
SUGAR: 

THE SCAPEGOAT OF NEW MILLENNIUM

Prof. Luca PIRETTA
Gastroenterologist and  Doctor in Nutrition

SANUM, Università Campus Biomedico di Roma

SISA ( Società Italiana Scienza Alimentazione )

Delhi, 6th March 2019 workshop
SUGAR AND HEALTH



Worldwide overweight/obesity
World economic forum data
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Worldwide obesity has 
nearly tripled since 1975



Key facts 
(WHO 2018)

Raised BMI is a major risk factor for noncommunicable diseases such as:

• cardiovascular diseases (mainly heart disease and stroke), which 
were the leading cause of death in 2012;

• diabetes;

• musculoskeletal disorders (especially osteoarthritis – a highly 
disabling degenerative disease of the joints);

• some cancers (including endometrial, breast, ovarian, prostate, 
liver, gallbladder, kidney, and colon).

• The risk for these noncommunicable diseases increases, with 
increases in BMI.



Key facts 
(WHO 2018)

The fundamental cause of obesity and overweight is an energy 

imbalance between calories consumed and calories expended. 
Globally, there has been:

• an increased intake of energy-dense foods that are high in fat

• an increase in physical inactivity due to the increasingly sedentary 
nature of many forms of work, changing modes of transportation, 
and increasing urbanization

• Changes in dietary and physical activity patterns are often the result 
of environmental and societal changes associated with 
development and lack of supportive policies in sectors such as 
health, agriculture, transport, urban planning, environment, food 
processing, distribution, marketing, and education.
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MICROBIOTA

 The number of bacteria present in the intestine 
exceeds 10 times the total of human cells. 

 The bacterial genome in the intestine
(microbioma) exceeds 150 times that of humans

 WE ARE A SUPERORGANISM



Unhealthy microbiota related diseases

Susannah Selber-Hnatiw Human Gut Microbiota: Toward an Ecology of Disease Front Microbiol 2017.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Selber-Hnatiw S[Author]&cauthor=true&cauthor_uid=28769880


Unhealthy microbiota related diseases

Susannah Selber-Hnatiw Human Gut Microbiota: Toward an Ecology of Disease Front Microbiol 2017.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Selber-Hnatiw S[Author]&cauthor=true&cauthor_uid=28769880


Microbiota and obesity

Microbiota in overnutrition. Schematic representation of 
the use of experimental ‘humanised’ mice (germ-free 
animals colonised with human microbiota from donors of 
various phenotypes, obese (A) and lean (B)), to 
demonstrate the potential impact of the microbiota on 
weight and metabolism of the host. Murine-to-murine
transfers demonstrate the same effect and permit dietary 
manipulation. Human-to-human faecal microbial 
transplantation has also demonstrated the beneficial 
influence of a microbiota from a lean donor with improved 
insulin sensitivity in obese recipients (C). FMT, faecal

microbial transplantation.

The undernourished microbiota. Colonisation of young 
mice with microbiota from healthy children leads to 
normal growth even if fed a nutrient deficient diet, 
whereas mice colonised by microbiota from a 
malnourished child exhibits stunting of growth. 
However, normal growth can be achieved by 
supplementation of the microbiota with specific 
microbial species at the time of initial colonisation or by 
dietary supplementation with sialylated milk 
oligosaccharides.

Feeding the Microbiota: Transducer of Nutrient Signals 

for the Host Fergus Shanahan et al Gut. 2017

Oligosaccaridi sililati



Microbiota and diet



Microbiota and diet

Diversity as staple, not simply spice of life. Diversity of dietary intake correlates with microbial 
diversity in the gut which is inversely  linked with inflammatory tone and risk of frailty in the 
elderly. Thus, a monotonous or restricted diet (although with adequate calories and essential 
nutrients) which is often liquidised and convenient in the case of the elderly is linked with loss 
of microbial diversity, and perhaps more importantly, with loss of key microbial functions and 
a risk of a gain in pathobionts, including susceptibility to overgrowth of Clostridium difficile. 
CRP, C-reactive protein; IL-6, interleukin-6; TNF-α, tumour necrosis factor-α.

Feeding the Microbiota: Transducer of Nutrient Signals 

for the Host Fergus Shanahan et al Gut. 2017



Obesity Epidemic

Spread of high-protein 
diets  aimed to weight-
loss. 

Widespread belief that 
western diets are 
excessively sugar-rich. 

“Carbophobia” a term 
indicating the phylosophy of 
all low-carb diets (Atkins, 
Zone, Dukan, paleolitic)

CHO restriction is one 
of the most frequent  
nutritional behaviors



Lose weight or lose fat

Not only “weight loss” 
but mainly decrease
fat mass preservating
free fat mass.

Brain feeds almost
exclusively with glucose

Low carb diet= free fat
mass loss to synthesize
glucose from proteins
(neoglucogenesis)

Role of each
macronutrient is not
easily relievable by
another.

Risk of “normal weight” obesity



Information vs Disinformation



Vigen T. Spurious correlations 2015



Vigen T. Spurious correlations 2015



Sugar demonization

Solid evidences?



Guideline: Sugars intake for adults and children. 

Geneva: World Health Organization; 2015.



