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Topics Covered
• The current environment with respect to added sugars 

and sweeteners.
• What do the data say about sugars and ‘added 

sugars’?
– Will lowering added sugars reduce disease risk and dental 

caries ?
• Will lowering added sugar reduce calories, obesity, diabetes and other 

diseases?
• Does the consumer understand ‘added sugars’ ? 
• What are some unintended consequences and peculiar outcomes of the 

‘added sugar’ labeling?

• Sweeteners – health effects and the microbiome
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WHY THE CONCERN ABOUT 
SUGARS, SWEETENERS AND 
ADDED SUGARS?
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All States Have >20% Obesity



FEAR THAT ADDED SUGARS CAUSE
OBESITY AND CHRONIC DISEASE 

PAHO AND WHO



Sugars – Internet
Sugar and… Google hits 
• Obesity 11,800,000
• Toxic 88,500,000
• CHD 29,000,000
• Diabetes 19,200,000
• Inflammation 13,800,000
• Cancer 110,000,000

Oct 2017

REFINED SUGAR

The Sweetest Poison of 
All

A multitude of common physical and mental 
ailments are strongly linked to the consuming of 
'pure', refined sugar.
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http://www.nexusmagazine.
com/articles/sugarblues.ht
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Sugar  - A Foodless Food
‘No Organic Merchant sells white 
sugar or any products containing white 
sugar because it is a foodless food. It 
is 99.96% sucrose and when taken 
into the human body in this form is 
potentially dangerous. It is touted as 
an energy food, but such propaganda 
is misleading for there is ample 
evidence that white sugar robs the 
body of B vitamins, disrupts calcium 
metabolism and has a deleterious 
effect on the nervous system. 

8

‘

http://www.motherearthnews.com/arc/5253/

Fred Rohe
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78 WAYS SUGAR CAN RUIN YOUR HEALTH

1. Sugar can suppress the immune system. 
2. Sugar interferes with absorption of calcium and magnesium. 
3. Sugar can cause hyperactivity, anxiety, concentration difficulties, 

and crankiness in children. 
4. Sugar can cause drowsiness and decreased activity in children. 
5. Sugar can weaken eyesight. 
6. Sugar can produce a significant rise in triglycerides. 
7. Sugar contributes to a weakened defense against 

bacterial infection.
8.Sugar can cause kidney damage.
9. Sugar can reduce helpful high density cholesterol (HDLs).
10. Sugar can promote an elevation of harmful cholesterol (LDLs). 
11.Sugar may lead to cancer of the breast, ovaries, prostate, 

and rectum. 
12.Sugar can cause colon cancer, with an increased risk

in women. 
13.Sugar can be a risk factor in gall bladder cancer.
14.Sugar can increase fasting levels of blood glucose. 
15. Sugar can produce an acidic stomach. 

http://www.rheumatic.org/sugar.htm



Sugars – Consumers
Consumers
• Just bad – avoid them
• Sugars cause 

– Diabetes 
– Met Syndrome
– Obesity
– Many more

• Sugar is the ‘new fat’,  
trans fat, even tobacco.
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• “It's our body's 
preferred fuel," Dr. David Katz, 
director of the Prevention Research Center at 
Yale University in New Haven, CT, told CNN.

• "There's a role for sugar 
in our diet. After all,
what's the point of being 
healthy if it's not to 
enjoy living?" 

• "Like all sources of 
calories, sugars can be 
consumed within a 
healthy, balanced diet and 
active lifestyle," Dr. Alison 
Boyd, director of Sugar  Nutrition  UK, 
"Sugars can often help to 
make certain nutritious 
foods more palatable, 
which can promote variety 
in a healthy, balanced 
diet.
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Sugars as Seen by Health Professionals



• “The concept that sugar is 
toxic simply has no 
credibility,” says David M. 
Klurfeld, PhD, Human Nutrition USDA 
Agricultural Research Service, 2009 
Journal of Nutrition

• Kelly Brownell, PhD, director of the Yale 
Rudd Center for Food Policy & Obesity 
“Sugar is a major issue, but it 
will take more science for us to 
know whether it promotes all of 
these metabolic effects.” 

