⊕ 

Aspartame vs. 
Water 

-9.950  
(-269.812, 249.912) 

- -   - - LOW  
⊕⊕ 

Sucralose vs. 
Sucralose+Ace-K 

76.746  
(-206.631, 360.122) 

- -   - - LOW  
⊕⊕ 

Sucralose vs. 
Water  

23.280  
(-206.929, 253.489) 

- -   - - LOW  
⊕⊕ 

Sucralose+Ace-K 
vs. Water   

-53.466  
(-218.711, 111.780) 

- -   - - LOW  
⊕⊕ 

 
Data reported as mean difference with 95% confidence intervals (CIs). Due to lack of available trial data, the 
CINeMA (Confidence in Network Meta-Analysis) web application was unable to make judgements for the six 
domains. Thus, manual judgements were made based on the CiNEMA framework (27, 28). GRADE domains refer 
to: (1), within-study bias; (2), reporting bias; (3), indirectness; (4), imprecision; (5) heterogeneity; and (6) 
incoherence. The risk of bias domain was assessed using the Cochrane RoB2 tool (no downgrade if there was no 
concern for overall risk of bias; downgraded if there was some or major concern for overall risk of bias). Evidence 
was downgraded for imprecision if 95% CIs overlapped the minimally important difference of 100 mmol*min/L. 
Evidence was downgraded for indirectness due lack of available trial data. There is no general consensus on a 
clinically important size difference for 2-hour blood glucose incremental area under the curve (iAUC). Health 
Canada considers a 20% reduction in glucose iAUC to be the minimum physiologically relevant difference as per 
“Guideline Concerning the Safety and Physiological Effects of Novel Fibre Sources and Food Products Containing 
Them” (29). Thus, we calculated the MID of glucose iAUC by taking 20% of 500 mmol*mins/L which is the median 
of glucose iAUC in healthy participants (~300 mmol*mins/L) and those with type 2 diabetes (~700 mmol*mins/L). 
Significant results are bolded in black. Non-significant results are grey and not bolded. Trivial (significant) effects 
(<1 MID) or no effects have a white background; small important effects (>1 MID) have a light blue background; 
moderate effects (>2 MID) have a darker blue background; large effects (>5 to <10 MID) have a purple background; 
very large effects (>10 MID) have a black background. Confidence in the effect estimate is shown for each 
treatment comparison: high confidence ⊕⊕⊕⊕; moderate confidence ⊕⊕⊕; low confidence ⊕⊕; very low 
confidence ⊕  
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Table S19. OVERALL CINeMA assessments of DELAYED COUPLING INTERVENTIONS examining 
the effect of non-nutritive sweetened beverages (NNS beverages) sweetened with individual or 
blends of non-nutritive sweeteners (NNS) and water on postprandial blood INSULIN response in 
HEALTHY participants  
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Table S20. GRADE assessments of DELAYED COUPLING INTERVENTIONS examining the effect of 
non-nutritive sweetened beverages (NNS beverages) sweetened with individual or blends of 
non-nutritive sweeteners (NNS) and water on postprandial blood INSULIN response in 
participants with TYPE 2 DIABETES  

Treatments Effect Estimate GRADE Assessments 

1 2 3 4 5 6 Overall 

Aspartame vs. 
Sucralose 

-6897.480  
(-26800.86, 13005.90) 
 

- -   - - LOW  
⊕⊕ 

Aspartame vs. 
Sucralose+Ace-K 

-1254.645  
(-33264.83, 30755.54) 

- -   - - LOW  
⊕⊕ 

Aspartame vs. 
Water 

3700.840  
(-18897.51, 26299.19) 

- -   - - LOW  
⊕⊕ 

Sucralose vs. 
Sucralose+Ace-K 

5642.835  
(-25142.04, 36427.71) 

- -   - - LOW  
⊕⊕ 

Sucralose vs. 
Water  

10598.320  
(-10228.15, 31424.79) 

- -   - - LOW  
⊕⊕ 

Sucralose+Ace-K 
vs. Water   

4955.485  
(-17715.34, 27626.31) 

- -   - - LOW  
⊕⊕ 

 
Data reported as mean difference with 95% confidence intervals (CIs). Due to lack of available trial data, the 
CINeMA (Confidence in Network Meta-Analysis) web application was unable to make judgements for the six 
domains. Thus, manual judgements were made based on the CiNEMA framework (27, 28). GRADE domains refer 
to: (1), within-study bias; (2), reporting bias; (3), indirectness; (4), imprecision; (5) heterogeneity; and (6) 
incoherence. The risk of bias domain was assessed using the Cochrane RoB2 tool (no downgrade if there was no 
concern for overall risk of bias; downgraded if there was some or major concern for overall risk of bias). Evidence 
was downgraded for imprecision if 95% CIs overlapped the minimally important difference of 2250 pmol*min/L. 
Evidence was downgraded for indirectness due lack of available trial data. There is no general consensus on a 
clinically important size difference for 2-hour blood insulin incremental area under the curve (iAUC). Health Canada 
considers a 20% reduction in glucose iAUC to be the minimum physiologically relevant difference as per “Guideline 
Concerning the Safety and Physiological Effects of Novel Fibre Sources and Food Products Containing Them” (29). 
Extrapolating the 20% threshold in glucose iAUC, we calculated the MID of insulin iAUC by taking 20% of 11250 
pmol*mins/L which is the median of insulin iAUC in participants with type 2 diabetes (~6200 pmol*mins/L) and 
healthy participants (~16300 pmol*mins/L) after a 75-g oral glucose tolerance test (32-34). Non-significant results 
are grey and not bolded. Trivial (significant) effects (<1 MID) or no effects have a white background; small 
important effects (>1 MID) have a light blue background; moderate effects (>2 MID) have a darker blue 
background; large effects (>5 to <10 MID) have a purple background; very large effects (>10 MID) have a black 
background. Confidence in the effect estimate is shown for each treatment comparison: high confidence 
⊕⊕⊕⊕; moderate confidence ⊕⊕⊕; low confidence ⊕⊕; very low confidence ⊕  
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Table S21. OVERALL CINeMA assessments of DELAYED COUPLING INTERVENTIONS examining 
the effect of non-nutritive sweetened beverages (NNS beverages) sweetened with individual or 
blends of non-nutritive sweeteners (NNS) and water on postprandial blood GLP-1 response in 
HEALTHY participants 
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Table S22. GRADE assessments of DELAYED COUPLING INTERVENTIONS examining the effect of 
non-nutritive sweetened beverages (NNS beverages) sweetened with individual or blends of 
non-nutritive sweeteners (NNS) and water on postprandial blood GLP-1 response in participants 
with TYPE 2 DIABETES 

Treatments Effect Estimate GRADE Assessments 

1 2 3 4 5 6 Overall 

Aspartame vs. 
Sucralose 

-483.260  
(-1314.391, 347.871) 

- -   - - LOW  
⊕⊕ 

Aspartame vs. 
Sucralose+Ace-K 

-332.706  
(-1360.600, 695.188) 

- -   - - LOW  
⊕⊕ 

Aspartame vs. 
Water 

-156.770  
(-1127.779, 814.239) 

- -   - - LOW  
⊕⊕ 

Sucralose vs. 
Sucralose+Ace-K 

150.554  
(-790.271, 1091.379) 

- -   - - LOW  
⊕⊕ 

Sucralose vs. 
Water  

326.490  
(-551.829, 1204.809) 

- -   - - LOW  
⊕⊕ 

Sucralose+Ace-K 
vs. Water   

175.936  
(-161.268, 513.141) 

