To study the racial differences
In the association between
poorly-controlled diabetes and
periodontitis in the U.S.

Special Thanks to:
Manjinder Kaur Dr. Catherine Hayes
DPH Resident Dr. Elizabeth Kaye

Email — drkaur@bu.edu Robert McDonough
Prof. Thayer Scott



mailto:drkaur@bu.edu

Introduction — Burden of the disease

DIABETES MELLITUS

PERIODONTITIS mm ’i ﬁ|

Healthy Gum Gingivitis Periodontitis

=Diabetes Mellitus (DM) is a heterogeneous group sAccording to the CDC, 47.2% of U.S adults aged 30

of disorders characterized by hyperglycemia and years and older have some form of periodontal
glucose intolerance. disease.

= More than 34 million Americans have diabetes, = Prevalence of periodontal (PDL) disease increases
accounting for almost 10% of the U.S. population (. with age.

= Approx. 2/3 of adults 65 years and older in the U.S.
have some form of periodontal disease ().




Introduction — Inter-relation of DM & PDL Disease

n Literature review
v Areview article exploring the results from observational studies

supports the consistent evidence of greater prevalence, severity,
extent, or progression of at least one manifestation of periodontal
disease in diabetics 13/17 reports reviewed (4).

v A cross-sectional study utilizing NHANES cycles 2009 to 2012
examination for adults older than 30 years demonstrated that
glycohemoglobin level is significantly associated with presence of
periodontitis (s).

v A study on Kiriri Indians from Northeast Brazil suggests high
prevalence of periodontitis in them, there is an association between
periodontitis and diabetes ().

v" Another study on Gullah African-Americans indicates that health
insurance status was associated with periodontal disease progression
among Gullah African-Americans with type 2 diabetes mellitus ().




Introduction — Gaps in the current literature

1. AIM

To examine the relationship between the
glycemic control and the severity of
periodontitis, not merely, presence or
absence of the disease in the U.S.
population.

2. AIM

To examine the racial differences in
the association between poorly-
controlled diabetes and periodontitis in
the U.S. population.




Methods & Procedures

DATA -0Our study analyzed data from the 2009-2014 NHANES (National Health and
Nutrition Examination Survey).

STUDY POPULATION -

a. The study sample consisted of 1,276 adults, aged 30 and older, with type-2
diabetes.

b. Race/Ethnicity (Mexican- American, other Hispanic, Non-Hispanic White, Non-
Hispanic Black, and Other including multi-racial).



Methods & Procedures

EXPOSURE VARIABLE -

U As per International Classification of Disease 10th revision,
Clinical Modlification (ICD 10 CM) code for diabetes (8),
participants were categorized based upon their serum HbA1c
as:

a. poorly controlled (HbA1C > 8%)
b.  well-controlled (HbA1C < 8%) .

Q Another indicator of diabetes severity was assessed by the
question “Has a doctor ever told you that diabetes has affected
your eyes or you had retinopathy?”

a. Yes

b. No

OUTCOME VARIABLE -
U Based on the AAB/CDC case aefinition propased for population-based
surveillance (2), our outcome vaniable periodontitis was categorized into -

- No disease/ Mild/ Moderate /Severe periodontitis

QO Forthepurpose of the studly we re-categorized the periodontal disease
variable into

-‘noneand mild" OR ‘moderate and severe’ periodontitis




Methods & Procedures

COVARIATES

l.  Age :30-39yrs.; 40-49 yrs.; 50-59 yrs.; 60-69 yrs., and 70 yrs. & older.

Il.  Gender: Male/ Female

lIl.  Education: less than high school education, high school /equivalent, or college graduate or above

IV. BMI: ‘underweight or normal’ (BMI <=24.99 kg/m?); ‘overweight’ (BMI >25 kg/m?to <=29.99 / kg m?),
and ‘obese’ (BMI>30 kg/m?)

V. Poverty level : low-income (<1.67), moderate-income (>=1.68 and<=3.33), and high-income (>=3.34)
VI. Alcohol intake : No drinks/week, 1-2 drinks/week, 3-7 drinks/week, and 8 or more drinks/week.

VII. Smoking status : ‘Non-smoker’, ‘Former-smoker’, ‘Current-smoker’



Methods & Procedures

DATA ANALYSIS -

J Statistical analyses using weighted survey procedures performed using the
statistical software SAS (Version 9.4).

1 A bivariate analysis using chi-square test done to determine the associations
between variables of interest and periodontal outcomes.

 Multivariable logistic regression models performed to examine the effects of poorly
controlled diabetes on the severity of periodontitis (none-mild or moderate-severe)
after adjusting for age, gender, poverty level and smoking status .

1 Results reported as odds ratio with 95% Cl, and p(< 0.05) was considered
statistically significant.



Table 1. Characteristics of Diabetics by Periodontal Disease Status (Weighted frequencies)

