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WHY ARE SO MANY PEOPLE
OVERWEIGHT OR OBESE?



FOOD ACCESSABILITY AND 
ACQUISITION 
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PORTIOON N SIZES Food 20Years 
Ago 

Today 

Bagel 140 calories 
(3" diameter) 

350 calories 
(6" diameter) 

Muffin 210 calories 
(1.5 oz) 

500 calories 
(4 oz) 

Cheeseburger 333 calories 590 calories 

Pasta 
(Spaghetti & 
Meatballs) 

500 calories 1 025 calories 

French 
Fries 

210 calories 
(2.4 oz) 

610 calories 
(6.9 oz) 

Soda 85 calories 
(6.5 oz) 

250 calories 
(20 oz) 

Theater 
Popcorn 

270 calories 
(5 cups) 

630 calories 
(1 tub) 

Turkey 
Sandwich 

320 calories 820 calories 

Pizza 500 calories 
(2 slices) 

850 calories 
(2 calories) 



 

 

 

 
 

 

 

  

OBESITY IS AN ENDPOINT, WITH 
MULTIPLE CONTRIBUTIN5 6ACTORS 

Increases in Increases in 

Food 
Reward/Hedonics 

(addiction?) Obesity

Sedentary 
lifestyle 

Genetic 
vulnerability 

Food 
accessibility 

Social norms 
regarding 

food 

Stress and 
endocrine 

factors 

Increases in 
portion sizes 

Genetic 
disorders 

(Prader-Willi 
syndrome) 



 WHAT IS A FOOD?
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CHEDDAR STYLC: 

DELUXE CHEEZY MAC 

NET WT. 10.6 oz!300 g) 

> 

0 INGREDIENTS 

Brown Rice Pasta (Brown Rice, Rice Bran, Water), Filtered Water, Tapioca Starch, Expeller Pressed: Canola 

and/or Safflower Oil, Coconut Oil, Salt, Pea Protein, Vegan Natural Flavors, Trica lcium Phosphate, Cane 

Sugar, Lactic Acid (Vegan), Xanthan Gum, Yeast Extract, Titanium Dioxide Color (naturally occuring 

mineral), Annatto Color, Onion. 

Learn more about our ingredients.



    
 

WHAT’S THE BIG DEAL
ABOUT PROCESSING?











WHY WORRY ABOUT SUGAR  
AND  ALTERNATIVE 
SWEETENERS? 
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Added Sugar Consumption in the United States

Average Daily Consumption is 270 Calories 

17 Teaspoons at Sugar 

Recommended Limit is Under 150 Calories for Men 

9 Teaspoons of Sugor 

Recommended Limit is Under 100 Calories for Women 

6 Teaspoons of Sugar 

US Department of Agriculture, 
Agricultural Research Service. 2020



   

         
       

 

  

 

What Are Alternative Sweeteners? 

• There are nine types of low or no caloris sweeteners (LNCS)
permitted by the FDA for use in foods and beverages: 
• Acesulfame potassium 
• Advantame 
• Aspartame 
• Monk fruit sweeteners 
• Neotame 
• Saccharin 
• Stevia sweeteners 
• Sucralose 
• Thaumatin 

Sugar alcohols are in   a different  class. 

They  are  a  group  of naturally 
occurring  compounds found  in 
certain  fruits and  vegetables. 
They are p artially absorbed  by the 
body and  provide f ewer calories than 
regular sugar.



The Rise (and Fall) in Artificial Sweeteners 
has led to an Interest In “Alternative 
Sweeteners”

• Aspartame may cause excessive free radical
production and excess cortisol levels
• Sucralose has been linked to dysregulation of

gut-brain control of glucose metabolism

A recent study, published in JAMA Network  found that eating ultra-processed foods 

increases the risk for depression. The researchers found that the risk was particularly 

related to eating foods and drinking beverages containing artificial sweeteners. 