• Walter Willett, DrPH, MD, 
chair of the department of 
nutrition at the Harvard 
School of Public Health, says, 
“There are problems with sugar 
due to adverse metabolic effects, 
but the idea that fructose is 
dangerous—the science 
doesn’t support this. To only 
focus on sugar as the problem, 
the science isn’t there. 
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Sugars as Seen by Health Professionals



The WHO's nutrition director, Dr Francesco Branca, 
said "nutritionally, people don't need any sugar in their 
diet".  October 2016



Added Sugars  -Epidemiology

• Sweetness of any kind is associated with 
obesity

• SSBs associated with obesity
– especially  in youth.

• “Although the relationships between SSB 
overconsumption and obesity, T2D, and CVD are 
rather consistent in epidemiological studies, it has 
also been shown that SSB overconsumption is part 
of an overall poor dietary pattern and is particularly 
prevalent among subgroups of the population with 
low socioeconomic status, thereby questioning the 
major focus on SSBs to target/prevent 
cardiometabolic”

Arsenault BJ et al. Nutrients. 2017 Jun; 9(6)
Marriott B. AJCN, 2010. Park S,. J Acad Nutr Diet. 2016;116(10):1589-1598.



Organizations Asking for Reduction in 
Added Sugars – 10% of Calories

• American Heart Association
• Dietary Guidelines 2015
• FAO/ WHO
• UK Sci Adv Comm Nutr (SACN)

https://health.gov/dietaryguidelines/2015/guidelines/  
www.who.int/mediacentre/news/releases/2015/sugar.../e
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Sugar Intake Is Weakly Associated with 
Higher Adiposity in Overweight Teens

Davis et al, Am J Clin Nutr. 2007.

N=120 overweight Latino youth, 10-17 yr
24 h diet recalls

Total sugar (g/d) 
positively, albeit 
weakly, correlated with 
BMI and total fat mass 
(r = 0.20 and r =0. 21)



Change in SSB (soda) Sales ( L/capita)
and Change in Obesity 

17Arsenault BJ et al. Nutrients. 2017 Jun; 9(6)



Added Sugars  -Epidemiology

Arsenault BJ et al. Nutrients. 2017 Jun; 9(6); 
Marriott B. AJCN, 2010. Park S et al . J Acad
Nutr Diet. 2016;116: 1589-1598.

• NHANES  - fattest 
individuals ate 5% or 35% 
calories from sugars
– Sugars intake contributes 

to excess calories but 
alone is not the cause of 
obesity

– Activity levels are not 
measured

• Does energy intake adjust for 
exercise?

– Is NHANES accurate for 
all?

• Under-reporting by the 
obese



Is the Problem Added Sugars or ?

~ 600 Kcal more overall, ~200 calories more each from 
fat and CHO; 50 cal more from sweeteners



Added Sugars  - Interventions
• Excess calories

cause obesity 
– Sugar 

contributes
– Fat is higher in 

calories – does it 
cause obesity?

Marriott B. AJCN, 2010. Park S,. 
J Acad Nutr Diet. 
2016;116:1589-1598.



Sugars and Disease Risk
“Poor lifestyle behaviors are 
leading causes of preventable 
diseases globally. Added sugars 
contribute to a diet that is 
energy dense but nutrient poor 
and increase risk of developing 
obesity, cardiovascular disease, 
hypertension, obesity-related 
cancers, and dental caries.”
“Strong evidence supports the 
ASSOCIATION of added sugars 
with increased cardiovascular 
disease risk in children through 
increased energy intake, 
increased adiposity, and 
dyslipidemia.” 21

CHD, Type 2 diabetes and 
Obesity in Children



Sugars and Type 2 Diabetes (T2DM)
• Agreement  

Weight gain and T2DM incidence are 
associated with diet and lifestyle patterns 
characterized by high consumptions of any 
sweetened beverages. 

• High sugar intakes impair risk factors for macrovascular
complications of T2DM.

• Controversy - Most associations eliminated 
by adjusting for BMI.

– Does not fully account for adiposity (r2=0.65-0.75). 
– Excess sugar can promote weight gain, thus T2DM, 

through extra calories, but has no unique diabetogenic
effect at physiological levels.

• “Evidence needed for limiting dietary sugar 
below 10% energy intake.”

Lean ME, Te Morenga L. Sugar and Type 2 diabetes. Br Med Bull. 
2016;120:43-53. (Systematic review)

22



Sources of Sugars and Risk of 
T2Diabetes Mellitus (T2DM)

23Eur J Nutr. 2016; 55(Suppl 2): 25–43. 



