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Theoretically, low-calorie sweeteners ought help reduce 
body weight because:

• By replacing all or some sugar, low-calorie sweeteners reduce the 
energy content of foods and especially drinks

• And reduced energy intake in a meal or snack is not fully 
compensated for by increased energy intake at the next or 
subsequent meals or snacks

Rogers P. J. & Brunstrom J. M. (2016) Physiology and Behavior, 164, 465-471





Effects of low-calorie sweeteners consumption on body weight: animal studies

• BW gain when LCS added to food or drink, compulsorily or voluntarily 

consumed compared with BW gain on the food or drink without LCS: 

68 studies:     22↓     37→     9↑

Rogers et al. (2016) International Journal of Obesity, 40, 381-394



Effects of low-calorie sweeteners consumption on body weight: animal studies

• BW gain when LCS added to food or drink, compulsorily or voluntarily 

consumed compared with BW gain on the food or drink without LCS: 

68 studies:     22↓     37→     9↑

• BW gain when LCS added to a dietary supplement compared with BW 

gain when glucose added to the same dietary supplement: 

22 studies:     0↓     3→     19↑

Rogers et al. (2016) International Journal of Obesity, 40, 381-394



Unsweetened yogurt 3 d/wk

Sweetened yogurt 3 d/wk

Non-predictive (of additional calories) = Saccharin

OR

Predictive (of additional calories) = Glucose

Rat chow ad libitum

Sweet taste as a predictor of food energy (sugar) content 



Saccharin

Glucose

Swithers et al. (2010) Physiology and Behavior, 100, 55-62 Boakes et al. (2016) Appetite, 105, 105-128

Sweet taste as a predictor of food energy (sugar) content 





Low-calorie sweeteners consumption and BMI: prospective cohort studies

Rogers et al. (2016) International Journal of Obesity, 40, 381-394



Cause or effect?





‘Preload’

‘Test meal’

1500 kcal served

Total energy                    

intake

= <1 kcal

900 kcal                                                        

Short-term effects of low-calorie sweeteners on energy intake

Illustrative results based Rogers et al. (2016)  International Journal of Obesity, 40, 381-394
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‘Preload’

‘Test meal’

1500 kcal served

Total energy                    

intake

= 0 kcal= <1 kcal 150 kcal   

‘Compensation’

= 50%

900 kcal                             975 kcal                             900 kcal

Short-term effects of low-calorie sweeteners on energy intake

Illustrative results based Rogers et al. (2016)  International Journal of Obesity, 40, 381-394



Details of short-term 
intervention studies results: 
‘compensation’ (COMPX) scores

Preload, test-meal studies showed: 

• Reduced energy intake versus sugar 

(70% compensation in children)

(43% compensation in adults)

(50% compensation overall)

Rogers et al. (2016)  

International Journal of Obesity, 40, 381-394



Rogers et al. (2016)  

International Journal of Obesity, 40, 381-394

Preload, test-meal studies 

showed: 

• Reduced energy intake after LCS 

versus sugar

• No effect on energy intake after 

LCS versus water

Short-term effects of low-calorie sweeteners on energy intake





Sustained intervention studies: 
effects of low-calorie sweeteners versus sugar on body weight

Rogers et al. (2016) International Journal of Obesity, 40, 381-394



Sustained intervention studies: 
effects of low-calorie sweeteners versus water on body weight

Rogers et al. (2016) International Journal of Obesity, 40, 381-394



Participants consumed the drink with a 

sandwich and with the subsequently 

presented Doritos (savoury) and 

chocolate chip cookies (sweet)

*p<.05, **p<.01, vs water

**

*

Effect of consuming sweet drinks on sweet and savoury food intake

Does consumption of low-calorie sweeteners increase or decrease 
desire for sweetness?

Rogers et al., in preparation



Participants randomised to water (n=106) or diet beverages (n=104) 

in place of sugar-sweetened beverages for 6 months



• Miller & Perez (2014) American Journal of Clinical Nutrition 100, 765-777

‘RCTs indicate that substituting LCS options for their regular-calorie versions 

results in modest weight loss and may be a useful dietary tool to improve 

compliance with weight loss or weight maintenance plans.’ (p 765)

• Azad et al. (2017) Canadian Medical Association Journal 189, E929-939

‘Evidence from RCTs does not clearly support the intended benefits of 

nonnutritive sweeteners for weight management.’ (p E929)

Other meta-analysis reviews



Why do Azad et al. (2017) come to a different conclusion? 



• They excluded 6 out of 9 studies, representing 1,313 out of 1,708 participants, 

included in Rogers et al. (2016)

Grounds for exclusion were study duration (<6 months) and participant age (≤12 y) 

• Comparator was water (rather than sugar) in 4 out of 7 studies included

• 2 of the other 3 studies included compared LCS in capsules versus placebo capsules

• One study (Madjd et al. 2015) included was published after Rogers et al (2016) 

accepted for publication

In this study, participants consumed water or LCS after lunch on 5 days a week

Those consuming LCS lost less weight on a calorie-controlled diet

Madjd et al. (2015) American Journal of Clinical Nutrition, 102, 1305-1312

Why do Azad et al. (2017) come to a different conclusion? 



• Rogers et al. (2016) International Journal of Obesity 40, 381-394

‘Overall, the balance of evidence clearly indicates that the consumption of 

low-energy sweeteners in place of sugar, in children and adults, leads to 

reduced energy intake and body weight, and possibly also compared with 

water.’ (p 381)

Conclusions

Summary

• No reliable evidence that LCS disrupt the learned control of energy intake

• Reduced energy intake from a LCS drink is not fully compensated for in 

subsequent eating

• If anything, consumption of LCS in the short term reduces desire for and 

intake of sweet foods.

• Comprehensive systematic reviews of randomised controlled trials show 

that LCS versus sugar reduces body weight





(1) ‘We reasoned that if sweet tastes are normally valid predictors of 

increased caloric outcomes,* [THIS IS NOT TRUE]

(2) then exposing rats to sweet taste that is not associated with these 

outcomes should degrade this predictive relationship 

(3) and impair energy intake and body weight regulation.’ 

*‘In nature, and throughout most of our evolutionary history, sweetness has been a   

reliable predictor of the energy content of food.’ (Swithers et al., 2010, p 56)

Swithers et al. (2010) Physiology and Behavior, 100, 55-62

Sweet taste as a predictor of food energy (sugar) content 



Sweet taste predicts the sugars but not the energy content 
of foods and drinks 



Sugar content does not predict the energy content of 
‘natural’ foods 

Some individual fruits, per 100 g

Strawberry =     5 g sugar, 33 kcal

Blueberry =     10 g sugar, 57 kcal

Grape = 16 g sugar, 67 kcal

Energy, kcal Sugar, g Total CHO, g

Fresh fruits and berries, n=7 58 10.3 14.4

Roots and tubers, n=8 78 3.1 17.9

Grains, n=4 121 1.0 25.2

Energy, sugar and total carbohydrate content per 100 g of some ‘natural’ (i.e., minimally 

processed) carbohydrate-rich foods



Effect of consuming a non-sweet drink (water) versus sweet drink (low-calorie 

blackcurrant squash) on desire to consume apple juice, fresh apple and apple pie

Effect of Drink, p=.003

Effect of Stimulus, p=.002

Drink x Stimulus, F<1

Rogers et al., in preparation

Does consumption of low-calorie sweeteners increase or decrease 
desire for sweetness?
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