SUGAR 1 T8SP 1/4CUP 1/2 CUP 1 CUP 

ERYTHRITOL 
1 T8SP 

+
1TSP 

1/3CUP 2/3 CUP 11/3 CUP 

LIQUID STEVIA 1/16 TSP
6 DROPS

1/4 TSP
24 DROPS

1/2TSP 
48 DROPS

1TSP 
96 DROPS 

STEVIA 
POWDER 

1/16 TSP 1/4 TSP 1/2TSP 1TSP 

TRUVIA 
ERYTHRITOL+STEVIA

1.5 TSP 
1 TBSP 

+
2TSP 

3.5 T8SP 
1/3 CUP 

       +
1.5 TBSP

LIQUID 
MONK FRUIT 

10 DROPS 40 DROPS 80 DROPS 160 DROPS 

SWERVE 
ERYTHRITOL + OLIGOSACHARIDES

I TBSP 1/4 CUP 1/2 CUP 1 CUP 

ALLULOSE 
1T8SP 5 TBSP

      +
1 TSP 

1/2 CUP 
     +  
3 TBSP

1 1/3 CUP

XYLITOL 1 TBSP 1/4 CUP 1/2 CUP 1 CUP 



   

              
            

                        

Artificial and Alternative Sweetener
Forecast 
• In a recent review, researchers found little to no benefit of using artificial sweeteners in place of calorie-


containing sweeteners in those with obesity or pre-diabetes- yet the market continues to grow

Volume of the artificial sweetener market in the US from 2018 to 2028 Forecast of the worldwide market size for natural sweeteners from 2020 to 2026 



   WHY IS IT SO HARD FOR PEOPLE TO 
REDUCE THEIR SWEETENER 
INTAKE? 
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1. It's dominating our food supply

THE LANCET 
Diabetes & Endocrinology 

PERSONAL VIEW I VOLUME 4, ISSUE 2, P174-186, FEBRUARY 01, 2016 

Sweetening of the global diet, particularly beverages: 
patterns, trends, and policy responses 
Prof Barry M Popkin, PhD Corinna Hawkes, PhD 

low-calorie sweeteners, or both. Of all packaged foods and 

beverages P-Urchased by a nationally representative samQle of US _ 

households in 2013, 68°/o (by Qroportion of calories) contain caloric 

sweeteners and 2°/o contain low-calorie sweeteners. We believe that 



    

      
      

         
         

         

          
         

      

Alternative Sweetner Demand In Processed
Foods 
• The demand for more “natural sweeteners” and low-calorie alternatives is

primarily due to the health food trend.
• Companies, such as Coca-Cola and PepsiCo, are focusing on catering to the rising

demand for low-calorie products. Currently, the US market is saturated in the
case of natural and artificial sweeteners. Thus, the market is growing at a slow
pace.
• There is an increased demand to “switch out” the sugar in sweetened beverages

and baked goods (usually full of sugar) with non-nutritive sweeteners; instead of
cutting out all the extra sweetners added all together



2. We  don't  realize  how much
sugar/sweetener we are consuming 

16 OZ STARBUCKS CARAMEL 
FRAPPACCINO 

64 g of sugar 
(128% of DV)



    

DANNON “FRUIT ON THE 
BOTTOM” YOGURT 

24 g of sugar (48% of DV)



   

Alternative Sweeteners are Harder to Spot 

Diet Coke Halo Top ice cream



Tulloch, Murray, Vaicekonyte, & Avena, 2015

  
   

 

    
  

   
 

3.  We are addicted  to  it,  just ask  the brain!
 

• Drugs that are abused act 
on brain systems that 
evolved to reinforce 
natural behaviors (e.g.,
sex, feeding). 

• There are overlaps in the
brain pathways activated
by palatable foods and 
drugs of abuse. 

Tulloch, Murray, Vaicekonyte, & Avena, 2015Tulloch, Murray, Vaicekonyte, & Avena, 2015



TWO KINDS OF HUNGER

hun·ger 
heNGger/ 
noun: hunger 
• a feeling of discomfort or weakness 

caused by lack of food, coupled with 
the desire to eat. 

• Negative reinforcement 

he·don·ic 
he danik! 
adjective: hedonic 
• relating to or considered in terms of 

pleasant sensations. 

