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He found that freedom from caries always went with freedom from 
chronic diseases like cancer and heart disease and infectious diseases 
like tuberculosis, which at the time was a world-wide epidemic [5]. 

Others have reported the lack of degenerative diseases, particularly 
cancer in isolated groups [6-9]. 

More importantly, these people in Price’s study were healthy with 
well formed, broad faces and teeth in perfect alignment. Their bodies 
were wonderful in physical development [5]. The diets of the healthy 
“primitives” Price studied were all very different (in other words it 
was not so much what they ate that contributed to their health as what 
they did not eat).

Similar findings have been found recently in several populations 
living in isolated areas of the world where they kept their ancestral 
ways of life (e.g. many African tribes, Inuits, South American Indians, 
Melanesian, Polynesian, under conditions of perfect adaptation to 
their environments and diets [7-9].

Lanfranco and Eggers reviewed many studies on the frequency 
of caries in prehistoric man and summarized the findings as follows: 
hunter-gathers had a caries frequency ranging from 0-5.3; fisherman 
0.4-10.3 and farmers 2.2-26.9 [10]. While there are disputes among 
investigators as to the method of gathering data, the trend is clear, as 
the diet changed, the amount of dental caries increased. 

Of great importance for the hunter-gather, they rarely died of 
coronary artery disease, diabetes mellitus or chronic obstructive 
pulmonary disease, among other ailments common in societies 
like ours. They may not have been healthier in absolute terms, but 
they were absent infection and osteoarthritis and rarely had chronic 
diseases that we commonly have [10-12]. Therefore, low caries (low 
sugar intake) and lack of degenerative diseases are found together in 
population studies.

High Sugar Intake, Caries and Systemic Disease
Children

When questioning the impact of dental health on quality of life, 

Introduction
Before mankind was introduced to sugar

Mankind was introduced to dental caries and degenerative 
diseases approximately 10,000 BC, when the diet changed as a result of 
moving from a hunter-gatherer to the agriculture life style. The same 
phenomena occurred in more recent times when primitive people on 
primitive diets and basically free of dental caries and degenerative 
diseases were introduced to the modern diet. Additionally current 
data, which was generated by the US government in the NHANES 
study, show that dental caries in children precede degenerative 
diseases later in life. Other studies are finding some degenerative 
changes in adolescence. Thus, diet and dental caries should be given 
greater importance as they can be an indicator of the probability of 
future degenerative diseases [1].

Caselitz analyzed the historical evolution of caries in 518 human 
populations of Europe, Asia and America in a wide timeline from 
the Paleolithic to the present, confirming that during Paleolithic and 
Mesolithic periods, the hunter-gatherers had less caries and lesions 
progressed more slowly [2,3]. Caries indices have increased gradually 
from Neolithic times, until they reach the high rates observed at the 
present. Remarkable caries increments occurred during the second 
half of the 19th century, when dramatic increases in the intake of 
sugar and refined carbohydrates between 1830 and 1880 [2-4].

Primitive people in modern times with no caries and 
systemic health

Price observed primitive people on natural diets and found that 
less than 1% of these people had decay in their permanent teeth. 
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Abstract
Historically and clinically, sugar has been shown to be a major 

causative factor in dental caries. Excess sugar intake in children has 
shown to be related to children developing less than 80% of their ideal 
weight, lower vitamin D levels, lower calcium levels, lower albumin 
concentrations, lower ferritin status, greater odds for iron deficiency 
anemia and children with higher levels of untreated caries were found 
to have poorer growth and elevated BMI percentiles, which increased 
risk to general health. Therefore at an early age, sugar has caused 
systemic and dental effects. These effects get more pronounced in 
adulthood, where sugar is shown to be related to cardiovascular 
disease, including high blood pressure and stroke, diabetes type 2, 
fatty liver, cancer including breast cancer and metastasis, additionally 
fructose is related to pancreatic cancer.

