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Objective

To investigate the association between 

body mass index (BMI), and oral health outcomes

in 3rd grade Minnesota school children

measured by the basic screening survey (BSS) including 

caries experience, 

sealant prevalence, and 

treatment urgency.

Calories, Caries, & Culture:

Measures

Calories
BMI

Caries
Untreated Caries

Caries Experience

Culture
Age

Gender

Race / Ethnicity

Urban/Rural

Sealant on Molar

F&RL>50%

Provisos

• BSS/BMI analysis should be considered 
preliminary,  not definitive

• This is a team effort

• BSS results have been published

• BMI analysis is ongoing

BSS Analysis Team

• Epidemiologists – Jon Roesler, Ayo Adeniyi

• Obesity Epidemiologist – David Simmons

• Evaluator – Bilquis Khan

• Principal Investigator – Merry Jo Theole

• Data Collection Coordinator – Barbara Hann

• Biostatistician – Anna Gaichas

Identifying the Issue

2 Background Papers

2 Literature Reviews

2 Examples Looking at BMI & Caries



Background Literature 1 

•Diet plays an important role in the obesity epidemic

•Dietary habits in children have suffered major changes in the last thirty 

years

•Consumption of soft drinks is associated with reduced vitamin and 

mineral intake and an excess of dietary carbohydrates

Gidding SS, Dennison BA, Birch LL, Daniels SR, Gilman MW, Lichtenstein AH, et al. American 

Heart Association dietary recommendations for children and adolescents: a guide for 

practitioners. Pediatrics 2006; 117:544–59.

Background Literature 2

•The oral health implications of nutritional practices were demonstrated 

by a review of children’s eating habits in the United States between 1988 

and 1994.

•That study found an association between poor dietary practices (meal 

fragmentation, missed breakfast, low fruit, and higher carbohydrate 

intake) and caries. 

Dye BA, Shenkin JD, Ogden CL, Marshall TA, Levy SM, Kanellis MJ. The relationship between 

healthful eating practices and dental caries in children aged 2–5 years in the United States, 

1988–1994. J Am Dent Assoc 2004; 135: 55–66.

Lit Review 1:

Obesity and dental caries--A systematic review.

PURPOSE: 

To undertake a systematic review about the relationship between obesity in childhood, adolescence 

and/or adulthood and the prevalence of dental caries.

METHODS: 

•Bireme, Medline, ISI, Cochrane Library and the internet search from 1984-2004 

•Search terms were 'obesity' and 'dental caries‘

•Inclusion criteria : Defined obesity (body mass index) and dental caries (total number of decayed, and 

filled teeth - DFT/DFS/dft/dfs) in their subjects 

•Paper excluded: articles on reviews, dietary guidelines, policy statements, papers related to oral health 

and nutrition deficiency--underweight, and with no relation between obesity and dental caries 

prevalence or dental health problems

RESULTS: 

No systematic review has focused on correlating obesity and caries and only three studies had high levels 

of evidence.

CONCLUSION: 

Only one study with high level of evidence showed direct associaOnly one study with high level of evidence showed direct association between tion between 

obesity and dental caries.obesity and dental caries. In view of the findings, further well-designed randomised studies are 

needed to demonstrate the relationship between dental caries and obesity.

Oral Health Prev Dent. 2006;4(2):137-44.

Obesity and dental caries--A systematic review.

Kantovitz KR, Pascon FM, Rontani RM, Gavião MB.

Lit Review 2

Body mass index and dental caries in children and adolescents: 

a systematic review of literature published 2004 to 2011

THE OBJECTIVE: 

To undertake an updated systematic review of the relationship between body mass index and dental 

caries in children and adolescents

METHOD: 

Searched Medline, ISI, Cochrane, Scopus, Global Health and CINAHL databases and conducted lateral 

searches from reference lists for papers published from 2004 to 2011, inclusive. All empirical papers that 

tested associations between body mass index and dental caries in child and adolescent populations 

(aged 0 to 18 years) were included.

RESULTS: 

Dental caries is associated with both high and low body mass index.

CONCLUSION: 

A non-linear association between body mass index and dental caries may account for inconsistent 

findings in previous research. We recommend future research investigate the nature of the association 

between body mass index and dental caries in samples that include a full range of body mass index 

scores, and explore how factors such as socioeconomic status mediate the association between body 

mass index and dental caries.

Syst Rev. 2012 Nov 21;1:57. doi: 10.1186/2046-4053-1-57.

Body mass index and dental caries in children and adolescents: a systematic review of literature published 

2004 to 2011.

Hooley M, Skouteris H, Boganin C, Satur J, Kilpatrick N.

Data distribution and Spearman’s correlation. 

Pinto A et al. J Dent Educ 2007;71:1435-1440  
Is There an Association Between Weight and Dental Caries 

Among Pediatric Patients in an Urban Dental School? A 

Correlation Study 

©2007 by American Dental Education Association

Example 1

West Indian Med J. 2011 Oct;60(5):581-6.

Relationship between body mass index and dental caries among adolescent children in South India.

