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Abstract

Demineralization and carious lesions in susceptible
tooth surfaces are complex phenomena. Caries

is more than just a loss of tooth structure; it is an
infectious enamel disease process. Multiple factors
influence this bacterial disease process including
changing demographics, social issues and diet.
Increasing consumption of both carbonated and
non-carbondated beverages is a critical factor in
the development of carious lesions.

Learning Objectives

* Understand the role of specific bacteria in the
developing carious lesion.
e Learn about the impact of changing dietary

habits that increase the risk for demineralization
and caries.

* Appreciate the role of carbonated and non-
carbonated soft drinks in demineralization.

* Understand the factors that increase the risk of
decay in the dependent population.

* Discover how low salivary flow and poor
buffering capacity impact the caries process.
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DENTAL MANUFACTURING

Soft Drinks, Sicker Patients and Social Changes
Understanding the Battle Against Enamel Disease

By Anne Guignon, RDH, MPH

Times have changed. We can no longer be content to tell people to brush and floss, use fluoride

toothpaste, come in every six months to get their teeth “cleaned” and have a professional

fluoride treatment. It is time to end the passive approach that advocates a “sit back and watch”

protocol while a tooth surface deteriorates to the point of needing to be reconstructed in a

pseudo back-to-normal function with man-made materials.

A Snapshot of Decay in the US

Abrief look at national data provides
a snapshot of the pervasiveness of the silent
epidemic, called caries. Long term oral health
goals outlined in the CDC Healthy People
2010 are not being met all over the nation.!
Analysis of data from the 1999-2004 National
Health and Nutrition Examination Survey
(NHANES) indicate the prevalence of enamel
disease has declined in adults, adolescents
and youth while dental caries in the primary
teeth increased during the same time period.?
NHANES data from 1999-2002 indicated that
41% of children between age 2-11 developed
caries in primary teeth. Forty-two percent
of children age 6-19 and 90% of adults had
experienced caries in permanent teeth.” A
recent paper reviewed national data from
2003, finding 72% of US children reported
a preventive dental care visit within the last
year, however children at highest risk were
the least likely to receive preventive care.”

While the term caries may be an all
inclusive term to describe a chronic infectious
disease involving the dentition, there are
differences between decay patterns between
adults and children. All age groups are
susceptible to caries in virgin teeth, with the
occlusal surface demonstrating the highest
risk.” By virtue of their age, young children
are susceptible to caries on primary teeth. The
term Early Childhood Caries (ECC) refers to
infants and toddlers with a high incidence of
decay, a term that has evolved away for the
misnomers Baby Bottle Caries, or Nursing
Caries. Adolescents and adults are also at risk
for decay in both virgin teeth and teeth with

prior caries experience, whether or not they
have been restored.® Patients with significant
root exposure are at risk for developing root
caries.”® Exposed dentin and cementum on
the root demineralize faster than enamel due
to the chemical structure.

There are significant differences in
caries risk and prevalence with respect to
age, race, income, education, urban/rural,
primary/permanent dentition, annual dental
visit as well as regional differences. Fewer
children and adults living in rural areas have
dental benefits as compared to those living
in urban areas and rural adults and children
exhibit more unmet dental needs and
experience fewer dental visits.”!° Compared
to US-born white children, all minority
children were less likely to receive preventive
care and Afro-American had the highest odds
for unmet preventive needs.!' One study
concluded that minority children experience
multiple disparities in oral health, access to
care, and use of services. Latino children
ranked the highest among all groups with
sub-optimal dental health and lack of dental
benfits.'?

Demineralization

Bacterial infection, chemical erosion,
physical abrasion and destructive occlusal
forces each have the potential to cause or
accelerate the loss of tooth structure.!>!*
Dental caries, once considered an inevitable
outcome for many, is a communicable,
infectious disease. This shift in definition
demands that clinicians rethink their way
of assessing, preventing, intervening and
managing this multifactorial infection.



Along with the obvious visual changes that occur when
the tooth surfaces demineralize, dentinal hypersensitivity can
be one of the first symptoms that patients report. Once an area
becomes sensitive to touch, patients often shy away from effective
biofilm removal in order to avoid discomfort, resulting in more
rapid demineralization of the tooth surface.

Clinicians need to focus their attention on both the
subtle as well as the obvious risk factors for loss of mineralized
tooth structure. Demineralized tooth surfaces are just the tip
of the iceberg, while a frank carious lesion is a specific disease
indicator.”