As members of health care team, it is our professional responsibility 
to note the general health of patients and to make appropriate 
referrals to other health care professionals and to know how the 
diseases/disorders of the patient will impact on the dental treatment. 
When multiple dental caries are found and high sugar intake is 
suspected, appropriate referrals are important to the overall health of 
the patient.
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Alsumait et al. studied at total of 440 children aged 11-12 years old. 
They concluded that the increase in the number of carious teeth was 
associated with a limitation in oral functions and that preventive 
treatment had a positive impact on emotional well-being and 
restorative treatments improved oral function [12].

Nutrition affects dental health and general health. Children with 
early childhood caries (ECC) were significantly more likely to weigh 
less than 80% of their ideal weight, thereby satisfying one of the 
diagnostic criteria for failure to thrive [13].

Similar findings were more recently found that suggests that 
higher levels of untreated caries are associated with poorer oral 
functions and overall growth in school children [12-14].

Young children with ECC or S-ECC (severe-childhood caries) 
were very likely to be found with systemic effects showing how this 
spectrum of health degeneration begins. They were likely: 

*Weigh less than 80% of their ideal weight [12]

*Low in vitamin D [15]

*Low in Calcium [15]

*Low in albumin concentrations [15]

*Low ferritin status [15]

*Greater odds for iron deficiency anemia [16]

Children with higher levels of untreated caries: 

*poorer growth [13,14]

*Elevated BMI percentiles increased risk to general [17].

Often excess sugar is given to young children as a means of 
comforting a child and as a cheap food source, which results in 
malnourishment.

Malnourished children have been shown to have decrease 
physical activity and endurance, poorer cognitive function and school 
performance. Multiple single micronutrient deficiencies, including 
vitamin B12, thiamin, niacin, zinc and iron, have been associated 
with poorer cognitive performance. Behavioral problems, including 
attention deficits, have also been associated with food insufficiency 
and malnutrition.

Adults

When examining adults for caries experience and overall 
health status, Johnston and Vieira found the following diseases and 
conditions associated with higher caries experience: hepatitis, asthma, 
high blood pressure, stroke, liver disease and diabetes [18].

High sugar intake increases risk for cardiovascular disease

Diets high in sugar may induce increased risk of coronary heart 
disease, have elevated levels of triglycerides, glucose, insulin and uric 
acid, impaired glucose tolerance, insulin and leptin resistance, non-
alcoholic fatty liver disease, and altered platelet function. A diet high 
in added sugars has been found to cause a 3 fold increased risk of 
death due to cardiovascular disease. 

Sugars are diverse class of compounds. The monosaccharide 

fructose and fructose-containing sweeteners (e.g. sucrose) produce 
greater degrees of metabolic abnormalities than does glucose (either 
isolated as a monomer, or in chains as starch) and may present greater 
risk of CHD. To reduce the burden of CHD, guidelines should focus 
particularly on reducing intake of concentrated sugars, specifically 
the fructose-containing sugars like sucrose and high-fructose corn 
syrup in the form of ultra-processed foods and beverages [19] Table 1.

1. Sugars, Syrups and Sweeteners - up to 100% sugar

2. Drink Powders and Soft Drinks - up to 95% sugar

3. Candies and Nougat - up to 93% sugar

4. Dried Fruit - up to 61% sugar

5. Cookies, Cakes and Pies - up to 71% sugar

6. Jams, Preserves and Spreads - up to 60% sugar

7. Cereals (Kellogg's Honey Snacks, etc.) - up to 56% sugar

8. Fruit Canned in Syrup - up to 52% sugar

9. Sauces and Instant Gravies - up to 38% sugar

10. Ice Cream, Frozen Yogurt and Milkshakes - up to 25% sugar

Table 1: Avoid These Foods with Highly Processed Sugar.

Others have found that consumption of added sugar is associated 
with development and/or prevalence of fatty liver, dyslipidemia, 
insulin resistance, hyperuricemia, CVD and type 2 diabetes and 
failure to stimulate leptin production [20-23].

High sugar intake increases risk of insulin resistance  

Since diets high in sugar can result in insulin resistance, it is 
significant that chronic hyperinsulinemia from insulin resistance is 
involved in the etiology of endometrial cancer [24].

In counseling patients to reduce the risk of cardiovascular disease 
risk, it is advised to restrict sugar intake as excess sugar intake is more 
likely than traditional factors to lead to atherosclerotic disease [25].

