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Myths and concerns about low-energy sweeteners (LES):

• Appetite and body weight regulation:

• Over-stimulate taste receptors, increase cravings for sweetness?

• No satiety (no calories from sugar) -> hunger increased?

• Compensation at the next meal -> overeating -> overweight ?

• A few studies about 30 y ago suggested this: 

• eg Blundell & Hill, Lancet 1986; Tordoff & Alleva, Phys Behav 1990

• Hypothesis tested for > 30 y in animal and human studies. 

• Glycemic control: 

• Epidemiological studies: LES increase risk of metabolic diseases + type-2 diabetes 

• Counfounding by BMI ?

• Reverse causality ? 

• Microbiota involved? 

• What is the evidence? 
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Body weight and fat mass decreased with LES, increased with sucrose

(Raben et al, AJCN 2002)
Means +/- SEM

Sucrose

LES

Sucrose

LES

Ad libitum design



(De Reyter et al NEJM 2012)
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(Peters et al, Obesity 2016)

Weight loss, 

12 wks:

NNS 5.95 kg

Water   4.09 kg*

1 year:

NNS 6.21 kg

Water   2.45 kg*

Hunger lower in 
NNS vs W

Non-nutritive sweeteners (NNS) superior to Water for weight
loss and weight maintenance

(n= 303 adults)
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Meta-analyses (≥4 wks): Significant decrease in body weight
with sweeteners vs sugar

Dias 6 (Rogers et al IJO 2015)
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Review and meta-analyses on Steviol glycosides: No sign effect on BMI

Department of Nutrition, Exercise and Sports

(Anker et al, Nutrients 2019)
BMI: 0.46 units lower with SG than placebo (p=0.07)
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Different composition and metabolism of low-calorie sweeteners

(Magnuson et al, Nutr Rev 2016)
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(Higgins & Mattes, AJCN 2019)

12 wk RCT: BW increased with saccharin and sucrose and decreased with 
sucralose. No differences with aspartame and Rebaudioside A

Sucrose

Saccharin

Aspartame
Rabuadioside A

Sucralose
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• Reviews concluding a beneficial relationship of LES with BW cited mainly 
randomized controlled trials

• Reviews concluding an adverse relationship cited mainly observational studies

Does Citation Bias Contribute to the Debate on Low-energy Sweeteners (LES)

and Body Weight?

A Citation Network Analysis of Reviews 

(Normand, Ritz, Mela, Raben, BMJ 2021)



No effect on insulin sensitivity 
after 6 months (OGTT)

(Engel et al, EJCN, 2018)

1 liter pr day for 
6 months RCT 

Sweeteners and glycemic control 
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Systematic review and meta-analyses: 

Effects of low-calorie sweeteners on glycaemic
and insulinemic responses.

Types of studies:
• Acute postprandial studies
• RCTs (cross-over or parallel design)
• 26 publications (55 comparisons, n=452). 

Conclusion: 
• Ingestion of LES, with or without caloric 

nutrient sources had no effect on acute 
postprandial glycemic or insulinemic response 
compared with control. 

(Greyling A, Appleton KM, Raben A, Mela D. AJCN 2020)
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Recommendations on non-nutritive sweeteners from 

EFSA, Diabetes UK, and ADA:

EFSA, 2011: 

• There is sufficient scientific information to support the claims that intense sweeteners -
as all sugar replacers - lead to a lower postprandial rise in blood sugar levels, if 
consumed instead of sugars

Diabetes UK, Dec 2018, Position Statement, Conclusion section:

• Low or non-caloric sweeteners are shown to be safe and they can be used as part of a 
strategy for adults and children in the management of weight and diabetes.

ADA, Consensus Report, Diabetes Care 2019:

• Replacing added sugars with sugar substitutes could decrease daily intake of 
carbohydrates and calories. These dietary changes could beneficially affect glycemic, 
weight, and cardiometabolic control. 

• ……………………… further research is needed to confirm these concepts. 
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SWEET: Horizon2020 project

Overall objective of SWEET:

• Barriers & facilitators to the use of sweeteners & sweetness enhancers (S&SE’s)

• Likely risks & benefits of using them to replace sugar in the diet in the context of  

Health, obesity, safety & sustainability. 

• Project period: 01 Oct 2018  - 30 Sep 2023 (5 y)

• Funding source: Horizon2020 grant #774293; 9 mio Euro 

• Consortium: 29 partners from EU

• Coordinator: ULIV (UK) (Jason Halford/Jo Harrold)

UCPH (DK) (Anne Raben) (Co-coordinator)

• www.sweetproject.eu

http://www.sweetproject.eu/


The SWEET project

Sustainability



SWEET - WP3 – Randomised controlled trial

• 2 intervention arms: Both healthy diets with <10 E% sugar; One + sweeteners; One ÷ sweeteners.
Exchange lists for sweet foods and drinks. 
Initial 8 wks weight loss phase before intervention (Cambridge Weight Plan). 

• N=430 participants in total (330 adults & 100 children) (n ~ 108/centre). 

• 4 clinical trial centres: Univ. of Copenhagen, DK (lead); Univ. of Harokopio, GR (co-lead); 
Univ. of Maastricht, NL; Univ. of Navarra, ES

Due to Corona 
1 y intervention 
with no Follow-upX



Primary objective – WP3: 

To investigate the efficacy and safety of combined and 
prolonged use of S&SEs - as part of a healthy diet -
in overweight/obese adults and children. 

Co-primary endpoints:
Efficacy: Change in BW in adults after 1 year. 

Safety: Change in microbiota related to metabolic risk markers after 1 year.

Secondary end-points :
Efficacy: Changes in anthropometry 

Risk factors for diabetes and cardiovascular disease
Gut-brain signaling molecules. 

Compliance: Urinary biomarkers on sweetener intake, 4-d dietary records
Safety : Changes in markers of allergenicity, liver fat, adverse events, and concomitant medication. 
Further: Subjective neuro-behaviour (eg food preferences, perception of sweeteners).

Subjective appetite sensations, food reward, craving.
Underlying physiological and psychological drivers. 



The SWEET project – WP3

Status on intervention, 25-May-2021: 

• Adults: Pre-screened 491, screened 296, recruited 249 (75% of goal)

• Weight loss phase (adults) goes well: 159 of 167 completed with ≥ 5% weight loss.

• First 6 months visits completed and ongoing. 

• Children: Pre-screened 103, screened 22, recruited 20 (20% of “old” goal).

• 50% of new goal of n  ≥ 40. 

• Goal reduced in May 2021 due to difficulties recruiting families. 

• Children part of WP3 is exploratory.
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Thanks to all SWEET colleagues

At UCPH: 

• Louise Kjølbæk 

• Sabina SH 

Andersen Mie 

Normand

• Anne-Marie Raaby-

magle

• Marianne J Hansen, 

• Sofie Skov Frost

• Jane Jørgensen

• Morten Johansen



SWEET Participants 

Mobile Chamber ExpertsNetUnion

Corepage

SWEET - partners
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Thank you for listening