- -   - - LOW  
⊕⊕ 

 
Data reported as mean difference with 95% confidence intervals (CIs). Due to lack of available trial data, the 
CINeMA (Confidence in Network Meta-Analysis) web application was unable to make judgements for the six 
domains. Thus, manual judgements were made based on the CiNEMA framework (27, 28). GRADE domains refer 
to: (1), within-study bias; (2), reporting bias; (3), indirectness; (4), imprecision; (5) heterogeneity; and (6) 
incoherence. The risk of bias domain was assessed using the Cochrane RoB2 tool (no downgrade if there was no 
concern for overall risk of bias; downgraded if there was some or major concern for overall risk of bias). Evidence 
was downgraded for imprecision if 95% CIs overlapped the minimally important difference of 82 pmol*min/L. 
Evidence was downgraded for indirectness due lack of available trial data. There is no general consensus on a 
clinically important size difference for 2-hour blood GLP-1 incremental area under the curve (iAUC). Health Canada 
considers a 20% reduction in glucose iAUC to be the minimum physiologically relevant difference as per “Guideline 
Concerning the Safety and Physiological Effects of Novel Fibre Sources and Food Products Containing Them” (29). 
Extrapolating the 20% threshold in glucose iAUC, we calculated the MID of GLP-1 iAUC by taking 20% of 412 
pmol*mins/L which is the median of the difference in GLP-1 iAUC among healthy participants (~95 pmol*mins/L) 
and those with type 2 diabetes (~633 pmol*mins/L) after a glucose or meal tolerance test (30). Significant results 
are bolded in black. Non-significant results are grey and not bolded. Trivial (significant) effects (<1 MID) or no 
effects have a white background; small important effects (>1 MID) have a light blue background; moderate effects 
(>2 MID) have a darker blue background; large effects (>5 to <10 MID) have a purple background; very large effects 
(>10 MID) have a black background. Confidence in the effect estimate is shown for each treatment comparison: 
high confidence ⊕⊕⊕⊕; moderate confidence ⊕⊕⊕; low confidence ⊕⊕; very low confidence ⊕ 
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Table S23. OVERALL CINeMA assessments of DELAYED COUPLING INTERVENTIONS examining 
the effect of non-nutritive sweetened beverages (NNS beverages) sweetened with individual or 
blends of non-nutritive sweeteners (NNS) and water on postprandial blood GIP response in 
HEALTHY participants 
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Table S24. GRADE assessments of DELAYED COUPLING INTERVENTIONS examining the effect of 
non-nutritive sweetened beverages (NNS beverages) sweetened with individual or blends of 
non-nutritive sweeteners (NNS) and water on postprandial blood GLUCAGON response in 
HEALTHY participants 

Treatments Effect Estimate GRADE Assessments 

1 2 3 4 5 6 Overall 

Saccharin vs. 
Sucralose 

-37.122  
(-480.123, 405.879) 

- -   - - LOW  
⊕⊕ 

Saccharin vs. 
Sucralose+Ace-K 

-183.248  
(-722.058, 355.561) 

- -   - - LOW  
⊕⊕ 

Saccharin vs. 
Water  

18.340  
(-336.407, 373.087) 

- -   - - LOW  
⊕⊕ 

Sucralose vs. 
Sucralose+Ace-K 

-146.126  
(-630.765, 338.512) 

- -   - - LOW  
⊕⊕ 

Sucralose vs. 
Water   

55.462  
(-209.876, 320.800) 

- -   - - LOW  
⊕⊕ 

Sucralose+Ace-K 
vs. Water 

201.588  
(-203.961, 607.137) 

- -   - - LOW  
⊕⊕ 

 
Data reported as mean difference with 95% confidence intervals (CIs). Due to lack of available trial data, the 
CINeMA (Confidence in Network Meta-Analysis) web application was unable to make judgements for the six 
domains. Thus, manual judgements were made based on the CiNEMA framework (27, 28). GRADE domains refer 
to: (1), within-study bias; (2), reporting bias; (3), indirectness; (4), imprecision; (5) heterogeneity; and (6) 
incoherence. The risk of bias domain was assessed using the Cochrane RoB2 tool (no downgrade if there was no 
concern for overall risk of bias; downgraded if there was some or major concern for overall risk of bias). Evidence 
was downgraded for imprecision if 95% CIs overlapped the minimally important difference of 205 pmol*min/L. 
Evidence was downgraded for indirectness due lack of available trial data. There is no general consensus on a 
clinically important size difference for 2-hour blood glucagon incremental area under the curve (iAUC). Health 
Canada considers a 20% reduction in glucose iAUC to be the minimum physiologically relevant difference as per 
“Guideline Concerning the Safety and Physiological Effects of Novel Fibre Sources and Food Products Containing 
Them” (29). Extrapolating the 20% threshold in glucose iAUC, we calculated the MID of glucagon iAUC by taking 
20% of 1025 pmol*mins/L which is the median value of glucagon iAUC (water vs. glucose comparisons) in healthy 
individuals (~850 pmol*mins/L) and those with type 2 diabetes (~1200 pmol*mins/L). Significant results are bolded 
in black. Non-significant results are grey and not bolded. Trivial (significant) effects (<1 MID) or no effects have a 
white background; small important effects (>1 MID) have a light blue background; moderate effects (>2 MID) have 
a darker blue background; large effects (>5 to <10 MID) have a purple background; very large effects (>10 MID) 
have a black background. Confidence in the effect estimate is shown for each treatment comparison: high 
confidence ⊕⊕⊕⊕; moderate confidence ⊕⊕⊕; low confidence ⊕⊕; very low confidence ⊕  
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Table S25. GRADE assessments for outcomes with single direct trial comparisons 

Outcome Population Treatments Effect Estimate GRADE Assessments 

1 2 3 4 5 Overall 

Uncoupling interventions  
(Beverages were consumed without added energy or nutrients) 

Glucose 
(mmol*min/L) 

IGT  
(N=20) 

Aspartame vs.  
Glucose  

357.7 
[-25.1, 740.4] 

-  -  - ⊕⊕ LOW 

Insulin 
(pmol*min/L) 

IGT 
(N=20) 

Aspartame vs.  
Glucose 

25335.8 
[-13636.3, 64307.7] 

-  -  - ⊕⊕ LOW 

PYY 
(pmol*min/L) 

Healthy 
(N=8) 

Sucralose vs.  
Water  

0.1 
[-442.8, 442.8] 

-  -  - ⊕⊕ LOW 

Delayed coupling interventions  
(Beverages were consumed as a preload prior to added energy and nutrients as carbohydrate) 

Glucose 
(mmol*min/L) 

PLWO 
(N=11)  

Sucralose vs.  
Water 

-30.0 
[-87.3, 27.3] 

-  -  - ⊕⊕ LOW 

T1D 
(N=9) 

Ace-K+Sucralose 
vs. Water  

-64.0  
[-233.1, 105.3] 

-  -  - ⊕⊕ LOW 

Insulin 
(pmol*min/L) 

PLWO 
(N=11) 

Sucralose vs.  
Water 

-8200.0 
[-31642.4, 15242.4] 

-  -  - ⊕⊕ LOW 

T1D 
(N=9) 

Ace-K+Sucralose 
vs. Water  

-543.9 
[-1779.2, 691.5] 

-  -  - ⊕⊕ LOW 

GLP-1 
(pmol*min/L) 

T1D 
(N=9) 

Ace-K+Sucralose 
vs. Water 

-433.5 
[-1134.4, 267.5] 

-  -  - ⊕⊕ LOW 

GIP 
(pmol*min/L) 

T1D 
(N=9) 

Ace-K+Sucralose 
vs. Water 

-934.8 
[-2215.7, 346.1] 

-  -  - ⊕⊕ LOW 

T2D 
(N=9) 

Ace-K+Sucralose 
vs. Water 

-479.8 
[-2181.5, 1222.1] 

-  -  - ⊕⊕ LOW 

Glucagon 
(pmol*min/L) 

T1D 
(N=9) 

Ace-K+Sucralose 
vs. Water 

-20.3 
[-97.4, 46.8] 

-  -  - ⊕⊕ LOW 

T2D 
(N=10) 

Ace-K+Sucralose 
vs. Water 

241.9 
[-38.8, 522.5]  