Adding Bacteria to the Mix

While it is not necessary for chemical erosion of the
tooth surface to have a bacterial component, specific microbes
frequently play a key role in the demineralization process for
two reasons. Certain bacteria, classified as acidogenic organisms,
thrive under acidic (low pH) conditions. Mineral-leaching
acids, the metabolic by-products of breaking down fermentable
carbohydrates, are introduced into the oral cavity via meals,
liquid beverages, between meal snacks, and other carbohydrate-
laden confections. Malpositioned teeth and the presence of
dental appliances for straightening or replacing teeth create their
own unique challenges. Crowded dentition or the presence of
these devices creates a natural haven for plaque biofilm. It is
unlikely that most patients thoroughly clean their teeth each
time they ingest food or beverages during the day.'®

Some patients exhibit high levels of acidogenic bacteria
and are therefore at elevated risk of developing an enamel lesion
due to low pH.'™ Tests are available to check for mutans
streptococci (MS) and lactobacillus (LB). High levels of MS, in
particular identify patients who would benefit from aggressive
antibacterial interventions to reduce the levels of MS in addition
to therapies designed to buffer the acidic oral pH.'*-**

Other Sources of Acid in the Oral Cavity

Diet and oral bacteria aren’t the only source of a low oral
pH. Teeth exposed to gastric acid on a regular basis are subject
to accelerated loss of mineral structure. An increasing number of
patients have gastric esophageal reflux disease, GERD, resulting in
gastric acid entering the oral cavity, particularly during sleep.?>*
GERD patients can exhibit small pothole-like depressions in the
occlusal or smooth lingual surfaces. Bulimia, involves frequent
self-induced vomiting. Classic bulimia symptoms include shiny
lingual surfaces that have lost significant anatomy. In severe
cases, existing restorations appear to be rising above the tooth
structure, a phenomena directly related to the loss of adjacent
tooth structure. Vomiting is also a frequent side effect of
chemotherapy, pregnancy and other gastrointestinal disorders.

Fueling the Fire with Social and Medical Issues
Dependent elderly?®, young children*=° and those that
have complex physical or mental disabilities are particularly
at risk simply because how they live, what they eat, the care
they receive may be simply out of their control. Ultimately, the
caregiver/parent/guardian in these situations is responsible. Poor
food choices, inadequate oral hygiene measures, lack of preventive
professional care can all impact on caries development.?!? There
are those who do not believe that caries, at any age, presents a

significant health issue and often minimize the pain created by
oral infections.*'*’

As people age, the relative risk for demineralization
increases. Numerous medical conditions****®  complex
pharmaceutical regimens®, social issues and dietary intake
all impact caries development. These risk factors are covered
in subsequent articles. Patients with dementia or other forms
of cognitive impairment may be unable to perform adequate
plaque biofilm removal on a daily basis.*® Oral care by marginally
trained nurses is a challenge when the residents are combative
or resistant. Often dependant adults in long-term care facilities
do not receive appropriate oral care. Many state statures prevent
licensed dental hygienists from caring for the mouth of these
residents.

Arthritis and other rheumatoid disorders, affecting
the hands, arms or shoulders severely compromise effective
oral self care. Motivation is an issue for patients suffering from
various types of mental disorders, including depression, bipolar
disorders and schizophrenia.

Dietary intake can be an issue. Patients suffering from
dry mouth find it uncomfortable to chew raw, unprocessed
foods high in fiber and water in favor of highly processed, high
carbohydrate, sticky foods that require minimal preparation or
limited chewing. Inadequate saliva causes food to stick to teeth
and also limits the body’s natural ability to buffer acids.'”*

Caregivers are not be well equipped emotionally or
technically to deliver effective oral care. Inadequacies that
can negatively impact providing oral care include disinterest,
intimidation, disgust, feeling overwhelmed or overworked, lack
of appreciation for oral care or worry about being bitten.

The dependantelderly are not the only at risk population.
Access to care creates significant barriers in early intervention
and treatment. Many parents, especially the working poor do not
have sufficient financial resources**!', adequate transportation
or risk loosing employment if they miss work for health care
visits. Inadequate numbers of health care providers or facilities
in a particular geographic area will further compound the
problem.*?

Putting the Spot Light on Soft Drinks

Soft drinks, both carbonated and non-carbonated now
represent over twenty-seven percent of all beverages consumed in
the United States. While the consumption of sugared carbonated
drinks is decreasing, the intake of sugar-free carbonated beverages
is rising steadily. Consumption of milk and traditional fruit juice
is declining.>’

Soft drink manufacturers are the single largest user
of refined sugar in the United States. The average can of soda
contains the maximum recommended daily allowance (RDA) of
sugar, ten teaspoons. Today’s soft drink can or bottle is typically
four times larger than thirty years ago and often contains two to
three RDA servings. Labels often list high fructose corn syrup, a
rich source of fermentable carbohydrates for acidogenic bacteria.
Sugar in itself is not the issue in demineralization but rather the
acid produced by mutans streptococci and other acidogenic
organisms.'**3? Soft drinks consumed with meals do not have
the same potential to damage tooth structure as those that are
consumed over a protracted time. Sipping acidic beverages,



often for hours at a time, destroys much more mineralized tooth
structure.*#!