Sugars, Disease, Mechanisms
• Plausible mechanisms -both direct and indirect 

– unregulated hepatic uptake and metabolism of fructose
 liver lipid accumulation  dyslipidemia

 insulin sensitivity 
 uric acid levels

• SSBs with ad libitum diets (0% to 25% E)
  risk factors for CVD = dose-response manner

• “No well controlled un-confounded human 
studies exist that enable determination of 
the effects of sugar without weight gain..” 
– No adverse effects of consuming beverages 

containing up to 30% E sucrose or HFCS, and the 
conclusions from several meta-analyses suggest 
that fructose has no specific adverse effects 
relative to any other carbohydrate. 

24

Stanhope KL Crit Rev Clin
Lab Sci. 2016;53:52-67. 



Adverse Effects of High Sugars Intake

• Most marked effects are observed 
when a high sugars intake is 
accompanied by an excess 
energy intake. 
– High sugars intake increase the 

chances of an excessive energy 
intake rather than it leading to a 
direct detrimental effect on 
metabolism.
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Rippe JM, Angelopoulos TJ. Int J Obes (Lond). 2016;40 Suppl 1:S22-7.



Sugar and Cardiometabolic Mortality 
• Bradford-Hill criteria NHANES 1999-2012
• 10 foods / 7 nutrients with evidence for causal cardiometabolic effects
• Protective effects of fruits, vegetables, beans/legumes, 

nuts/seeds, whole grains, fish, yogurt, fiber, seafood omega-3s, 
polyunsaturated fats, and potassium

• Adverse red /processed meats, sugar-
sweetened beverages, glycemic load, trans-
fats, and sodium. 

Micha R et al. PLoS One 2017;12:e0175149. 
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Sugars in Systematic Review 2016
• Randomized control trials (RCTs) DO NOT support 

linkages between sugar consumption at normal levels 
within the human diet these conditions 
– Energy-regulating hormones
– Obesity
– Cardiovascular disease & diabetes
– Accumulation of liver fat
– Neurologic responses

Rippe JM & Angelopoulos TJ. Eur J Nutr. 2016;55(Suppl 2):45-53. 
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Sugars, Disease, Mechanisms
• “We conclude that the normal added 

sugars in the human diet (for 
example, sucrose, high-fructose 
corn syrup and isoglucose) when 
consumed within the normal range 
of normal human consumption or 
substituted isoenergetically for other 
carbohydrates, do not appear to 
cause a unique risk of obesity, 
diabetes or cardiovascular disease.” 

Rippe JM, Angelopoulos TJ. Int J Obes (Lond). 2016;40 
Suppl 1:S22-7.
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Sugars and Health Systematic Review 1995-
2016

• Impacted by:
– Energy balance
– Macronutrient balance
– Diet / lifestyle patterns

– Assessed evidence quality using GRADE 
• 9 guidelines ( 12 recommedandations) 

– 7 - non –quantitative decrease added sugars
– 5 decreases of added sugars

» Range <25% - <5% of total calories.

Erickson J et al Ann Intern Med. 2017;166:257-267

29

How long 
Does getting 
thin take?
AA. Milne



Sugars and 
Health Systematic 
Review 1995-2016

Scored poorly on AGREE II criteria
– low to very low

• Poor in rigor of development, applicability, 
and editorial independence

– Why  enact?
• Fear of 

– Nutrient displacement
– Dental caries
– Body weight gain

“Guidelines do not meet criteria for       
trustworthy recommendations and are 
based on low-quality evidence”

Erickson, J et al Ann Intern Med. 2017          
16,257-267.     
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Sugars  - Recommendation AHA
“The committee found that it is 
reasonable to recommend that 
children consume ≤25 g (100 cal
or ≈6 teaspoons) of added sugars 
per day and to avoid added 
sugars for children <2 years of 
age. Although added sugars most 
likely can be safely consumed in 
low amounts as part of a healthy 
diet, few children achieve such 
levels, making this an important 
public health target.”
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Lawsuits over foods with > 5% sugar  
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Purpose of Revised Food Label with 
Added Sugars

 Emphasizes Calories.
 Easier to compare similar  

products and make informed 
food choiceshealthier diet?