-  -  - ⊕⊕ LOW 

 
Data reported as mean difference with 95% confidence intervals (CIs). Due to lack of available trials, the CINeMA 
(Confidence in Network Meta-Analysis) web application could not be utilized. Confidence in the effect estimates 
were assessed using the traditional GRADE (Grading of Recommendations, Assessment, Development and 
Evaluations) approach (35). GRADE domains refer to: (1), risk of bias; (2), imprecision; (3), inconsistency; (4), 
indirectness; and (5), publication bias. The following minimally important differences (MID) were utilized: glucose 
(100 mmol*min/L), insulin (2250 pmol*mins/L), GLP-1 (82 pmol*mins/L), GIP (94 pmol*mins/L), glucagon (205 
pmol*mins/L) and PYY (200 pmol*mins/L). The risk of bias domain was assessed using the Cochrane RoB2 tool (no 
downgrade if there was no concern for overall risk of bias; downgraded if there was some or major concern for 
overall risk of bias). Evidence was double downgraded for imprecision due to availability of only a single trial. 
Inconsistency and publication bias could not be assessed due to limited trial data and thus, no downgrades were 
applied.     downgrade; “-“, no downgrade. IGT, impaired glucose tolerance; PLWO, participants living with obesity; 
T1D, type 1 diabetes; T2D, type 2 diabetes. 2 
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Figure S1. Formulas used to compute incremental area under the curve (iAUC) for primary and 
secondary outcomes    

Incremental area under the curve (iAUC)  

𝑖𝐴𝑈𝐶 =
(𝐴 + 𝐵) × 𝑡

2
+

(𝐵 + 𝐶) × 𝑡

2
+

(𝐶 + 𝐷) × 𝑡

2
+

(𝐷 + 𝐸) × 𝑡

2
 𝑒𝑡𝑐 … 

Standard error (SE) computation for iAUC  

𝑆𝐸 𝑜𝑓 𝑖𝐴𝑈𝐶 =  √𝑡2 + 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑆𝐸2 

 
The iAUC for glucose and insulin was calculated geometrically using the trapezoid rule (36) where A, B, C, D, and E 
represent positive glucose and insulin increments, and t is the time interval between blood samples. The standard 
error of the iAUC was computed using the propagation of error approach for area (37). t represents the duration of 
follow-up and average SE is the average of the SE at individual time points on the glucose and insulin curves. 
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Figure S2. Flow of literature  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2846 Reports Identified  
722 MEDLINE (1950 to Jan 15, 2022) 
1734 EMBASE (1980 to Jan 15, 2022) 
382 Cochrane Library (1950 to Jan 15, 2022) 
8 Manual Searches 

139 Reports Reviewed in Full 

2707 Reports Excluded Based on Title and/or Abstract 
830 Duplicate Reports 
98 Protocol Registrations 
238 Conference Abstracts/Papers/Reviews 
151 Editorials/Commentaries/Letters/Short Surveys 
25 Case Reports 
46 Observation Studies 
450 Reviews/Meta-Analyses 
496 Non-Human Studies 
150 No Suitable Interventions 
20 <2h follow-up  
128 Unsuitable Endpoint 
75 Chronic Feeding Studies 
 

25 Reports Passed for Inclusion in Network Meta-Analysis 
15 NNS Alone (21 trials, N=266) 
3 NNS with Nutrient Load (3 trials, N=27) 
7 NNS Preload (12 trials, N=179) 
 

114 Reports Excluded Based on Full Article Review 
29 <2h follow-up 
3 Chronic Feeding Studies 
11 Need to Retrieve 
12 No Suitable Intervention 
12 No Suitable Comparator 
2 Interventions administered in Non-fasting State 
6 Parallel-design Studies 
23 Unsuitable Endpoint  
1 Unsuitable Population 
1 Duplicate Data 
14 Non-beverage Food Format (capsules, infusion etc.)  
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Figure S3. Individual (top) and summary (bottom) risk of bias assessments of studies with 
UNCOUPLING INTERVENTIONS  
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Figure S4. Individual (top) and summary (bottom) risk of bias assessment of studies with 
COUPLING INTERVENTIONS  
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Figure S5. Individual (top) and summary (bottom) risk of bias assessment of studies with 
DELAYED COUPLING INTERVENTIONS 
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Figure S6. Risk of bias assessment of UNCOUPLING INTERVENTIONS examining non-nutritive 
sweetened beverages (NNS beverages) sweetened with individual or blends of non-nutritive 
sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with caloric 
sweeteners on postprandial blood GLUCOSE response in HEALTHY participants  

 



 43 

 
 
Green = no concerns; yellow = some concerns; red = major concerns  
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Figure S7. CINeMA output for the IMPRECISION domain of UNCOUPLING INTERVENTIONS 
examining non-nutritive sweetened beverages (NNS beverages) sweetened with individual or 
blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) 
sweetened with caloric sweeteners on postprandial blood GLUCOSE response in HEALTHY 
participants 
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Relative effect estimates below -100.0 and above 100.0 mmol*min/L (minimal important difference; MID) were 
considered clinically important. Judgements for IMPRECISION were assigned by the CiNEMA algorithm (27, 28). 
There is no general consensus on a clinically important size difference for 2-hour blood glucose incremental area 
under the curve (iAUC). Health Canada considers a 20% reduction in glucose iAUC to be the minimum 
physiologically relevant difference as per “Guideline Concerning the Safety and Physiological Effects of Novel Fibre 
Sources and Food Products Containing Them” (29). Thus, we calculated the MID of glucose iAUC by taking 20% of 
500 mmol*mins/L which is the median of glucose iAUC in healthy participants (~300 mmol*mins/L) and those with 
type 2 diabetes (~700 mmol*mins/L) after a 75-g oral glucose tolerance test (32-34).  
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Figure S8. CINeMA output for the HETEROGENEITY domain of UNCOUPLING INTERVENTIONS 
examining non-nutritive sweetened beverages (NNS beverages) sweetened with individual or 
blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) 
sweetened with caloric sweeteners on postprandial blood GLUCOSE response in HEALTHY 
participants 

 

 
 

(continued on next page) 
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Judgements for were assigned by the CiNEMA algorithm (27, 28). 
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Figure S9. CINeMA output for the INCOHERENCE domain of UNCOUPLING INTERVENTIONS 
examining non-nutritive sweetened beverages (NNS beverages) sweetened with individual or 
blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) 
sweetened with caloric sweeteners on postprandial blood GLUCOSE response in HEALTHY 
participants  
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Figure S10. Risk of bias assessment of UNCOUPLING INTERVENTIONS examining non-nutritive 
sweetened beverages (NNS beverages) sweetened with individual or blends of non-nutritive 
sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with caloric 
sweeteners on postprandial blood GLUCOSE response in participants with TYPE 2 DIABETES  

 

 
 
Green = no concerns; yellow = some concerns; red = major concerns  
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Figure S11. CINeMA output for the IMPRECISION domain of UNCOUPLING INTERVENTIONS 
examining non-nutritive sweetened beverages (NNS beverages) sweetened with individual or 
blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) 
sweetened with caloric sweeteners on postprandial blood GLUCOSE response in participants 
with TYPE 2 DIABETES  

 
 
Relative effect estimates below -100.0 and above 100.0 mmol*min/L (minimal important difference; MID) were 
considered clinically important. Judgements for IMPRECISION were assigned by the CiNEMA algorithm (27, 28). 
There is no general consensus on a clinically important size difference for 2-hour blood glucose incremental area 
under the curve (iAUC). Health Canada considers a 20% reduction in glucose iAUC to be the minimum 
physiologically relevant difference as per “Guideline Concerning the Safety and Physiological Effects of Novel Fibre 
Sources and Food Products Containing Them” (29). Thus, we calculated the MID of glucose iAUC by taking 20% of 
500 mmol*mins/L which is the median of glucose iAUC in healthy participants (~300 mmol*mins/L) and those with 
type 2 diabetes (~700 mmol*mins/L) after a 75-g oral glucose tolerance test (32-34). 
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Figure S12. CINeMA output for the HETEROGENEITY domain of UNCOUPLING INTERVENTIONS 
examining non-nutritive sweetened beverages (NNS beverages) sweetened with individual or 
blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) 
sweetened with caloric sweeteners on postprandial blood GLUCOSE response in participants 
with TYPE 2 DIABETES  

 
 
Judgements for were assigned by the CiNEMA algorithm (27, 28). 
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Figure S13. CINeMA output for the INCOHERENCE domain of UNCOUPLING INTERVENTIONS 
examining non-nutritive sweetened beverages (NNS beverages) sweetened with individual or 
blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) 
sweetened with caloric sweeteners on postprandial blood GLUCOSE response in participants 
with TYPE 2 DIABETES  