Tooth structure can demineralize any time the pH
falls below the neutral point of 7. The critical point for rapid
demineralization begins at pH 5.5.* The pH of all carbonated
drinks ranges from 2.3 to 3.4, except root beer which is much
higher at 4.6. Non-carbonated sports drinks can have a pH as low
as 2.8."" Many flavored waters contain citric acid and flavored
sparkling waters have pH values that range from 2.74 to 3.34.*
Coffee-based beverages are typically around pH 5. Clearly, the
beverages can have a negative effect on enamel, but exposed root
surfaces are at an even greater risk, especially in the presence
of inadequate saliva or saliva with a low buffering capacity.* In
addition, certain cultures have dietary intakes that include heavy
use of acidic juices, vinegars or acidic powdered confections.
The frequency of these acid assaults to the tooth structure can
overwhelm even healthy salivary function. It is critical to the
health of the enamel to address salivary function with patients
who present with any demineralization or enamel lesions.

2005 Total Beverage Sales - Year at a Glance
Dollar Gains / Losses

RFG Juices
+2.6%

Bottled Water

SS Juices/
=—— Drinks

\ Energy Drinks

+63.4%

Regular
CSDs —1

Low Cal + Diet
CSDs
+2.9%

Sports Drinks
+21.3%

2005 total beverage - % dollar change vs. YAG. Accessed March 24, 2008. http://www.retailwire.com/TIPS/

Sales of carbonated soft drinks, sports and energy drinks and
refrigerated teas are increasing while purchases of milk, shelf
stable juices and regular carbonated soft drinks decrease.

Beverages That Are Melting Teeth

A 2004 a landmark pilot study looked at the pH of both
sugared and sugar-free carbonated and non-carbonated soft
drinks and loss of tooth structure over time. The findings were
astounding. Enamel samples exposed to non-cola beverages lost
two to five times more enamel by than samples immersed in cola
drinks. Canned iced tea dissolved thirty times more enamel that
freshly brewed coffee or black tea. Brewed coffee and black tea
dissolved seven times more enamel by weight than water or root
beer, however cola drinks dissolved 55-65 times more enamel
than water or root beer. Finally, non-cola drinks dissolved 90-180
times more enamel than water.*

One popular high-caffeine citrus-based beverage
dissolved more than four times more enamel any popular cola
beverages, regardless of the sweetening agent. This finding
supports what clinicians have observed for years. The authors

speculated beverage composition, rather than pH, could be the
determining factor in the aggressive enamel dissolution related
to the intake of specific beverages. Many beverages are made
with varying amounts of organic acids, which can maintain the
local pH at the tooth surface below the threshold value of 5.5,
even with marked dilution. These beverages are known to cause
significant enamel dissolution through calcium chelation rather
than a simple acid attack.*

Numerous research studies have supported the original
findings and been the impetus to investigate other highly erosive
beverages.*" 7 Research has now demonstrated that energy
drinks and sports drinks,**3* and commercial lemonades™ are
also highly detrimental to tooth enamel. Additional research is
speculating that beverage composition is key to understanding
the role of soft drinks in eroding tooth structure.” Even though
healthy saliva is protective, relatively large volumes were required
to neutralize the acid.”® Enamel loss by erosion is exacerbated by
subsequenttoothbrushabrasion,”” howevermostresearch suggests
that toothpaste, not the action of brushing, is responsible for
loss of tooth structure.”®” One study demonstrated that fluoride
varnish did not exhibit a protective effect for enamel exposed to
erosive beverages.” These beverages can have a negative effect
on the surface hardness of enamel, dentin, microfilled composite
and resin modified glass ionomer materials.”

Shifting Dietary Habits

Other social factors affecting dietary intake include
fewer home-cooked family-centered meals,” frequent meals
from fast food restaurants, increased use of processed foods
containing dozens of additives, including high levels of corn
syrup, a fermentable carbohydrate. Easy access to vending
machines, which are used as a moneymaker in educational
institutions area a ready source for both beverages and other
high carbohydrate snacks.”®® Consumers purchasing decisions
can reflect lack of education about empty-calorie foods versus
nutrient-dense choices and the escalating cost of nutrient-rich
unprocessed foods.™

Our Role in Winning the War Against Caries

Dental professionals are in a unique position to
help reduce or even eliminate, dental caries, one of the most
widespread chronic infectious diseases in the world. Enamel
disease is a complex, multifactorial problem, which deserves a
comprehensive discussion of the etiology, contributing factors,
risk assessment and the wide range of successful and practical
therapies available to todays dental professionals. Three
sequential issues of The Preventive Angle are devoted to this
critical subject.