 Easier to see the contribution of 
sugar (or a nutrient) from 1 
serving the labeled food in the 
context of the total daily diet. 

 Reflect current scientific 
information, including the link 
between diet and chronic 
diseases. The question is “will it?” and ‘does it?”



Will sugar labeling help consumers 
make better choices?
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Will consumers 
choose the bread 
lowest in sugar? 
• Bread can be made without 

added sugars but fermentation 
takes much longer

• Yeast and enzymes make sugar 
from flour.

• Which bread would be a better 
choice for all?

• For a diabetic?
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WILL LOWERING THE SUGAR
LOWER THE CALORIES?

It depends
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Does Lower Added Sugar Mean Lower Calories?

• It depends
– Liquid or semi-solid – YES, because water can 

make 30g 
– Solid – Only if fiber (2 cal/g) substitutes for sugars
– A 30 g serving has to be made with either 

carbohydrate (4 cal/g) or fat (9 cal/g)

3 sugar free cookies, 32g
160 cal.



Does Lower Added Sugar Mean Better 
Nutrition ?

• Yes, if consumers chooses a healthier  
product. But will they?

• Will they mistakenly omit a healthy option? 



Flavored, sweetened milk - children
• Banning chocolate milk –

less total milk.
• No association between 

flavored milk intake and 
weight status

• normal-weight 
children

39Hanks et al PLoS One. 2014 Apr 16;9(4):e91022; Fayet-Moore Nutr Rev. 2016;74:1-17



Flavored, sweetened milk - children
• Helps children to 

meet Ca++ targets. 
• Added sugars 

decreased.

40Keast et al Nutrients. 2015;7:1577-93Fayet-Moore Nutr Rev. 2016;74:1-17

Dairy NHANES Tertile
intake Low Med High

NHANES 2005-2008



Does Lower Added Sugars Mean Fewer Caries?
• “… sugar is associated with the dental diseases like dental caries, 

we emphasize the fact that sugar alone is not the sole determinant 
of these diseases.“

• “While simple sugars can be cariogenic, cooked starches are also 
now recognised to be a caries threat, especially because such 
starches, while not 'sticky in the hand', can be highly retentive in 
the mouth. Metabolism of starch particles can yield a prolonged 
acidic challenge, especially at retentive, caries-prone sites.”

Tiger  by Bud Blake

Gupta et al. ISRN Dent 2013:519421
Bradshaw DJ, Lynch RJ. Int Dent J. 2013;63 Suppl 2:64-72. 



42

Sweetener ADI 
mg/kg/bw
/d

Consumer 
amount
Packets/d

X Sweeter
than sugar

other

Ace-K 15 165 200 Sunett/SweetOne
30 cans*

32.8 4,000 20,000 Advantame

Aspartame 50 165 200 18 cans/d
Neotame 0.3 200 7,000 +
Saccharin 15 250 200-700
Sucralose 5 165 600 6 cans/d
Stevia 4*( JEFCA) 29 200-400 Natural?

Pediatr Clin North Am. 2011; 58: 1467–1480; http://www.fitday.com/
fitness-articles/nutrition/healthy-eating/
4-artificial-sweeteners-their-fda-safe-levels.html.

*Dose in recent studies was 37.5 mg/kg of AceK –
microbiome and blood glucose studies  Bian et al PLoSOne2017



Artificial Sweeteners – Meta-analysis 
• Diabetes – prospective studies

– 5 studies show risk , 4 no assoc. 
– Are users of NNS overweight?  - assoc. with 

diabetes.

– Body weight prospective cohort
• 10 ,   3  ,4 no assoc. 

– Weight loss
14 RCTs,  11 no change
Lohner et al Nutrition Journal. 2017;16:55
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Artificial Sweeteners – Meta-analysis 

Health Endpoint

Number of Studies
Decreased Increased No effect

Appetite or food intake 10 11 39
Cancer – bladder 11* 20
Cancer brain 2
Colorectal 1
Pancreatic 2
Breast 1
Multiple sites 4

44
*case-control



Lo-cal sweeteners are being avoided
Percent Consumers avoid:

Artificial sweeteners   80%

Aspartame  33%

Saccharin 27%

Sucralose 21%

Stevia 16%
Honey = healthy  

IFIC data, 2015; Katz, 2015; Clean Consumer Labels 4/2015 
Nutraceuticals Wld; US Trend HealthFocus, 2013; Sloan FdTech
2014 ; 
https://www.ihs.com/products/high-intensity-
sweeteners-chemical-economics-
handbook.html May 2017

Demand for mature HIS—
cyclamate, saccharin, and
aspartame—is flat or declining
in North America and Western
Europe …. 
In contrast, consumption of
acesulfame K, sucralose,
and stevia extract is growing 
in all regions.”