 

 
Judgements for were assigned by the CiNEMA algorithm (27, 28). 
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Figure S14. Network plot and meta-analysis of UNCOUPLING INTERVENTIONS evaluating the effect of non-nutritive sweetened 
beverages (NNS beverages) sweetened single or blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages 
(SSBs) sweetened with caloric sweeteners on postprandial blood INSULIN response in HEALTHY participants 

 
 

Network plot: the size of the blue nodes is proportional to the number of participants and the line width is proportional to the 
number of studies. Network table: treatments are grouped by treatment type (i.e., individual non-nutritive sweeteners (NNS), NNS 
blends, water and caloric sweeteners) and are reported in alphabetical order. Treatment estimates (pmol*min/L) are MDs and 95% 
CIs of the column-defining treatment compared with the row-defining treatment. MDs less than 0 favor the column-defining 
treatment. MDs greater than 0 favor the row-defining treatment. Significant results are bolded in black. Non-significant results are 
grey and not bolded. The minimally important difference (MID) for postprandial insulin response is 2250 pmol*min/L. Trivial 
(significant) effects (<1 MID) or no effects have a white background; small important effects (>1 MID) have a light blue background; 
moderate effects (>2 MID) have a darker blue background; large effects (>5 to <10 MID) have a purple background; very large effects 
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(>10 MID) have a black background. Confidence in the effect estimate is shown for each treatment comparison: high confidence 
⊕⊕⊕⊕; moderate confidence ⊕⊕⊕; low confidence ⊕⊕; very low confidence ⊕. See Supplementary Table 8 and Figures 15-
18 for detailed assessments of the confidence in the effect estimate using the CINeMA framework. 
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Figure S15. Risk of bias assessment of UNCOUPLING INTERVENTIONS evaluating the effect of 
non-nutritive sweetened beverages (NNS beverages) sweetened single or blends of non-nutritive 
sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with caloric 
sweeteners on postprandial blood INSULIN response in HEALTHY participants 
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Green = no concerns; yellow = some concerns; red = major concerns  
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Figure S16. CINeMA output for the IMPRECISION domain of UNCOUPLING INTERVENTIONS 
evaluating the effect of non-nutritive sweetened beverages (NNS beverages) sweetened single 
or blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) 
sweetened with caloric sweeteners on postprandial blood INSULIN response in HEALTHY 
participants 
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(continued on next page) 
 
 



 63 

 
 

 
Relative effect estimates below -2250.0 and above 2250.0 pmol*min/L (minimal important difference; MID) were 
considered clinically important. Judgements for IMPRECISION were assigned by the CiNEMA algorithm (27, 28). 
There is no general consensus on a clinically important size difference for 2-hour blood insulin incremental area 
under the curve (iAUC). Health Canada considers a 20% reduction in glucose iAUC to be the minimum 
physiologically relevant difference as per “Guideline Concerning the Safety and Physiological Effects of Novel Fibre 
Sources and Food Products Containing Them” (29). Extrapolating the 20% threshold in glucose iAUC, we calculated 
the MID of insulin iAUC by taking 20% of 11250 pmol*mins/L which is the median of insulin iAUC in participants 
with type 2 diabetes (~6200 pmol*mins/L) and healthy participants (~16300 pmol*mins/L) after a 75-g oral glucose 
tolerance test (32-34).  
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Figure S17. CINeMA output for the HETEROGENEITY domain of UNCOUPLING INTERVENTIONS 
evaluating the effect of non-nutritive sweetened beverages (NNS beverages) sweetened single 
or blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) 
sweetened with caloric sweeteners on postprandial blood INSULIN response in HEALTHY 
participants 

 

(continued on next page) 
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Judgements for were assigned by the CiNEMA algorithm (27, 28). 
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Figure S18. CINeMA output for the INCOHERENCE domain of UNCOUPLING INTERVENTIONS 
evaluating the effect of non-nutritive sweetened beverages (NNS beverages) sweetened single 
or blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) 
sweetened with caloric sweeteners on postprandial blood INSULIN response in HEALTHY 
participants 

 

 

 
 

(continued on next page) 
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Judgements for were assigned by the CiNEMA algorithm (27, 28). 
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Figure S19. Network plot and meta-analysis of UNCOUPLING INTERVENTIONS evaluating the 
effect of non-nutritive sweetened beverages (NNS beverages) sweetened single or blends of 
non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with 
caloric sweeteners on postprandial blood INSULIN response in participants with TYPE 2 
DIABETES  

 

 

 
 
 

Network plot: the size of the blue nodes is proportional to the number of participants and the 
line width is proportional to the number of studies. Network table: treatments are grouped by 
treatment type (i.e., individual non-nutritive sweeteners (NNS), NNS blends, water and caloric 
sweeteners) and are reported in alphabetical order. Treatment estimates (pmol*min/L) are 
MDs and 95% CIs of the column-defining treatment compared with the row-defining treatment. 
MDs less than 0 favor the column-defining treatment. MDs greater than 0 favor the row-
defining treatment. Significant results are bolded in black. Non-significant results are grey and 
not bolded. The minimally important difference (MID) for postprandial glucose response is 2250 
pmol*min/L. Trivial (significant) effects (<1 MID) or no effects have a white background; small 
important effects (>1 MID) have a light blue background; moderate effects (>2 MID) have a 
darker blue background; large effects (>5 to <10 MID) have a purple background; very large 
effects (>10 MID) have a black background. Confidence in the effect estimate is shown for each 
treatment comparison: high confidence ⊕⊕⊕⊕; moderate confidence ⊕⊕⊕; low 
confidence ⊕⊕; very low confidence ⊕. See Supplementary Table 9 and Figures 20-23 for 
detailed assessments of the confidence in the effect estimate using the CINeMA framework. 
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Figure S20. Risk of bias assessment of UNCOUPLING INTERVENTIONS evaluating the effect of 
non-nutritive sweetened beverages (NNS beverages) sweetened single or blends of non-nutritive 
sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with caloric 
sweeteners on postprandial blood INSULIN response in participants with TYPE 2 DIABETES  

 

 
Green = no concerns; yellow = some concerns; red = major concerns  
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Figure S21. CINeMA output for the IMPRECISION domain of UNCOUPLING INTERVENTIONS 
evaluating the effect of non-nutritive sweetened beverages (NNS beverages) sweetened single 
or blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) 
sweetened with caloric sweeteners on postprandial blood INSULIN response in participants with 
TYPE 2 DIABETES  

 

 

 
Relative effect estimates below -2250.0 and above 2250.0 pmol*min/L (minimal important difference; MID) were 
considered clinically important. Judgements for IMPRECISION were assigned by the CiNEMA algorithm (27, 28). 
There is no general consensus on a clinically important size difference for 2-hour blood insulin incremental area 
under the curve (iAUC). Health Canada considers a 20% reduction in glucose iAUC to be the minimum 
physiologically relevant difference as per “Guideline Concerning the Safety and Physiological Effects of Novel Fibre 
Sources and Food Products Containing Them” (29). Extrapolating the 20% threshold in glucose iAUC, we calculated 
the MID of insulin iAUC by taking 20% of 11250 pmol*mins/L which is the median of insulin iAUC in participants 
with type 2 diabetes (~6200 pmol*mins/L) and healthy participants (~16300 pmol*mins/L) after a 75-g oral glucose 
tolerance test (32-34). 
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Figure S22. CINeMA output for the HETEROGENEITY domain of UNCOUPLING INTERVENTIONS 
evaluating the effect of non-nutritive sweetened beverages (NNS beverages) sweetened single 
or blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) 
sweetened with caloric sweeteners on postprandial blood INSULIN response in participants with 
TYPE 2 DIABETES  

 

Judgements for were assigned by the CiNEMA algorithm (27, 28). 
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Figure S23. CINeMA output for the INCOHERENCE domain of UNCOUPLING INTERVENTIONS 
evaluating the effect of non-nutritive sweetened beverages (NNS beverages) sweetened single 
or blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) 
sweetened with caloric sweeteners on postprandial blood INSULIN response in participants with 
TYPE 2 DIABETES  

