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Patient Population: 
A convenience sample of 84 qualifying subjects between the ages of 4 
and 12 were recruited from the University of Minnesota School of 
Dentistry and community dental offices. 

 
Study Design: 
• This was a cross sectional study. 

 
Study Procedures: 
1 Participants’ guardians read the informed consent documents;  the 

study procedures were discussed, and accepting guardians provided 

consent.  

2 Participants 8 years of age and older read the informed “assent” 

documents; the study procedures were discussed, and accepting 

subjects provided assent; this was in addition to the consent provided 

by their guardian.  
3 Subjects received an oral examination to determine and  record the 

dfs and also any active lesions. 
4 The subjects, with the help of their guardians, completed the dietary 

assessment and CAMBRA assessment forms. 

 
Dietary Assessment (figure 1): 
1 This instrument was adapted from Teresa Marshall’s dietary form 

from the University of Iowa 
2 Prior to collecting the dietary habits subjects were told that the most 

important part of the dietary information was that it was what they 
“really” do rather than what they thought was “ideal” and that there 
were no “wrong” or “right” answers. 

3 The form was then completed with the guardian/subject  

 
CAMBRA Assessment (figure 2): 
• The practitioner went through the CAMBRA assessment form with the 

subject and guardian to obtain an overall caries risk assessment of 
the subject. 

• The CAMBRA index, from Dr. John D.B. Featherstone, is used to 
determine individual caries risk. 

 
Once finished, each subject received a $100 gift card to Target 
and their parking was paid for. 

 
Data Analysis: 
1. Made compilation of total sweetened drinks by combining number of 

chocolate milk, soda, and juice drinks; then compared the total 
sweetened drinks to dfs and the CAMBRA data. 

2. Compiled graph from scatter plotting single variables against each 
other and trying to find a predictive r-squared value or correlation. 

 
 

 
 

This is a graph shows the a correlation between the overall risk (incorporating risk and 
protective factors) vs. the dfs of the subjects. This is also not very predictive with a weak 
correlation. 
 

Abstract Results Methods Conclusions 

Introduction 

Research Objective 

Break down in the tooth enamel (decay) occurs when susceptible 

tooth surfaces are exposed to acids produced when bacteria in the 

mouth are exposed to sugars or starches (fermentable 

carbohydrates) in food and beverages that we consume.  The 

normal pH in the mouth drops from a neutral range to an acidic level 

and these conditions persist for up to 30 minutes after finishing a 

meal or beverage. Recurrent decay, adjacent to dental fillings, 

results from this same exposure. Therefore, one might expect that 

the more frequently a person consumes sugar-containing foods and 

beverages the higher their rate of both dental decay and/or number 

of dental fillings they will have.  Methods:  This cross sectional 

study included 84 subjects between the ages of 4 and 12 years of 

age who had class I or class II dental fillings. This study had IRB 

approval from the University of Minnesota Human Research 

Protection Program. All subjects 8 years of age and older provided 

assent and informed consent was obtained from each child’s legal 

guardian, regardless of age, before any study procedures were 

conducted. Each child, along with their guardian, was queried about 

their typical daily dietary habits, including the types and number of 

beverages they consume. A dental examination was performed and 

all fillings and/or decayed surfaces were recorded.  Correlations 

between dietary habits and decay experience were calculated. 

Results: The results from the data analyses showed that there 

wasn’t a definite linear relationship (r 2 value) between the number 

of sweetened beverages and the number of decayed and/or filled 

tooth surfaces (dfs).  This study also shows that even a more 

comprehensive multifactorial risk assessment as defined by the 

Caries Management by Risk Assessment (CAMBRA) model does 

not correlate to the extent of the disease. Conclusions: This study 

illustrates that dental caries is a multi-factorial disease and it is 

difficult to find linear/predictive conclusions when using a single 

variables and current multifactorial models. 

Objective:  The purpose of this study was to compare the 

number of decayed and/or filled tooth surfaces (dfs) with the 

average number of self-reported sweetened beverages 

consumed on a daily basis. 

In our society there has been a problem of increased decay in 

primary teeth (baby teeth).  The increased consumption of 

sweetened beverages such as: soda, juices, and flavored milk is 

believed to be associated with this phenomenon.  There have 

been a number of public initiatives, such as the “Sip all Day get 

Decay” campaign from the Minnesota Dental Association that 

have focused on raising public awareness as to how much sugar 

is actually contained in some of the most commonly consumed 

beverages.  This study examines the correlation of sweetened 

beverage  consumption with the number of decayed and /or filled 

tooth surfaces (dfs) in 4 to 12 year olds who have a history of 

dental decay.  We also calculated each child’s caries risk using 

the  Caries Management by Risk Assessment (CAMBRA). 

The Caries Imbalance 

CAMBRA Assessment 

(Figure 2) 
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Number of Sugary Drinks 

Total Sugary Drinks vs. dfs 

R² = 0.0142 
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Number of Sugary Drinks 

Total Sugary Drinks vs. Number 
of Severe Active Lesion 

R² = 0.0506 
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dfs 

dfs vs. Protective Factors 

R² = 0.034 
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Caries Status vs. Risk 
Assessment Model 

This is a graph of the dfs vs. Protective Factors taken from the CAMBRA assessment 

form. This is also not very predictive with a weak correlation. 

This is a graph of sweetened drinks vs. the number of severe active lesions (known to be 

cavaties).  This is also not very predictive with a weak correlation. 

This is a graph of the amount of sweetened drinks (chocolate milk, soda, juice, and 

100% juice) vs. dfs.  The data is not very predictive with a weak correlation. 

1. Dental caries is a multi-factorial disease. 

2. The r-squared number from the graphs show that these 

self reported dietary variables aren’t predictive of the 

extent of the dental caries disease (dfs or severe active 

lesions). 

3. Multifactorial risk assessment also has limitation in 

evaluating the extent of the disease. 

4. More work is needed to incorporate biological markers 

to caries risk assessment.   

Future : Microarray Technology 

Human Oral Microbe Identification Microarray (HOMIM) 

•Detects 300 of the most prevalent oral bacterial species 

•Easy to Analyze 

• quick determination of bacterial profiles of clinical 

samples from the human oral cavity 

•determine and compare bacterial relations in oral health 

and disease 

•Tests samples fast (60 a week) and easy analysis with a 

lot of information. 

(Figure 1) 
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