This issue focused on basic factors affecting
demineralization, changing demographics, social issues and the
impact of diet, with a particular attention to the effects of the
increasing consumption of both carbonated and non-carbonated
beverages.

We need to view caries as a bacterial infection, not as a
process of lost tooth structure. The next issue concentrates on
understanding and implementing risk assessment, an effective
method to identify people at risk for developing caries. It is
critical that clinicians understand the unique role of saliva in the
caries process as well as its role in restoring the tooth back to



health via remineralization.

Products and behaviors that interfere with or stop

enamel dissolution long before an enamel lesion develops are
the focus of the final installment in this series. It is important
that clinicians know how to assess and heal an uncavitated lesion
via aggressive antibacterial and remineralization protocols.

The author wishes to acknowledge the invaluable contributions of
Shirley Gutkowski, RDH, BSDH in the preparation of this document.
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CE Questions

Soft Drinks, Sicker Patients and Social Changes

Understanding the Battle Against Enamel Disease
Test Instructions- Please fill in the bubble corresponding to the answer you believe to be correct for each question.
Mail or fax completed tests to the Richmond Institute to receive CE Credit.

1. True or False: Over ninety percent of all children
ages 6-19 have experienced carious lesions in their
permanent teeth. Young children are less susceptible
than adults to developing a carious lesion.

a. True
b. False

2. Soft drink consumption is at epidemic proportions.
Demineralization of tooth surfaces is accelerated by
the following factor/s.

a. Drinking a soft drink during a meal.

b. Low buffering capacity in the saliva.

c. Selecting clear, citrus-based drink over
a cola beverage.

d. Band C

3. Which statement is true about dentinal
hypersensitivity?

a. Itis a painful condition triggered by
sensitivity to cold, air or touch.

b. The term is analogous to a carious
lesion.

c. The condition is easy to detect and
treat.

d. The term defines the final stage of a
carious lesion.

4. All tooth demineralization can be classified as a
carious lesion. Low salivary pH contributes to
demineralization of tooth structures.

a. Both statements are TRUE.

b. Both statements are FALSE

c. The first statement is FALSE and the
second statement is TRUE.

d. The first statement is TRUE and the
second statement is FALSE.

. Carious lesions exhibit the following characteristics.

Which statement is false?

a. The bacterial responsible for carious
lesions are transmissible.

b. True carious lesions only involve
enamel.

¢. All carious lesions are bacterial
infections.

d. Aand C are false.

. Which of the following factor/s place a patient at

higher risk for future tooth demineralization?
a. High salivary buffering capacity
b. Chronic gastrointestinal esophageal
reflux
c. Sipping on a carbonated soft drink for
more than three hours a day
d. Band C

. The average size of a bottled carbonated soft drink

has remained at 12 ounces for the past thirty years.
Sipping a soft drink over time does not increase
tooth demineralization. Milk consumption is on the
increase.

a. All statements are false.

b. The first statement is true. The others

are false.
c. All statements are true.

8. Studies indicate that clear, citrus-flavored carbonated
beverages have the following effects on oral and
general health. Which statement is true?

a. Citrus-flavored carbonated beverages
will naturally lighten teeth with out
damage to enamel.

b. Frequent ingestion reduces the risk of
kidney stones.

c. Citrus-flavored beverages destroy more
tooth structure over time than cola
favored drinks.

d. Swishing with a citrus-flavored
beverage after meals kills MS and LB
bacteria.

9. According to government studies, dietary habits in
the US are improving and should not be a concern
to dental professionals. Enamel disease is a simple
problem easily controlled with frequent professional
visits. Which statement is most accurate?

a. Government data is old and the studies
are not valid.
b. The first statement is true. The second
statement is false.

. Neither statement is accurate.

d. Both statements are a true reflection of
health care issues in the US.

o

10.High levels of Mutans streptococci (MS) and
Lactobacillus (LB) are involved in the development of
carious lesions. MS and LB have buffering capacities
and protect vulnerable tooth surfaces. Which
statement is true?
a. Each statement is false.
b. No specific species of bacteria are important in
caries development.
. The first statement is false. The second is true.
d. Itis impossible to test for the presence of either
bacteria, so their impact is unknown.

o
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