 

 
 
Judgements for were assigned by the CiNEMA algorithm (27, 28). 
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Figure S24. Network plot and meta-analysis of UNCOUPLING INTERVENTIONS evaluating the 
effect of non-nutritive sweetened beverages (NNS beverages) sweetened single or blends of 
non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with 
caloric sweeteners on postprandial blood GLP-1 response in HEALTHY participants  

 

 
 
Network plot: the size of the blue nodes is proportional to the number of participants and the 
line width is proportional to the number of studies. Network table: treatments are grouped by 
treatment type (i.e., individual non-nutritive sweeteners (NNS), NNS blends, water and caloric 
sweeteners) and are reported in alphabetical order. Treatment estimates (pmol*min/L) are 
MDs and 95% CIs of the column-defining treatment compared with the row-defining treatment. 
MDs less than 0 favor the column-defining treatment. MDs greater than 0 favor the row-
defining treatment. Significant results are bolded in black. Non-significant results are grey and 
not bolded. The minimally important difference (MID) for postprandial glucose response is 82 
pmol*min/L. Trivial (significant) effects (<1 MID) or no effects have a white background; small 
important effects (>1 MID) have a light blue background; moderate effects (>2 MID) have a 
darker blue background; large effects (>5 to <10 MID) have a purple background; very large 
effects (>10 MID) have a black background. Confidence in the effect estimate is shown for each 
treatment comparison: high confidence ⊕⊕⊕⊕; moderate confidence ⊕⊕⊕; low 
confidence ⊕⊕; very low confidence ⊕. See Supplementary Table 10 and Figure 25 for 
detailed assessments of the confidence in the effect estimate using the CINeMA framework. 
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Figure S25. Risk of bias assessment of UNCOUPLING INTERVENTIONS evaluating the effect of 
non-nutritive sweetened beverages (NNS beverages) sweetened single or blends of non-nutritive 
sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with caloric 
sweeteners on postprandial blood GLP-1 response in HEALTHY participants    

 
 
Green = no concerns; yellow = some concerns; red = major concerns 
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Figure S26. Network plot and meta-analysis of UNCOUPLING INTERVENTIONS evaluating the 
effect of non-nutritive sweetened beverages (NNS beverages) sweetened single or blends of 
non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with 
caloric sweeteners on postprandial blood GIP response in HEALTHY participants  

 

 
Network plot: the size of the blue nodes is proportional to the number of participants and the 
line width is proportional to the number of studies. Network table: treatments are grouped by 
treatment type (i.e., individual non-nutritive sweeteners (NNS), NNS blends, water and caloric 
sweeteners) and are reported in alphabetical order. Treatment estimates (pmol*min/L) are 
MDs and 95% CIs of the column-defining treatment compared with the row-defining treatment. 
MDs less than 0 favor the column-defining treatment. MDs greater than 0 favor the row-
defining treatment. Significant results are bolded in white. Non-significant results are grey and 
not bolded. The minimally important difference (MID) for postprandial glucose response is 82 
pmol*min/L. Trivial (significant) effects (<1 MID) or no effects have a white background; small 
important effects (>1 MID) have a light blue background; moderate effects (>2 MID) have a 
darker blue background; large effects (>5 to <10 MID) have a purple background; very large 
effects (>10 MID) have a black background. Confidence in the effect estimate is shown for each 
treatment comparison: high confidence ⊕⊕⊕⊕; moderate confidence ⊕⊕⊕; low 
confidence ⊕⊕; very low confidence ⊕. See Supplementary Table 11 and Figure 27 for 
detailed assessments of the confidence in the effect estimate using the CINeMA framework.  
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Figure S27. Risk of bias assessment of UNCOUPLING INTERVENTIONS evaluating the effect of 
non-nutritive sweetened beverages (NNS beverages) sweetened single or blends of non-nutritive 
sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with caloric 
sweeteners on postprandial blood GIP response in HEALTHY participants  

 

 
 
Green = no concerns; yellow = some concerns; red = major concerns  
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Figure S28. Network plot and meta-analysis of UNCOUPLING INTERVENTIONS evaluating the 
effect of non-nutritive sweetened beverages (NNS beverages) sweetened single or blends of 
non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with 
caloric sweeteners on postprandial blood GHRELIN response in HEALTHY participants 

 
 
Network plot: the size of the blue nodes is proportional to the number of participants and the 
line width is proportional to the number of studies. Network table: treatments are grouped by 
treatment type (i.e., individual non-nutritive sweeteners (NNS), NNS blends, water and caloric 
sweeteners) and are reported in alphabetical order. Treatment estimates (pmol*min/L) are 
MDs and 95% CIs of the column-defining treatment compared with the row-defining treatment. 
MDs less than 0 favor the column-defining treatment. MDs greater than 0 favor the row-
defining treatment. Significant results are bolded in white. Non-significant results are grey and 
not bolded. The minimally important difference (MID) for postprandial glucose response is 10 
pmol*min/L. Trivial (significant) effects (<1 MID) or no effects have a white background; small 
important effects (>1 MID) have a light blue background; moderate effects (>2 MID) have a 
darker blue background; large effects (>5 to <10 MID) have a purple background; very large 
effects (>10 MID) have a black background. Confidence in the effect estimate is shown for each 
treatment comparison: high confidence ⊕⊕⊕⊕; moderate confidence ⊕⊕⊕; low 
confidence ⊕⊕; very low confidence ⊕. See Supplementary Table 12 and Figure 29 for 
detailed assessments of the confidence in the effect estimate using the CINeMA framework.  
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Figure S29. Risk of bias assessment of UNCOUPLING INTERVENTIONS evaluating the effect of 
non-nutritive sweetened beverages (NNS beverages) sweetened single or blends of non-nutritive 
sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with caloric 
sweeteners on postprandial blood GHRELIN response in HEALTHY participants 

 

 
 
Green = no concerns; yellow = some concerns; red = major concerns  
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Figure S30. Network plot and meta-analysis of UNCOUPLING INTERVENTIONS evaluating the 
effect of non-nutritive sweetened beverages (NNS beverages) sweetened single or blends of 
non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with 
caloric sweeteners on postprandial blood GLUCAGON response in HEALTHY participants 

 

 
 
Network plot: the size of the blue nodes is proportional to the number of participants and the 
line width is proportional to the number of studies. Network table: treatments are grouped by 
treatment type (i.e., individual non-nutritive sweeteners (NNS), NNS blends, water and caloric 
sweeteners) and are reported in alphabetical order. Treatment estimates (pmol*min/L) are 
MDs and 95% CIs of the column-defining treatment compared with the row-defining treatment. 
MDs less than 0 favor the column-defining treatment. MDs greater than 0 favor the row-
defining treatment. Significant results are bolded in white. Non-significant results are grey and 
not bolded. The minimally important difference (MID) for postprandial glucose response is 205 
pmol*min/L. Trivial (significant) effects (<1 MID) or no effects have a white background; small 
important effects (>1 MID) have a light blue background; moderate effects (>2 MID) have a 
darker blue background; large effects (>5 to <10 MID) have a purple background; very large 
effects (>10 MID) have a black background. Confidence in the effect estimate is shown for each 
treatment comparison: high confidence ⊕⊕⊕⊕; moderate confidence ⊕⊕⊕; low 
confidence ⊕⊕; very low confidence ⊕. See Supplementary Table 13 and Figure 31 for 
detailed assessments of the confidence in the effect estimate using the CINeMA framework.  
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Figure S31. Risk of bias assessment of UNCOUPLING INTERVENTIONS evaluating the effect of 
non-nutritive sweetened beverages (NNS beverages) sweetened single or blends of non-nutritive 
sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with caloric 
sweeteners on postprandial blood GLUCAGON response in HEALTHY participants 

 

 
 
Green = no concerns; yellow = some concerns; red = major concerns  
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Figure S32. Network plot and meta-analysis of UNCOUPLING INTERVENTIONS evaluating the 
effect of non-nutritive sweetened beverages (NNS beverages) sweetened single or blends of 
non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with 
caloric sweeteners on postprandial blood GLUCAGON response in participants with TYPE 2 
DIABETES 

