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Sweetness and sweeteners in 

the scientific literature:

Two aspects

• Sweetness as a very potent 

bio-psychological stimulus

(what is so special about sweetness?

• The role of Low-calorie Sweeteners

– Recent science about potential benefits and risks 

– The potential benefits in everyday life



Sweetness and 

the Human Consumer



Why is such an innate response 

present?

Selected by Natural Evolution

– Survival advantage when the young 

spontaneously accept sources of 

energy (mother’s milk, fruits, etc.)

– Genetic basis shared with many other 

species
(Mennella et al 2005; Savage et al 2007)



Later in life…
Early appetite for sweetness decreases with 

age (in parallel with growth)

A phenomenon also observed in other mammals

Large inter-individual differences in taste for 

sweetness 

influenced by 

• genetics, 

• ethnicity, 

• individual food experiences (family, culture)

No difference in preferred intensity based on 

body weight.



How Can 

Low-Calorie Sweeteners 

Affect Appetite and Satiety?



An old idea…

Sweetness Calories

Sugar Yes Yes

Intense 

sweeteners

Yes No

J.E. Blundell, P.J. Rogers and A.J. Hill.  

Uncoupling sweetness and calories: Methodological aspects of laboratory

studies on appetite control.  Appetite 11 (suppl 1), 54-66, 1988



Sweeteners and Appetite
• Low-calorie sweeteners make it possible to uncouple the pleasant 

sweet taste from the energy load (4 kcal/gram)

• Theoretically, this might be a good idea, as it could allow consumers 

to enjoy their preferred sweet foods without the energy intake 

associated with sugars

• In fact, many important questions have to be asked:

– Will this really affect energy intake? In what direction?

– Will this affect body weight control?

– Can this exacerbate the appetite for sweet-tasting substances? 

• 40 years+ research culminating in meta-analyses



A recently published

systematic review

commissioned by the

WHO (September 2017)

No conclusive evidence

for increased risk of

disease or weight gain 

No consistent evidence for

beneficial effects

More research needed



Why are there no 

« consistent » benefits?

• The overall benefit in terms of energy 

intake and weight is modest 

(less than 1.75 kg in the Rogers et al Review )

• It is easy to miss it 
(low N, short duration, confounders, noise)

• What other factors?



Who is likely to benefit from 

the use of 

low-calorie sweeteners?

Under what conditions?



Importance of the 

food/drink 

context

(change in energy density)



A few examples

Product (100 g) Sugar 

containing 

(kcal)

With low-

calorie 

sweeteners

(kcal)

Sodas 40 2

Fruit drink 56 11

Low fat yoghurt 75 44

Chocolate 513 510



Low-calorie sweeteners in drinks

• Sugar can be totally replaced by low-calorie 
sweeteners in drinks so that the final mass of 
the drink is water (for example in sodas)

• This represents a large difference in energy 
content

• Low level of compensation for the “missing” 
energy



Low-calorie sweeteners 

in solid foods

• Low-calorie sweeteners can replace sugars in solid 
foods in order to maintain the pleasant sweet 
taste. 

• The energy content and energy density of the final 
product depend on its actual composition.  It 
might not be very different from the original 
sugar-containing product. 

• Therefore, there is little reason to expect energy 
intake to be affected in a significant way



Recommendations

“Free” Sugars

< 10% daily energy

(weight  control)

< 5 % daily energy

(dental health)



Energy balance and its components: 

implications for body weight status
KD Hall et al,  AJCN 2012

• 3500 kcal permanent reduction to lose one pound of body weight: 

inadequate, over-optimistic rule of thumb

• 100 kcal/day permanent reduction in EI will lead to loss of

– About 2,4 kg in one year 

– About 4,5 kg in 3 years

– About 5 kg in 5 years

• 100 kcal reduction in sugar calories can be obtained  using LCS in

– 265 ml soda   (minimal compensation)

– 322 g lean yoghurt   (moderate compensation)

– No hope with chocolate



Paper published in

Perspectives in

Public Health

2017

In the UK, large 

Intake of sugar

Multiple strategies

recommended

The main one: 

Replace sugars with

Low Energy 

Sweeteners



Conclusions
No « magic effect » on energy intake and body weight: 

- Substituting sugars by low-calorie sweeteners does not 
necessarily induce a significant change in energy or nutrient content 
of foods; if there is no effect on energy intake, then no effect on 
weight can be expected 

- In drinks and semi-liquid foods, low-calorie sweeteners allow 
a substantial difference in energy density: only partial 
“compensation” for the energy substituted has been observed 

(best results in heavy drinkers of sodas?)

- Low-calorie sweeteners are not THE response to obesity but 
can be viewed as a tool that can be used in a strategy of body weight 
control: they facilitate modest weight loss and can improve 
compliance with dietary program over long-term.



Future Research Needs
• Look beyond meta-analyses 

• Identify conditions of potential benefit in 

individual users (profile of users; profile of 

products)

• Identify potential extent of benefit 

and propose complementary 

measures of body weight control

• Explore potential benefit in terms of long 

term prevention of weight gain