• Positive reinforcement 



 
   

EVIDENCE THAT WE ARE ADDICTED TO 
SUGAR, SWEETENERS AND HIGHLY

PROCESSED FOODS
(selected)



HOW DO WE DE6INE ADDICTION?

DSM-5 Criteria for Substance Use Disorder 

Criterion Severity 

Use in larger amounts or for longer periods of time 

than intended 

Unsuccessful efforts to cut down or quit 

Excessive time spent using t he drug 

Intense desire/urge for drug (craving) 

Failure to fulfill major obligations 

Continued use despite social/interpersonal prob-

I ems 

Activities/hobbies reduced given use 

Recurrent use in physically hazardous situations 

Recurrent use despite physical or psychological 

problem caused by or worsened by use 

Tolerance 

Withdrawal 

Severity is designated ac-

cording to the number of 

symptoms endorsed: 

0-1: No diagnosis 

2-3: Mild SUD 

4-5: Moderate SUD 

6 or more: Severe SUD 

SUD, substance use disorder

Adapted from Diagnostic and Statistical Manual of Mental Disorders, fifth edition.23



    
  
   

BINGEING/TOLERANCE 

Rada, Avena, & Hoebel (2005) 
Daily Intermittent Sucrose and
Chow Daily Ad libitum
Sucrose Twice Sucrose and Chow 



  
  

   
  

  
   

    
   

 

ALTERATIONS IN BRAIN DOPAMINE LEVELS 

Increases in dopamine 
(DA) release wane with 
repeated exposure to 
chow; however, these 
increases continue in 
response to sugar. 

This effect is only seen in 
sugar-bingeing rats, not 
control rats. 

All rats 
Binge 
group 

Rada, Avena & Hoebel (2005)



 

 
 

 

WITHDRAWAL 

• Sugar bingeing rats show signs of anxiety when given an opioid antagonist (naloxone)
or when fasted from all food for 36 h.

• Opioid systems are perturbed by overeating, as revealed by increased mu-opioid
receptor binding in these animals prior to withdrawal.

Colantuoni et al. (2001); Avena, Bocarsly, et al. (2008)



Geiger et al. (2009)

     
  

  
   

  

    
    

    
  

Rats with access to a 
cafeteria-style diet are 
hyper-responsive to 
amphetamine in terms 
of dopamine release. 

However, they do not 
respond to a lab chow 
meal.These rats need 
“junk food” to release 
accumbens dopamine. 



  Gearheardt et al., 2011



  

  

It is the Sweet Taste That Drives Addiction

Avena et al.

https://www.sciencedirect.com/science/article/pii/S0306452205015034


• Alternative sweeteners have been show to not reduce overall caloric
intake.

The Effect of Artificial Sweeteners Use on Sweet Taste Perception and Weight Loss 
Efficacy: A Review 

Klara Wilk,1 Wiktoria Koryjek,1 Marta Pelczynska,2 Matgorzata Moszak,2.* and Pawet Bogdanski2 

summarize the current knowledge about the use of NNS as a potential strategy for weight loss and their 
impact on sweet taste perception. Most studies have demonstrated that consumption of NNS-sweetened 
foods does not increase sweetness preference orenergy intake. Nonetheless, further research is required to 

• They can be used for cravings of sweet things but remember that they
should all be weaned when quitting sugar!
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Final Thoughts on Alternative Sweeteners

The Impact of Artificial Sweeteners on Body 
Weight Control and Glucose Homeostasis 

Michelle D. Pang' Gijs H. Goossens Ellen E. Blaak 

“The majority of clinical studies performed thus far report no 
significant effects or beneficial effects of artificial sweeteners on 
body weight and glycemic control…”

Eating low-calorie sweetened products - espe­
cially when hungry or exhausted - may lead to a 
higher likelihood of seeking high calorie alterna­
tives later, due to a newly discovered signal in the 
brain, suggests new research published today in 
The Journal of Physiology 

adults or children. Results of the review also suggest that there may be potential undesirable 
effects from long-term use of NSS, such as an increased risk of type 2 diabetes, cardiovascular 
diseases, and mortality in adults. 

"Replacing free sugars with NSS does not help with weight control in the long term. People need 

Per WHO.
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