Thippeswamy HM, Kumar N, Acharya S, Pentapati KC.

Example 2



West Indian Med J. 2011 Oct;60(5):581-6.

Relationship between body mass index and dental caries among adolescent children in South India.

Thippeswamy HM, Kumar N, Acharya S, Pentapati KC.

West Indian Med J. 2011 Oct;60(5):581-6.

Relationship between body mass index and dental caries among adolescent children in South India.

Thippeswamy HM, Kumar N, Acharya S, Pentapati KC.

Methods

Basic Screening Survey Measured

•Height and weight of children to calculate BMI

•Caries Experience

•Sealant prevalence

•Treatment urgency

Other Measures

•Date of birth

•Gender

•Race/ethnicity

•Urban/rural and proportion of children eligible for Free and Reduced Lunch Program

Survey Participants

•3rd grade Minnesota school children

Sample Size

•Participants were actively consented

•40 randomly selected schools



Calorie Measures

BMI Percentiles (Age & Gender)

< 5% Underweight

5% to <85% Normal 

>85% to <95% Overweight  

>95% Obese

Caries Measures

Untreated Caries

Caries Experience

(treated and/or untreated)

Culture Measures

Urban / Rural

F&RL>50%
50% or more of the children are eligible for Free or Reduced-price Lunch

Gender

Race

??Sealants??

Results



64.1%

54.9%

18.1%
23.0%

52.0%

29.0%

50.0%

42.0%
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Sealant Caries Experience Untreated Caries

Minn USA Healthy People 2010

Results

Preliminary results indicate that caries status, lack of 

sealants, unhealthy weight (over/underweight) and 

attendance at a school with a high proportion of free 

and reduced lunches are positively correlated.

Analyses

Bivariate

Multivariate

Bivariate

BMI & 

•Untreated Caries

•BMI & Caries Experience

•Sealant on Molar

•Free & Reduced Lunch

Table of BMI_pct_rank by uc2

BMI_pct_rank uc2 Frequency

Row

Percent

1 obese 1) Yes 61 25

2) No 183 75

Total 244 100

2 overweight 1) Yes 39 14.6

2) No 229 85.4

Total 268 100

3 normal 1) Yes 202 17.5

2) No 950 82.5

Total 1152 100

4 underweight 1) Yes 4 16.7

2) No 20 83.3

Total 24 100

Total 1) Yes 306 18.1

2) No 1382 81.9

Total 1688 100

Frequency Missing = 36

BMI By Untreated Caries



BMI by Caries Experience

Table of BMI percent rank by caries experience

BMI_pct_rank

Caries

Experience Frequency

Row

Percent

1 obese 1) Yes 147 60.2

2) No 97 39.8

Total 244 100

2 overweight 1) Yes 147 54.6

2) No 122 45.4

Total 269 100

3 normal 1) Yes 614 53.4

2) No 536 46.6

Total 1150 100

4 underweight 1) Yes 15 62.5

2) No 9 37.5

Total 24 100

Total 1) Yes 923 54.7

2) No 764 45.3

Total 1687 100

Frequency Missing = 37

Table of BMI_pct_rank by sm2

BMI_pct_rank

Sealant on

Molar Frequency

Row

Percent

1 obese 0) No 90 37.2

1) Yes 152 62.8

Total 242 100

2 overweight 0) No 95 35.7

1) Yes 171 64.3

Total 266 100

3 normal 0) No 405 35.2

1) Yes 746 64.8

Total 1151 100

4 underweight 0) No 10 41.7

1) Yes 14 58.3

Total 24 100

Total 0) No 600 35.7

1) Yes 1083 64.3

Total 1683 100.

Frequency Missing = 41

BMI by Sealant on Molar

Table of BMI_pct_rank by pct_fplgp

BMI_pct_rank pct_fplgp Frequency

Row

Percent

1 obese 1) 50%+ 85 34.7

2) <50% 160 65.3

Total 245 100

2 overweight 1) 50%+ 86 31.4

2) <50% 188 68.6

Total 274 100

3 normal 1) 50%+ 319 27.0

2) <50% 861 73.0

Total 1180 100

4 underweight 1) 50%+ 10 40.0

2) <50% 15 60.0

Total 25 100

Total 1) 50%+ 500 29.0

2) <50% 1224 71.0

Total 1724 100

BMI by F&RL>50% Multivariate Analysis
SAS Proc  SURVEYLOGISTIC

• Untreated Caries

– Analysis of Maximum Likelihood Estimates

– Odds Ratio Estimates

• Caries Experience

– Analysis of Maximum Likelihood Estimates

– Odds Ratio Estimates

Analysis of Maximum Likelihood Estimates

Parameter DF Estimate

Standard

Error

Wald

Chi-Square Pr > ChiSq

Intercept 1 -0.2017 1.2345 0.0267 0.8702

bmi_pct_rank2 1) Underweight 1 0.3733 0.2042 3.3426 0.0675

bmi_pct_rank2 3) Overweight 1 0.0428 0.1759 0.0593 0.8077

bmi_pct_rank2 4) Obese 1 -0.1302 0.4480 0.0845 0.7713

Sealant on 

molar

0) No 1 0.4805 0.0811 35.0705 <.0001

pct_fplgp 1) 50%+ 1 0.2108 0.1164 3.2792 0.0702

Age 1 -0.1242 0.1331 0.8708 0.3507

Gender 1 0.0577 0.1371 0.1770 0.6740

Race / Ethnicity 1) American Indian/ Alaskan Native 1 0.1997 0.3411 0.3425 0.5584

