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What is sugar?

Sugars are short chain carbohydrates found in many different types of foods. While there

are many forms of sugar, their chemical structures all include carbon, oxygen, and hydrogen.
Sugars are classified by the number of monosaccharides, or single carbohydrate units, bound
together by glycosidic bonds. Monosaccharides include galactose, glucose, fructose, ribose,
and xylose. Disaccharides are combinations of two monosaccharides; the most common
disaccharides are sucrose, lactose and maltose. Monosaccharides and disaccharides are
known as simple sugars. Oligosaccharides and polysaccharides have more than 3-8 sugar
units and more than 8 units, respectively.' Some examples of polysaccharides include

starch and glycogen, both of which serve as means of storage for carbohydrates. Oligo- and
polysaccharides are referred to as complex sugars.

Sugars in our food can be identified as natural or added. Natural sugars are those that are
naturally-occurring in foods, such as lactose in dairy products, fructose in fruits, or starch in
potatoes. Added sugars are those that are added during processing or preparation of foods for
taste, color, or increased shelf life.2 Some examples include table sugar, brown sugar, and high-
fructose corn syrup.

What are non-nutritive sweeteners?

Non-nutritive sweeteners are sugar replacements that provide sweetness to foods and
beverages while contributing negligible calories. These include artificial/non-nutritive
sweeteners and natural sweeteners such as sucralose (Splenda), Aspartame (Equal), and
Stevia.’
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Why is sugar important?

Chains of carbohydrates are digested and absorbed as
monosaccharides. Glucose is one of the body’s main sources

. ) of energy; it is the main compound used to fuel the brain.

— Carbohydrates are necessary to support daily activities and exercise."

To protect the brain and other vital tissues, blood sugar levels are tightly controlled in the
body." Blood sugar concentrations are controlled through three pancreatic hormones: insulin,
glucagon, and epinephrine.? After eating, insulin keeps blood sugar levels from rising too much
by signaling glucose to enter cells. Glucagon works to do the reverse process and increase
blood glucose levels when in the fasting state.® Epinephrine, often associated with “fight or
flight” activities, also assists in the release of glucose from the cells in order to rapidly increase
blood sugar to provide a fast energy source.*
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The 2015-2020 Dietary Guidelines put specific focus on

the intake of added sugar. Added sugars contribute to

calorie count without adding much nutritional value. The
recommendation is to reduce added sugar to less than 10%
of one’s total daily caloric intake.® In 2015, it was estimated
that added sugars composed at least 13% of caloric intake on
a daily basis in the U.S. Figure 1 shows the percent of calories
from added sugars for females and males compared to the Figure 1°
new recommendation of less than 10% of total calories.
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Beverages, like sugar-sweetened coffee drinks or soft drinks,
contribute to 47% of the added sugars consumed in the

U.S. Reducing intake of sugar-sweetened beverages has the
potential to decrease overall added sugar intake. Figure 2
displays the contribution of some food groups on Americans’
intake of added sugar.® |

Figure 2°

How much sugar and/or added sugar is in food?

On May 20, 2016, the FDA announced that there would be a change to the Nutrition Facts
Label on packaged foods, shown in Figure 3. One of these changes includes the addition of
added sugars in grams and in percent daily value on the label. Corresponding to the Dietary
Guidelines, it recommends consuming no more than 10% of total calories from added sugars.®
Because these values are based on a 2,000 calorie per day diet, they are not accurate for
everyone, especially children. This change is important as it easily shows the difference
between naturally-occurring sugars and added sugars.® The new Nutrition Facts panel will be
required to be on foods by January 1, 2020 for large companies and January 1, 2021 for small

companies.
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What are common sources of added sugars? Nutrition Facts
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e Baked goods

¢ Frozen foods

e Pasta sauce ' e 4 o £

e Barbecue sauce, ketchup, salad dressing and other condiments Figure 3

How can you decrease sugar intake?

The Dietary Guidelines for American’s 2015-2020 advises a variety of
ways to decrease sugar intake:?