The Scientific Basis of Guideline Recommendations on Sugar 
Intake: A Systematic Review. Erickson J et al  Ann Intern Med.
2017 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Erickson J[Author]&cauthor=true&cauthor_uid=27992898
https://www.ncbi.nlm.nih.gov/pubmed/27992898


Scientific Advisory Committee on Nutrition Report 









Tsilas et al. CMAJ. 2017;189:E711-E720

Relation between intake of total sugars and incident type 2 diabetes
(highest v. lowest level of intake)



Sugar-sweetened beverages and weight gain in children and 
adults: a systematic review and meta-analysis.

One-year changes (95% CI) in weight (kg) per 1-serving/d increase in 
sugar-sweetened beverages from prospective cohort studies

children adults

Malik et al. Am J Clin Nutr. 2013;98:1084-1020 



Habitual consumption of sugar sweetened beverages was associated with a greater incidence of 
type 2 diabetes, independently of adiposity. Although artificially sweetened beverages and fruit 
juice also showed positive associations with incidence of type 2 diabetes, the findings were 
likely to involve bias. None the less, both artificially sweetened beverages and fruit juice were 
unlikely to be healthy alternatives to sugar sweetened beverages for the prevention of type 2 
diabetes. Under assumption of causality, consumption of sugar sweetened beverages over years 
may be related to a substantial number of cases of new onset diabetes.



Relation of food sources of sugars with diabetes incidence: 
84 cohort comparisons, n=3,899,203 (99,668 cases), FU=14y

Khan et al. Unpublished

Sugar-sweetened beverages

Fruit drinks

Mixed fruit drinks

100% fruit juice

Fruit

Whole grain breakfast cereal

Yoghurt

Jams, syrups, honey

Ice cream

Sherbert

Chocolate

Confectionary (biscuits, cakes, desserts) 



Relation of food sources of sugars with CV incidence : 
134 cohort comparisons, n=5,311,852 (181,925 cases), FU=14y

Au Yeung et al. Unpublished

Events N

CHD incidence 

Stroke incidence 

CVD incidence 

Benefit Harm



Misleading warnings:
Food lights? Sugar tax? Nutriscore?

• Olive oil  (99% fats) 
(most important source of polyphenols, vitamin E, phytosterols etc.)

• Parmigiano, pecorino, grana (too much salt)
(main source of high quality proteins, CLA, satisfies by itslef

daily needs of calcium and vitamin D)

• Light colas (no sugar) 
(edulcorants are involved in sweet taste dependance and do 

not improve diabetes risk)



Catena Jumbo Santiago - Chile

All chocolate characters loved by children (bunnies, Santa Claus, 
other figures) are hidden under white numbered bags. The
contents of the product are declared on shelf tags according to the
number on the product packaging. 



Black labels in Chile 



In 2016 in Chile begins the campaign of application of black 
labels on foods rich in salt, fats and sugars

FAO 2018

OBESITIY IN 
CHILE



LARN 2014 (Italian Guidelines)

Based on epidemiological evidence of risk for the Italian population were 
established reference intervals (RI) (pointing to the middle of the range)  for 
carbohydrates and lipids 

 CHO 45-60% of calories (healthy adult)

(<10% of calories for free sugars)

 Lipids 25-30% of calories (healthy adult)

For proteins it has been established a population recommended intake value 
(PRI) which corresponds to the level of intake sufficient to meet the nutrient 
requirements of nearly all (97.5%) healthy individuals in a specific population 
group.

 Proteins 0,90 gr/kg/die (healthy adult)



More than a diet… an educational model



Sales of low-fat and low-sugar products in Italy

Osservatorio Immagino Nielsen GS1 Italy - 2017 • 2



Overweight and obesity in 
childhood from 2008 to 2016 (Italy)

- 13%

OKkio alla Salute: 
National data 2016 (Istituto Superiore di Sanità)

Over 48.400 parents and 48.900 children involved all over National territory

23,2

21,3
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9,3
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The ITALIAN PROPOSAL: RI/GDA VS TRAFFICLIGHT

There are some fundamental reasons why RI/GDA labels enjoy
interest both from  consumers and nutritionists, namely:
1. RI/GDA labelling is based on per portion information whilst traffic light 

labelling is  applied on 100g. Combining the two approaches across all
categories provides some  confusing results. Products which typically 
are consumed in portions larger than 100g  may get inferred traffic
light endorsement when in reality their consumption levels merit  
careful consideration. For example, a 10g portion of a spread 
containing 0.2g of salt  would have a red label for salt, whilst a ready
meal containing 2.2g of salt would have  an amber label.

2. RI/GDA labels is informative and encourage consumers to
commit to positive  incentives rather than pay heed to
negative warnings, thus contributing tothe  development of a 
nutrition education among thepopulation.

3. Some foods that are recommended to be included in healthy
balanced diets –such as  oily fish, nuts or cheese –can become 
unfairly demonized with a swathe of red  warning signs.

 The scheme has been developed based on the Article 35criteria of EU 
Regulation 1169 –Food Information toConsumers



Take home message

Sugar : yes or not? This is NOT the question.

The matter is

1) «how much?»

2) «which source?»

3) “sugar in the whole diet/lifestyle”