High sugar intake increases risk for cancer

Similar restrictions to sugar intake should be given to cancer 
patients. Granja et al. discuss cancer cells aerobic metabolism and 
glucose. While normal differentiated cells primarily use mitochondrial 
respiration to generate the required energy for cellular processes, 
most cancer cells rely on glycolysis, even in sufficient oxygen 
conditions. This phenomenon is known as the “Warburg effect” or 
aerobic glycolysis and the metabolic reprogramming of cancer cells 
towards this altered energy metabolism is currently recognized as one 
of the “hallmarks of cancer”. Aerobic glycolysis underlies the rapid 
growth of tumor cells, with high rates of glucose consumption and 
lactic acid production, leading to cellular acidosis [26].

Similar comments concerning the metabolism of cancer cells and 
glycolysis were made by Elf and Chen [27].

Using cancer metabolism as a therapeutic target, namely aerobic 
glycolysis in lieu of oxidative phosphorylation, were also discussed by 
Batra et al. [28].
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What is the association between health related quality of life and 
the development of dental caries in adults? Akesson et al. studied over 
9,838 individuals over a 2 to 7 year period. They found that caries 
increment increased significantly with decreasing scores for both 
physical and mental dimensions in women but no associations in 
men. However, lifelong caries experience (DMFS) increased linearly 
with decreasing physical health related quality of life in both men and 
women; this was also observed for the single dimension of mental 
health related quality of life. One of the many confounders was sugar 
intake [29].

High sugar intake increases risk for breast cancer and 
metastasis

Recently, animal studies performed at  The University of Texas 
MD Anderson Cancer Center and funded in part by the National 
Institutes of Health showed that high amounts of dietary sugar 
increase the risk of breast cancer and metastasis to the lungs. These 
researchers determined that fructose derived from the sucrose was 
responsible for facilitating lung metastasis and 12-HETE production 
in breast tumors. Overall, these data suggested that dietary sugar 
induces 12-LOX signaling to increase risks of breast cancer 
development and metastasis [30].

High fructose intake increases risk for pancreatic cancer

Research conducted at the University of California in Los Angeles 
(UCLA) found that pancreatic tumor cells use fructose to divide and 
proliferate. Traditionally, glucose and fructose have been considered 
as interchangeable monosaccharide substrates that are similarly 
metabolized and little attention has been given to sugars other than 
glucose. However, fructose intake has increased dramatically in recent 
decades and cellular uptake of glucose and fructose uses distinct 
transporters. Liu et al. report that fructose provides an alternative 
substrate to induce pancreatic cancer cell proliferation. Importantly, 
fructose induces thiamine-dependent transketolase flux and is 
preferentially metabolized via the nonoxidative pentose phosphate 
pathway to synthesize nucleic acids and increase uric acid production. 
These findings show that cancer cells can readily metabolize fructose 
to increase proliferation. They have major significance for cancer 
patients given dietary refined fructose consumption, and indicate that 
efforts to reduce refined fructose intake or inhibit fructose-mediated 
actions may disrupt cancer growth [31].

Whereas, glucose favors overall growth kinetics, fructose 
enhances protein synthesis and appears to promote a more aggressive 
cancer phenotype. Fructose intake is associated with increased 
risk of pancreatic and small intestinal cancers and possibly others. 
Fructose promotes flux through the pentose phosphate, which 
enhances protein synthesis and may directly increase tumor growth, 
is associated with more aggressive cancer behavior and may promote 
metastasis [32].

If sugar is related to poor oral and general health, why do people 
continue to ingest it?

Is sugar addiction real?

Animal studies find that sugar is more rewarding and addictive 
than cocaine [33,34]. Interestingly, whereas drugs are thought to be 

very highly reinforcing, rodents are more likely to work for sweet 
rewards such as sucrose or saccharin, even when not food deprived, 
than they will for cocaine. Although extended access to cocaine 
increases the reinforcing efficacy of the drug much more than for 
sweet tastants, rodents are still more likely to work for sucrose or 
saccharin after chronic exposure to cocaine [35].

It appears that humans are neurologically programmed to seek 
sugar. Of course the basic metabolism of humans is based on glucose.