 

 

 
Network plot: the size of the blue nodes is proportional to the number of participants and the 
line width is proportional to the number of studies. Network table: treatments are grouped by 
treatment type (i.e., individual non-nutritive sweeteners (NNS), NNS blends, water and caloric 
sweeteners) and are reported in alphabetical order. Treatment estimates (pmol*min/L) are 
MDs and 95% CIs of the column-defining treatment compared with the row-defining treatment. 
MDs less than 0 favor the column-defining treatment. MDs greater than 0 favor the row-
defining treatment. Significant results are bolded in white. Non-significant results are grey and 
not bolded. The minimally important difference (MID) for postprandial glucose response is 205 
pmol*min/L. Trivial (significant) effects (<1 MID) or no effects have a white background; small 
important effects (>1 MID) have a light blue background; moderate effects (>2 MID) have a 
darker blue background; large effects (>5 to <10 MID) have a purple background; very large 
effects (>10 MID) have a black background. Confidence in the effect estimate is shown for each 
treatment comparison: high confidence ⊕⊕⊕⊕; moderate confidence ⊕⊕⊕; low 
confidence ⊕⊕; very low confidence ⊕. See Supplementary Table 14 and Figure 33 for 
detailed assessments of the confidence in the effect estimate using the CINeMA framework.  
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Figure S33. Risk of bias assessment of UNCOUPLING INTERVENTIONS evaluating the effect of 
non-nutritive sweetened beverages (NNS beverages) sweetened single or blends of non-nutritive 
sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with caloric 
sweeteners on postprandial blood GLUCAGON response in participants with TYPE 2 DIABETES 

 

 
Green = no concerns; yellow = some concerns; red = major concerns  
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Figure S34. Risk of bias assessment of COUPLING INTERVENTIONS evaluating the effect of non-
nutritive sweetened beverages (NNS beverages) sweetened single or blends of non-nutritive 
sweeteners (NNS) and controls on postprandial blood GLUCOSE response in HEALTHY 
participants. 

 

 
 
Green = no concerns; yellow = some concerns; red = major concerns  
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Figure S35. Network plot and meta-analysis of COUPLING INTERVENTIONS evaluating the effect 
of non-nutritive sweetened beverages (NNS beverages) sweetened single or blends of non-
nutritive sweeteners (NNS) and controls on postprandial blood INSULIN response in HEALTHY 
participants. 

 
 
Network plot: the size of the blue nodes is proportional to the number of participants and the 
line width is proportional to the number of studies. Network table: treatments are grouped by 
treatment type (i.e., individual non-nutritive sweeteners (NNS), NNS blends, water and caloric 
sweeteners) and are reported in alphabetical order. Treatment estimates (mmol*min/L) are 
MDs and 95% CIs of the column-defining treatment compared with the row-defining treatment. 
MDs less than 0 favor the column-defining treatment. MDs greater than 0 favor the row-
defining treatment. Significant results are bolded in black. Non-significant results are grey and 
not bolded. The minimally important difference (MID) for postprandial glucose response is 2250 
pmol*min/L. Trivial (significant) effects (<1 MID) or no effects have a white background; small 
important effects (>1 MID) have a light blue background; moderate effects (>2 MID) have a 
darker blue background; large effects (>5 to <10 MID) have a purple background; very large 
effects (>10 MID) have a black background. Confidence in the effect estimate is shown for each 
treatment comparison: high confidence ⊕⊕⊕⊕; moderate confidence ⊕⊕⊕; low 
confidence ⊕⊕; very low confidence ⊕. See Supplementary Table 16 and Figures 36-40 for 
detailed assessments of the confidence in the effect estimate using the CINeMA framework. 
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Figure S36. Risk of bias assessment of COUPLING INTERVENTIONS evaluating the effect of non-
nutritive sweetened beverages (NNS beverages) sweetened single or blends of non-nutritive 
sweeteners (NNS) and controls on postprandial blood INSULIN response in HEALTHY 
participants. 

 

 
 
Green = no concerns; yellow = some concerns; red = major concerns  
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Figure S37. Risk of bias assessment of DELAYED COUPLING INTERVENTIONS evaluating the 
effect of non-nutritive sweetened beverages (NNS beverages) sweetened single or blends of 
non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with 
caloric sweeteners on postprandial blood GLUCOSE response in HEALTHY participants 

 
 
Green = no concerns; yellow = some concerns; red = major concerns  
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Figure S38. CINeMA output for the IMPRECISION domain of DELAYED COUPLING 
INTERVENTIONS evaluating the effect of non-nutritive sweetened beverages (NNS beverages) 
sweetened single or blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened 
beverages (SSBs) sweetened with caloric sweeteners on postprandial blood GLUCOSE response 
in HEALTHY participants 

 

 
 

(continued on next page) 
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Relative effect estimates below -100.0 and above 100.0 mmol*min/L (minimal important difference; MID) were 
considered clinically important. Judgements for IMPRECISION were assigned by the CiNEMA algorithm (27, 28). 
There is no general consensus on a clinically important size difference for 2-hour blood glucose incremental area 
under the curve (iAUC). Health Canada considers a 20% reduction in glucose iAUC to be the minimum 
physiologically relevant difference as per “Guideline Concerning the Safety and Physiological Effects of Novel Fibre 
Sources and Food Products Containing Them” (29). Thus, we calculated the MID by taking 20% of 500 
mmol*mins/L which is the median of glucose iAUC in healthy participants (~300 mmol*mins/L) and those with 
type 2 diabetes (~700 mmol*mins/L) after a 75-g oral glucose tolerance test (32-34). 
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Figure S39. CINeMA output for the HETEROGENEITY domain of DELAYED COUPLING 
INTERVENTIONS evaluating the effect of non-nutritive sweetened beverages (NNS beverages) 
sweetened single or blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened 
beverages (SSBs) sweetened with caloric sweeteners on postprandial blood GLUCOSE response 
in HEALTHY participants  
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Figure S40. CINeMA output for the INCOHERENCE domain of DELAYED COUPLING 
INTERVENTIONS evaluating the effect of non-nutritive sweetened beverages (NNS beverages) 
sweetened single or blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened 
beverages (SSBs) sweetened with caloric sweeteners on postprandial blood GLUCOSE response 
in HEALTHY participants  
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Figure S41. Risk of bias assessment of DELAYED COUPLING INTERVENTIONS evaluating the 
effect of non-nutritive sweetened beverages (NNS beverages) sweetened single or blends of 
non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with 
caloric sweeteners on postprandial blood GLUCOSE response in participants with TYPE 2 
DIABETES  

 
 
Green = no concerns; yellow = some concerns; red = major concerns  
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Figure S42. Network plot and meta-analysis of DELAYED COUPLING INTERVENTIONS evaluating the effect of non-nutritive sweetened 
beverages (NNS beverages) sweetened single or blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages 
(SSBs) sweetened with caloric sweeteners on postprandial blood INSULIN response in HEALTHY participants 

 

 
 
 

Network plot: the size of the blue nodes is proportional to the number of participants and the line width is proportional to the 
number of studies. Network table: treatments are grouped by treatment type (i.e., individual non-nutritive sweeteners (NNS), NNS 
blends, water and caloric sweeteners) and are reported in alphabetical order. Treatment estimates (pmol*min/L) are MDs and 95% 
CIs of the column-defining treatment compared with the row-defining treatment. MDs less than 0 favor the column-defining 
treatment. MDs greater than 0 favor the row-defining treatment. Significant results are bolded in black. Non-significant results are 
grey and not bolded. The minimally important difference (MID) for postprandial glucose response is 2250 pmol*min/L. Trivial 
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(significant) effects (<1 MID) or no effects have a white background; small important effects (>1 MID) have a light blue background; 
moderate effects (>2 MID) have a darker blue background; large effects (>5 to <10 MID) have a purple background; very large effects 
(>10 MID) have a black background. Confidence in the effect estimate is shown for each treatment comparison: high confidence 
⊕⊕⊕⊕; moderate confidence ⊕⊕⊕; low confidence ⊕⊕; very low confidence ⊕. See Supplementary Table 19 and Figures 43-
46 for detailed assessments of the confidence in the effect estimate using the CINeMA framework. 
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Figure S43. Risk of bias assessment of DELAYED COUPLING INTERVENTIONS evaluating the 
effect of non-nutritive sweetened beverages (NNS beverages) sweetened single or blends of 
non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with 
caloric sweeteners on postprandial blood INSULIN response in HEALTHY participants 