Sweeteners, Health and the Microbiome
Western Diet alters physiological 
responses, the microbiota, and the 
immune system 

• High saturated fats and 
sucrose and low intake of 
fiber

• Changes commensals – type 
and metabolism Dysbiosis
- chronic mucosal 
inflammatory conditions 
dysregulated immune 
responses

46

Statovci D et al 
Front Immunol. 
2017;8:838. 
Image: Emory



High non-fiber CHO in Western diet 
Impacts the Microbiome
Total bacteria, diversity and 

Lactobacillus sp.  short-chain fatty 
acids (SCFAs)

– Changes in regulators of glucose and fat metabolism. 
Cells in gastrointestinal (GI) epithelium and GI 

secretions
bile acids 

– ? Diabetes, obesity, cancers and 
autoimmunes

Jiang H et al Protein Pept Lett. 2017;24:432-441
47
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Western diet  - Gut microbiome and the brain

Alters types and metabolism of 
commensals in gut

– May impair peripheral insulin 
sensitivity

– Altered permeability of gut and blood 
brain barrier (BBB) integrity may 
promote neuroinflammation and 
cognitive dysfunction

– Changes mnemonic processes that 
rely on the integrity of the 
hippocampus

– Type 3 diabetes  - brain not getting 
glucose

49

Noble EE et al Front Behav
Neurosci. 2017;11:9. 
Alzheimer’s Assn



Microbiome Changes  - Inconsistent 
across studies 
Suez – Impairs G tolerance  - Mice

50

Suez et al Nature
Nutrients. 2017; 9(6): 560.



NNS and the Microbiome
Limited medical literature available  - mostly in vivo studies; 
human data lacking 

“The specific effects of AS on the microbiome have been conflicting and 
the available studies have been heterogeneous in terms of the population 
studied and both the AS and doses evaluated.”Spencer M, et al .J 
Neurogastroenterol Motil. 2016;22:168-80. 
Systematic review
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“High-intensity sweetener consumption and predicted 
gut microbiome content and gene function in a cross-
sectional study of adults in the United States”

• 4-day food record;  fecal sample day 5  n=31

• 7 aspartame; 7 AceK; others more than 1 sweetener
• NS - median bacterial abundance, gene function 
• Bacterial diversity was different

– Very heterogeneous 

“Given the increasing consumption of sweeteners and the role that the 
microbiome may have in chronic disease outcomes, work in further studies is 
warranted.”
Frankenfeld CL, et al Ann Epidemiol. 2015;25:736-42.e4.
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Conclusions
1. Sugar remains controversial.

-Consumers and public health people think it is causing our 
current woes. 

2. Sugar per se does not cause weight gain, CHD, 
T2DM, cancer or other chronic conditions. 

-Most of the adverse effects when there are too many 
calories or a poor diet overall  - confounding. Microbiome with 
low fiber and phytonutrients and high sugar may be a problem.

3. Lowering sugar in solids is unlikely to lower calories
4. Artificial sweeteners in amounts used are unlikely to 

cause any adverse effects.  
-Impact on the microbiome is being researched.
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What’s in a Name? 
Ode to an ‘ose’

When you talk to consumers about any ose’, 
a few are verbose, more are bellicose, even 
more are morose, a few are grandiose, but 
most …are comatose.

J. Miller Jones, 2008
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Jenkins DJ et al  Too much sugar, too much carbohydrate, or just 
too much? Am J Clin Nutr. 2004;79:711-2.

55



Questions?
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NNS and the Microbiome
Gut endocrine cells & sweet taste 
receptors 

– Human studies  - no consistent 
activation of the sweet taste 
receptor by low calorie 
sweeteners placed in the human 
gut 
• Does not cause any of the effects 

on gastric motility, gut hormones 
or appetitive responses evoked by 
caloric sugars.

Bryant C, Mclaughlin J. Physiol Behav. 2016;164(Pt
B):482-485. 57