Race / Ethnicity 2) Asian/Pacific Islander 1 0.0584 0.2968 0.0387 0.8440

Race / Ethnicity 3) Black/ African American 1 0.2518 0.2446 1.0593 0.3034

Race / Ethnicity 7)Hispanic White 1 -0.4593 0.2004 5.2501 0.0219

region 1) Non MSA (Non-Metro) 1 0.2259 0.1228 3.3833 0.0659

Multivariate Analysis: Untreated Caries

Odds Ratio Estimates

Effect

Point 

Estimate

95% Wald

Confidence Limits

bmi_pct_rank2 1) Underweight vs Z2) Normal 1.933 1.108 3.375

bmi_pct_rank2 3) Overweight  vs Z2) Normal 1.389 0.946 2.040

bmi_pct_rank2 4) Obese       vs Z2) Normal 1.169 0.341 4.005

sm2           0) No vs 1) Yes 2.614 1.902 3.594

pct_fplgp     1) 50%+ vs 2) <50% 1.524 0.966 2.406

Age 0.883 0.680 1.147

Gender 1.059 0.810 1.386

race     1) American Indian/ Alaskan Native vs Z5) Non-Hispanic White 1.284 0.544 3.032

race     2) Asian/Pacific Islander          vs Z5) Non-Hispanic White 1.115 0.545 2.280

race     3) Black/ African American         vs Z5) Non-Hispanic White 1.353 0.768 2.383

race    7)Hispanic White                   vs Z5) Non-Hispanic White 0.664 0.420 1.052

region        1) Non MSA (Non-Metro) vs 2) MSA (Metro) 1.571 0.971 2.543

Multivariate Analysis: Untreated Caries



Analysis of Maximum Likelihood Estimates

Parameter DF Estimate

Standard

Error

Wald

Chi-Square Pr > ChiSq

Intercept 1 0.8673 1.1081 0.6127 0.4338

bmi_pct_rank2 1) Underweight 1 0.0499 0.1621 0.0946 0.7584

bmi_pct_rank2 3) Overweight 1 -0.1531 0.1422 1.1594 0.2816

bmi_pct_rank2 4) Obese 1 0.2200 0.3214 0.4686 0.4936

sm2 0) No 1 0.0754 0.0530 2.0233 0.1549

pct_fplgp 1) 50%+ 1 0.2989 0.0797 14.0773 0.0002

Age 1 -0.0330 0.1234 0.0716 0.7890

Gender 1 0.0780 0.1167 0.4477 0.5034

race_miss 1) American Indian/ Alaskan Native 1 1.1804 0.3316 12.6759 0.0004

race_miss 2) Asian/Pacific Islander 1 0.2091 0.2511 0.6929 0.4052

race_miss 3) Black/ African American 1 -1.0530 0.2181 23.3105 <.0001

race_miss 7)Hispanic White 1 -0.1265 0.2307 0.3004 0.5836

region 1) Non MSA (Non-Metro) 1 -0.0300 0.0644 0.2168 0.6415

Multivariate Analysis: Caries Experience

Multivariate Analysis: Caries Experience

Odds Ratio Estimates

Effect

Point 

Estimate

95% Wald

Confidence Limits

bmi_pct_rank2 1) Underweight vs Z2) Normal 1.181 0.801 1.742

bmi_pct_rank2 3) Overweight  vs Z2) Normal 0.964 0.688 1.352

bmi_pct_rank2 4) Obese       vs Z2) Normal 1.400 0.607 3.233

sm2           0) No vs 1) Yes 1.163 0.945 1.431

pct_fplgp     1) 50%+ vs 2) <50% 1.818 1.330 2.485

Age 0.968 0.760 1.232

Gender 1.081 0.860 1.359

race_miss     1) American Indian/ Alaskan Native vs Z5) Non-Hispanic White 4.017 1.835 8.795

race_miss     2) Asian/Pacific Islander          vs Z5) Non-Hispanic White 1.521 0.810 2.856

race_miss     3) Black/ African American         vs Z5) Non-Hispanic White 0.430 0.246 0.752

race_miss     7)Hispanic White                   vs Z5) Non-Hispanic White 1.087 0.700 1.689

region        1) Non MSA (Non-Metro) vs 2) MSA (Metro) 0.942 0.732 1.212

Conclusion 1

Relationship between BMI & Caries is complex

Conclusion 2

Conducting BMI with BSS is feasible

2011



??Conclusions?? Contact Info

Jon Roesler

jon.roesler@state.mn.us

651-201-5487