 

 
Green = no concerns; yellow = some concerns; red = major concerns  
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Figure S44. CINeMA output for the IMPRECISION domain of DELAYED COUPLING 
INTERVENTIONS evaluating the effect of non-nutritive sweetened beverages (NNS beverages) 
sweetened single or blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened 
beverages (SSBs) sweetened with caloric sweeteners on postprandial blood INSULIN response in 
HEALTHY participants 

 

 

Relative effect estimates below -2250.0 and above 2250.0 pmol*min/L (minimal important difference; MID) were 
considered clinically important. Judgements for IMPRECISION were assigned by the CiNEMA algorithm (27, 28). 
There is no general consensus on a clinically important size difference for 2-hour blood insulin incremental area 
under the curve (iAUC). Health Canada considers a 20% reduction in glucose iAUC to be the minimum 
physiologically relevant difference as per “Guideline Concerning the Safety and Physiological Effects of Novel Fibre 
Sources and Food Products Containing Them” (29). Extrapolating the 20% threshold in glucose iAUC, we calculated 
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the MID of insulin iAUC by taking 20% of 11250 pmol*mins/L which is the median of insulin iAUC in participants 
with type 2 diabetes (~6200 pmol*mins/L) and healthy participants (~16300 pmol*mins/L) after a 75-g oral glucose 
tolerance test (32-34). 
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Figure S45. CINeMA output for the HETEROGENEITY domain of DELAYED COUPLING 
INTERVENTIONS evaluating the effect of non-nutritive sweetened beverages (NNS beverages) 
sweetened single or blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened 
beverages (SSBs) sweetened with caloric sweeteners on postprandial blood INSULIN response in 
HEALTHY participants 
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Figure S46. CINeMA output for the INCOHERENCE domain of DELAYED COUPLING 
INTERVENTIONS evaluating the effect of non-nutritive sweetened beverages (NNS beverages) 
sweetened single or blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened 
beverages (SSBs) sweetened with caloric sweeteners on postprandial blood INSULIN response in 
HEALTHY participants 
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Figure S47. Network plot and meta-analysis of DELAYED COUPLING INTERVENTIONS evaluating the effect of non-nutritive sweetened 
beverages (NNS beverages) sweetened single or blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages 
(SSBs) sweetened with caloric sweeteners on postprandial blood INSULIN response in participants with TYPE 2 DIABETES 

 

 
 
Network plot: the size of the blue nodes is proportional to the number of participants and the line width is proportional to the 
number of studies. Network table: treatments are grouped by treatment type (i.e., individual non-nutritive sweeteners (NNS), NNS 
blends, water and caloric sweeteners) and are reported in alphabetical order. Treatment estimates (pmol*min/L) are MDs and 95% 
CIs of the column-defining treatment compared with the row-defining treatment. MDs less than 0 favor the column-defining 
treatment. MDs greater than 0 favor the row-defining treatment. Significant results are bolded in black. Non-significant results are 
grey and not bolded. The minimally important difference (MID) for postprandial glucose response is 2250 pmol*min/L. Trivial 
(significant) effects (<1 MID) or no effects have a white background; small important effects (>1 MID) have a light blue background; 
moderate effects (>2 MID) have a darker blue background; large effects (>5 to <10 MID) have a purple background; very large effects 
(>10 MID) have a black background. Confidence in the effect estimate is shown for each treatment comparison: high confidence 
⊕⊕⊕⊕; moderate confidence ⊕⊕⊕; low confidence ⊕⊕; very low confidence ⊕. See Supplementary Table 20 and Figure 48 
for detailed assessments of the confidence in the effect estimate using the CINeMA framework. 
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Figure S48. Risk of bias assessment of DELAYED COUPLING INTERVENTIONS evaluating the 
effect of non-nutritive sweetened beverages (NNS beverages) sweetened single or blends of 
non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with 
caloric sweeteners on postprandial blood INSULIN response in participants with TYPE 2 
DIABETES 

 

 
Green = no concerns; yellow = some concerns; red = major concerns  
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Figure S49. Network plot and meta-analysis of DELAYED COUPLING INTERVENTIONS evaluating the effect of non-nutritive sweetened 
beverages (NNS beverages) sweetened single or blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages 
(SSBs) sweetened with caloric sweeteners on postprandial blood GLP-1 response in HEALTHY participants 

 

 
Network plot: the size of the blue nodes is proportional to the number of participants and the line width is proportional to the 
number of studies. Network table: treatments are grouped by treatment type (i.e., individual non-nutritive sweeteners (NNS), NNS 
blends, water and caloric sweeteners) and are reported in alphabetical order. Treatment estimates (pmol*min/L) are MDs and 95% 
CIs of the column-defining treatment compared with the row-defining treatment. MDs less than 0 favor the column-defining 
treatment. MDs greater than 0 favor the row-defining treatment. Significant results are bolded in black. Non-significant results are 



 105 

grey and not bolded. The minimally important difference (MID) for postprandial glucose response is 82 pmol*min/L. Trivial 
(significant) effects (<1 MID) or no effects have a white background; small important effects (>1 MID) have a light blue background; 
moderate effects (>2 MID) have a darker blue background; large effects (>5 to <10 MID) have a purple background; very large effects 
(>10 MID) have a black background. Confidence in the effect estimate is shown for each treatment comparison: high confidence 
⊕⊕⊕⊕; moderate confidence ⊕⊕⊕; low confidence ⊕⊕; very low confidence ⊕. See Supplementary Table 21 and Figures 50-
53 for detailed assessments of the confidence in the effect estimate using the CINeMA framework. 
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Figure S50. Risk of bias assessment of DELAYED COUPLING INTERVENTIONS evaluating the 
effect of non-nutritive sweetened beverages (NNS beverages) sweetened single or blends of 
non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with 
caloric sweeteners on postprandial blood GLP-1 response in HEALTHY participants 

 
 
Green = no concerns; yellow = some concerns; red = major concerns  
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Figure S51. CINeMA output for the IMPRECISION domain of DELAYED COUPLING 
INTERVENTIONS evaluating the effect of non-nutritive sweetened beverages (NNS beverages) 
sweetened single or blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened 
beverages (SSBs) sweetened with caloric sweeteners on postprandial blood GLP-1 response in 
HEALTHY participants 

 

 

Relative effect estimates below -82.0 and above 82.0 pmol*min/L (minimal important difference; MID) were 
considered clinically important. Judgements for IMPRECISION were assigned by the CiNEMA algorithm (27, 28). 
There is no general consensus on a clinically important size difference for 2-hour blood GLP-1 incremental area 
under the curve (iAUC). Health Canada considers a 20% reduction in glucose iAUC to be the minimum 
physiologically relevant difference as per “Guideline Concerning the Safety and Physiological Effects of Novel Fibre 
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Sources and Food Products Containing Them” (29). Extrapolating the 20% threshold in glucose iAUC, we calculated 
the MID of GLP-1 iAUC by taking 20% of 412 pmol*mins/L which is the median of the difference in GLP-1 iAUC 
among healthy participants (~95 pmol*mins/L) and those with type 2 diabetes (~633 pmol*mins/L) after a glucose 
or meal tolerance test (30). 
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Figure S52. CINeMA output for the HETEROGENEITY domain of DELAYED COUPLING 
INTERVENTIONS evaluating the effect of non-nutritive sweetened beverages (NNS beverages) 
sweetened single or blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened 
beverages (SSBs) sweetened with caloric sweeteners on postprandial blood GLP-1 response in 
HEALTHY participants 
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Figure S53. CINeMA output for the INCOHERENCE domain of DELAYED COUPLING 
INTERVENTIONS evaluating the effect of non-nutritive sweetened beverages (NNS beverages) 
sweetened single or blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened 
beverages (SSBs) sweetened with caloric sweeteners on postprandial blood GLP-1 response in 
HEALTHY participants 
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Figure S54. Network plot and meta-analysis of DELAYED COUPLING INTERVENTIONS evaluating the effect of non-nutritive sweetened 
beverages (NNS beverages) sweetened single or blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages 
(SSBs) sweetened with caloric sweeteners on postprandial blood GLP-1 response in participants with TYPE 2 DIABETES  