¢ Drink water, unsweetened tea or coffee, or other calorie-free
beverages instead of soda or sweetened beverages

* Choose beverages like low fat or fat-free milk and 100% fruit juice to
meet recommendations for dairy and fruit groups

* Choose fruit as a dessert or snack instead of foods with added sugars

* Choose packaged foods that have little or no added sugars such as
plain yogurt

What health conditions are related to sugar?

Diabetes: Diabetes is a chronic, non-communicable disease in which the body cannot use blood
glucose for energy properly. This results in increased levels of glucose in the bloodstream. To
bring blood glucose into the cells and lower blood glucose levels, the body uses the hormone
insulin. While diabetes is not caused by excess sugar intake, it is a disease related to sugar
homeostasis. Type 1 diabetes is an autoimmune disease in which the body attacks the beta
cells in the pancreas that produce insulin. Type 2 diabetes occurs when the pancreas is not
able to make enough insulin or the body’s cells do not use insulin properly. Type 2 diabetes is
caused by genetic and lifestyle factors, including a diet high in calories.?

Approximately 30 million Americans have been diagnosed with diabetes; only about 5% of
these cases are Type 1 diabetes.® Type 2 diabetes can be managed through lifestyle. Staying
at a healthy weight, managing high blood pressure, and decreasing unhealthy cholesterol can
help prevent and manage problems caused by type 2 diabetes. Increasing physical activity
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can also help to manage type 2 diabetes. To lower your risk for developing type 2 diabetes,
closely manage your blood sugar levels, keep cholesterol and blood pressure at healthy levels,
increase physical activity, and quit smoking.®

Heart Disease: Heart or cardiovascular disease (CVD) is any disease of the heart or blood
vessels, and includes plaque buildup, heart attack, and stroke.!® Recent epidemiological studies
have shown an association between higher intake of added sugar with CVD risk. One study
found that the risk for mortality from CVD had a significant positive relationship with added
sugar consumption. Participants who consumed more than 25% of calories from added sugars
were twice as likely to die from CVD than those who consumed the recommended 10%.*

People with diabetes are at a higher risk for heart disease, may develop heart disease at a
younger age, and may have more severe heart disease. The higher a person’s blood sugar
levels, the higher their risk for a CVD event.

Tooth Decay (Dental Caries): It is well thought that sugar has an impact
in increasing dental caries or cavities. Much of this has to do with a diet
of highly processed carbohydrates and starches, sweetened beverages,
and other sweetened products. The consumption of sugars leads to
metabolism of these sugars by bacteria in the mouth, which in turn
form plaques that create acids that deteriorate the teeth. The longer
the exposure of sugars to the teeth, the more time for harmful plaques
to build up on the teeth. However, it is important to note that it is not
sugars alone that contribute to dental caries but a wide host of factors
such as form of sugar, frequency of consumption of sugar, dietary
patterns, and oral hygiene.?

Are the things in the media about sugar true?

Sugar and ADHD: A commonly made claim in the media is that added sugar causes Attention
Deficit Hyperactivity Disorder (ADHD). These claims, however, have not been substantiated by
research. Research has been unable to show any causal relationship between sugar and ADHD.
Additionally, a review of 12 studies failed to show any evidence that candy or chocolate lead to
negative behavior in children with and without ADHD.** Another study examined the diets of
192 children and found no proof of causation between sugar consumption and ADHD.*

Sugar and Addiction: The topic of sugar addiction continues to remain controversial in the
media and scientific research. Studies in rats have shown that there is a response in the brain
when rats are given sugar intermittently. Further investigation has shown that the desire for
sugar was for the sweet taste, rather than for the calories.® Similar results have been shown
with use of artificial sweeteners such as sucralose.'” Research has shown that the pathways
activated by certain foods, including sugar, are separate from those that are activated in drug
use. The complexity of brain imaging and pathways, however, makes it hard to determine
which pathways are shared.'®
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