Eating too much sugar for too long results in re-programming the 
neurological circuits of the brain similar to the brain of a heroin or 
cocaine addict. This is caused by a surge of dopamine, which increases 
the desire for the taste of sweet [36].

To continue with the comparison, sugar withdrawal is similar to 
heroin withdrawal, which includes anxiety, depression followed by 
cravings [37].

Schulte et al. concluded that preliminary evidence shows that 
not all foods are equally implicated in addictive-like eating behavior 
and highly processed foods, which may share characteristics with 
drugs of abuse (e.g. high dose, rapid rate of absorption) appear to be 
particularly associated with “food addiction” [38].

Researchers vary on the topic of whether food “addiction” is 
the same as drug addiction, but no matter the outcome, it is a major 
health problem [39]. 

Smoking as a 50 Year Public Health Problem
Smoking tobacco has been shown to have systemic and 

periodontal effects. For some it is an addiction and difficult to stop 
using tobacco. Interestingly, it will be shown that it raises blood 
glucose. Smoking is discussed here because while tobacco was known 
for a long time to cause diseases, it took decades to educate the public 
to reduce smoking in the U.S. Currently it is known that excess sugar 
causes diseases, but the public has not been informed enough to 
reduce or eliminate it from their diet.

For the United States,  the epidemic of smoking caused 
disease in the twentieth century ranks among the greatest public 
health catastrophes of the century, while the decline of smoking 
consequent to tobacco control is surely one of public health’s greatest 
successes. However, the current rate of progress in tobacco control is 
not fast enough, and much more needs to be done to end the tobacco 
epidemic. Unacceptably high levels of smoking attributable disease 
and death, and the associated costs, will persist for decades without 
changes in our approach to slowing and even ending the epidemic. 
If smoking persists at the current rate among young adults in this 
country, 5.6 million of today’s Americans younger than 18 years of 
age are projected to die prematurely from a smoking-related illness 
(Chapter 12). More than 20 million Americans have died as a result 
of smoking since the first Surgeon General’s report on smoking 
and health was released in 1964. Most were adults with a history of 
smoking, but nearly 2.5 million were nonsmokers, who died from 
heart disease or lung cancer caused by exposure to secondhand 
smoke. Another 100,000 were babies, who died of sudden infant 
death syndrome (often referred to as SIDS) or complications from 
prematurity, low birth weight, or other conditions caused by parental 
smoking, particularly smoking by the mother Table 2 [40]. 



Citation: George EW. Sugar, Cavities, Systemic Disease and Addiction? J Oral Bio. 2016; 3(2): 5.

J Oral Biol 3(2): 5 (2016) Page - 04

ISSN: 2377-987X

As these figures illustrate, the harms caused by the historic 
patterns of tobacco use in the United States, and especially by cigarette 
smoking, are staggering. More than 10 times as many U.S. citizens 
have died prematurely from cigarette smoking than have died in all 
the wars fought by the United States during its history. Study after 
study has confirmed the magnitude of the harm caused to the human 
body by exposure to toxicants and carcinogens found in tobacco 
smoke. Since 1964, the 31 previous Surgeon General’s reports have 
chronicled a still growing but already conclusive body of evidence 
about the adverse impact of tobacco use on human cells and organs 
and on overall health. Health statistics show that all populations are 
affected [40].

Marta and Lopez-Jornet found that smoking increased glucose 
and low density lipoproteins in the blood and are associated with a 
risk of oral leukoplakia [41]. This another interesting link of sugar to 
general health.

The central theme of this article is that the oral conditions can 
reflect what is happening to the body. Smoking is a chemical link that 
shows its effects in the oral cavity and the general body. Periodontal 
disease also has been shown to affect tissues distant to the oral cavity 
via microbes. The use of excess sugar, which is a chemical, likewise 
will affect oral health and the body.

Summary
Just as national health organizations such as CDC, American 

Dental Association and American Medical Association and national 
legislative organizations worked to eliminate smoking from our 
society because of the overall detrimental effects that it has on oral 
tissues and systemic tissues, the same should be done for excess sugar 
in the diet as it is related to detrimental effects on oral tissues and 
systemic tissues.
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