 
 
Network plot: the size of the blue nodes is proportional to the number of participants and the line width is proportional to the 
number of studies. Network table: treatments are grouped by treatment type (i.e., individual non-nutritive sweeteners (NNS), NNS 
blends, water and caloric sweeteners) and are reported in alphabetical order. Treatment estimates (pmol*min/L) are MDs and 95% 
CIs of the column-defining treatment compared with the row-defining treatment. MDs less than 0 favor the column-defining 
treatment. MDs greater than 0 favor the row-defining treatment. Significant results are bolded in black. Non-significant results are 
grey and not bolded. The minimally important difference (MID) for postprandial glucose response is 82 pmol*min/L. Trivial 
(significant) effects (<1 MID) or no effects have a white background; small important effects (>1 MID) have a light blue background; 
moderate effects (>2 MID) have a darker blue background; large effects (>5 to <10 MID) have a purple background; very large effects 
(>10 MID) have a black background. Confidence in the effect estimate is shown for each treatment comparison: high confidence 
⊕⊕⊕⊕; moderate confidence ⊕⊕⊕; low confidence ⊕⊕; very low confidence ⊕. See Supplementary Table 22 and Figure 55 
for detailed assessments of the confidence in the effect estimate using the CINeMA framework. 
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Figure S55. Risk of bias assessment of DELAYED COUPLING INTERVENTIONS evaluating the 
effect of non-nutritive sweetened beverages (NNS beverages) sweetened single or blends of 
non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with 
caloric sweeteners on postprandial blood GLP-1 response in participants with TYPE 2 DIABETES  

 

 
 
Green = no concerns; yellow = some concerns; red = major concerns  
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Figure S56. Network plot and meta-analysis of DELAYED COUPLING INTERVENTIONS evaluating the effect of non-nutritive sweetened 
beverages (NNS beverages) sweetened single or blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages 
(SSBs) sweetened with caloric sweeteners on postprandial blood GIP response in HEALTHY participants 

 
 
Network plot: the size of the blue nodes is proportional to the number of participants and the line width is proportional to the 
number of studies. Network table: treatments are grouped by treatment type (i.e., individual non-nutritive sweeteners (NNS), NNS 
blends, water and caloric sweeteners) and are reported in alphabetical order. Treatment estimates (pmol*min/L) are MDs and 95% 
CIs of the column-defining treatment compared with the row-defining treatment. MDs less than 0 favor the column-defining 
treatment. MDs greater than 0 favor the row-defining treatment. Significant results are bolded in black. Non-significant results are 
grey and not bolded. The minimally important difference (MID) for postprandial glucose response is 94 pmol*min/L. Trivial 
(significant) effects (<1 MID) or no effects have a white background; small important effects (>1 MID) have a light blue background; 
moderate effects (>2 MID) have a darker blue background; large effects (>5 to <10 MID) have a purple background; very large effects 
(>10 MID) have a black background. Confidence in the effect estimate is shown for each treatment comparison: high confidence 
⊕⊕⊕⊕; moderate confidence ⊕⊕⊕; low confidence ⊕⊕; very low confidence ⊕. See Supplementary Table 23 and Figures 57-
60 for detailed assessments of the confidence in the effect estimate using the CINeMA framework.  
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Figure S57. Risk of bias assessment of DELAYED COUPLING INTERVENTIONS evaluating the 
effect of non-nutritive sweetened beverages (NNS beverages) sweetened single or blends of 
non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with 
caloric sweeteners on postprandial blood GIP response in HEALTHY participants 

 
 
Green = no concerns; yellow = some concerns; red = major concerns  
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Figure S58. CINeMA output for the IMPRECISION domain of DELAYED COUPLING 
INTERVENTIONS evaluating the effect of non-nutritive sweetened beverages (NNS beverages) 
sweetened single or blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened 
beverages (SSBs) sweetened with caloric sweeteners on postprandial blood GIP response in 
HEALTHY participants 

 

 
Relative effect estimates below -94.0 and above 94.0 pmol*min/L (minimal important difference; MID) were 
considered clinically important. Judgements for IMPRECISION were assigned by the CiNEMA algorithm (27, 28). 
There is no general consensus on a clinically important size difference for 2-hour blood GIP incremental area under 
the curve (iAUC). Health Canada considers a 20% reduction in glucose iAUC to be the minimum physiologically 
relevant difference as per “Guideline Concerning the Safety and Physiological Effects of Novel Fibre Sources and 
Food Products Containing Them” (29). Extrapolating the 20% threshold in glucose iAUC, we calculated the MID of 
GIP iAUC by taking 20% of 468 pmol*mins/L which is the median of the difference in GIP iAUC among healthy 
participants (~168 pmol*mins/L) and those with type 2 diabetes (~768 pmol*mins/L) after a glucose or meal 
tolerance test (31). 
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Figure S59. CINeMA output for the HETEROGENEITY domain of DELAYED COUPLING 
INTERVENTIONS evaluating the effect of non-nutritive sweetened beverages (NNS beverages) 
sweetened single or blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened 
beverages (SSBs) sweetened with caloric sweeteners on postprandial blood GIP response in 
HEALTHY participants 
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Figure S60. CINeMA output for the INCOHERENCE domain of DELAYED COUPLING 
INTERVENTIONS evaluating the effect of non-nutritive sweetened beverages (NNS beverages) 
sweetened single or blends of non-nutritive sweeteners (NNS), water, and sugar-sweetened 
beverages (SSBs) sweetened with caloric sweeteners on postprandial blood GIP response in 
HEALTHY participants 
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Figure S61. Network plot and meta-analysis of DELAYED COUPLING INTERVENTIONS evaluating 
the effect of non-nutritive sweetened beverages (NNS beverages) sweetened single or blends of 
non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with 
caloric sweeteners on postprandial blood GLUCAGON response in HEALTHY participants 

 

 

 
Network plot: the size of the blue nodes is proportional to the number of participants and the 
line width is proportional to the number of studies. Network table: treatments are grouped by 
treatment type (i.e., individual non-nutritive sweeteners (NNS), NNS blends, water and caloric 
sweeteners) and are reported in alphabetical order. Treatment estimates (pmol*min/L) are 
MDs and 95% CIs of the column-defining treatment compared with the row-defining treatment. 
MDs less than 0 favor the column-defining treatment. MDs greater than 0 favor the row-
defining treatment. Significant results are bolded in white. Non-significant results are grey and 
not bolded. The minimally important difference (MID) for postprandial glucose response is 205 
pmol*min/L. Trivial (significant) effects (<1 MID) or no effects have a white background; small 
important effects (>1 MID) have a light blue background; moderate effects (>2 MID) have a 
darker blue background; large effects (>5 to <10 MID) have a purple background; very large 
effects (>10 MID) have a black background. Confidence in the effect estimate is shown for each 
treatment comparison: high confidence ⊕⊕⊕⊕; moderate confidence ⊕⊕⊕; low 
confidence ⊕⊕; very low confidence ⊕. See Supplementary Table 24 and Figure 62 for 
detailed assessments of the confidence in the effect estimate using the CINeMA framework.  
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Figure S62. Risk of bias assessment of DELAYED COUPLING INTERVENTIONS evaluating the 
effect of non-nutritive sweetened beverages (NNS beverages) sweetened single or blends of 
non-nutritive sweeteners (NNS), water, and sugar-sweetened beverages (SSBs) sweetened with 
caloric sweeteners on postprandial blood GLUCAGON response in HEALTHY participants 

 

 
Green = no concerns; yellow = some concerns; red = major concerns  
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