None- Mild Moderate- None-Mild Moderate-

Variable Categories e S o Variable Categories T S P-Value
Age 30-39 years 68.45% 31.54% 0.0003 * Body Mass Index  Normal or Underweight 38.64% 61.35% 0.014 *
40-49 years 55.38% 44.61% Overweight 40.73% 59.26%
50-59 years 47.76% 52.23% Obese 47.45% 52.54%
60-69 years 38.27% 52.23% Diabetics Poorly controlled Diabetic ~ 36.01% 63.98% 0.005 *
70+ years 35.03% 64.96% Well-controlled Diabetic 48.02% 51.97%
Gender Male 39.57% 60.42% 0.003 * Retinopathy Yes 44.50% 55.49% 0.9
Female 50.70% 49.29% No 45.13% 54.86%
Race/Ethnicity  Mexican-American 29.36% 70.63% <0.0001 *  Smoking Status Non- smoker 52.30% 47.69% <0.0001 *
Other Hispanic 43.31% 56.69% Former-smoker 39.61% 60.38%
Non-Hispanic White 51.07% 48.92% Current-smoker 31.58% 68.41%
Non-Hispanic Black 37.75% 62.24% Alcohol Intake No drinks/week 38.06% 61.93% 0.0003 *
Others including multi-racial ~ 32.00% 67.99% 1-2 drinks/week 51.68% 48.31%
Education Less than High School 29.69% 70.30% <0.0001 * 3-7 drinks/week 55.97% 44.03%
High School/Equivalent 47.35% 52.64% >8 drinks/week 27.30% 72.69%
College Graduate/Above 49.49% 50.50%
Poverty Level Low-income Level 3591% 64.08% 0.0004 *
Moderate-income Level 43.21% 56.78%
High-income Level 54.29% 45.70% * ?;Z:;an:tmmﬁm”y




Key Findings — Bivariate Analysis

1 Age, gender, race/ethnicity, education level, poverty level, BMI, diabetes, smoking status
and alcohol level were significantly associated with periodontal outcomes (p<0.05).

 Participants with moderate-severe periodontitis were older (70+years ), males, Mexican-
Americans , poorly controlled diabetics, and current smokers, heavy alcohol drinkers with less
than high school education and in the low-income category.

 Participants with retinopathy were less likely to have moderate-severe periodontitis, but
these results were not statistically significant with the p-value of 0.9.




Table 2. Multivariable Logistic Regression demonstrating predictors of moderate-severe periodontitis among

diabetics ( *

Variable

Age

Gender

Race/Ethnicity

Fducation

Poverty Level

- indicates statistically significant)
Odds Ratio(95% Cl)

Categories

30-39 years

40-49 years

50-59 years

60-69 years

70+ years

Female

Male

Non-Hispanic White
Mexican-American

Other Hispanic
Non-Hispanic Black

Others including multi-racial
College Graduate or Above
High School/ Equivalent
Less than High School

High-income Level

reference
1.52(0.63-3.69)
2.17(1.08-4.36) *
3.15(1.50-6.63) *
6.32(2.83-14.11) *
reference
1.95(1.29-2.93) *
reference
2.27(1.35-3.82) *
1.27(0.64-2.52)
1.64(0.96-2.80)
2.96(1.36-6.45) *
reference
0.84(0.53-1.33)
1.63 (0.72-3.71)

reference

P-Value

0.34

0.03

0.003

<0.0001

0.001

0.003

0.49

0.07

0.007

0.46

0.24

Variable

Body Mass Index

Diabetics

Retinopathy

Smoking Status

Alcohol Intake

Categories

Moderate-income Level
Low-income Level
Normal or underweight
Overweight

Obese

Well-controlled Diabetics
Poorly controlled diabetics
No

Yes

Non-smoker
Former-smoker
Current-smoker

No drinks/week
1-2drinks/week

3-7 drinks/week

>8 drinks/week

Odds Ratio(95%Cl)

1.30(0.75-2.230)
1.98(1.13-3.45) *
reference
1.07(0.66-1.75)
1.18(0.71-1.97)
reference
1.74(1.08-2.80) *
reference
1.04(0.63-1.72)
reference
2.19(1.26-3.80) *
2.31(1.34-4.00) *
reference
0.64(1.39-1.02) *
0.45(0.23-0.87)

1.26(0.57-2.79)

P-Value

0.34

0.02

0.76

0.50

0.02

0.88

0.006

0.003

0.06

0.01

0.56



Key Findings - Multivariable Regression Analysis

Odds of moderate-severe periodontitis was higher in

Odds of moderate-severe periodontitis in age group ;i
males and lower-income level group.

70+ years is 6.3 times the reference group (30-39 years).

Finding 3 Finding 3

Odds of moderate-severe periodontitis is higher in Odds of having moderate-severe periodontitis is

S K 2 times in Mexican- American &
MOKErS Current (OR, 2.19; CI1.26 -3.80) 3 times in Other races including VS Non- Hispanic White

Former smokers (OR, 2.31; Cl 1.34-4.00) V'S Non-Smoker diabetics.
diabetics




Table 4.Multivariable Logistic Regression Model demonstrating racial
stratified predictors of moderate-severe periodontitis among diabetics.

PERIODONTAL OUTCOME ODDS RATIO (95% Cl) P-VALUE

Mexican-American None-Mild periodontitis reference

Moderate-Severe periodontitis 2.37 (1.14-4.95)* 0.02
Other-Hispanic None- Mild periodontitis reference

Moderate-Severe periodontitis 3.57(1.09-11.69)* 0.04
Non-Hispanic White None-Mild periodontitis reference

Moderate-Severe periodontitis 1.64(0.89-3.04) 0.11
Non-Hispanic Black None- Mild periodontitis reference

Moderate-Severe periodontitis 2.38(1.23-4.60)* 0.01
Other including multi-racial None-Mild periodontitis reference

Moderate-Severe periodontitis 0.86(0.21-3.46) 0.83

*indicates statistically significant results



Key Findings - Multivariable Regression
Analysis Stratified by Race

“l 2 U
N’

Finding 1 Finding 2
Odds of moderate -severe Odds of moderate-severe periodontitis
. .- almost 2 times in poorly controlled
periodontitis

Mexican Americans 2.37( 95% CI 1.14-4.95),
Other Hispanics 3.57( 95% CI 1.09-11.69
Non-Hispanic blacks 2.38 (95% Cl 1.23-4.60)

VS
Non- Hispanic White 1.64(0.89-3.04)

Poorly controlled diabetics >
well-controlled diabetics.




Discussion & Conclusion

 Demographic factors such as age, sex, poverty level, smoking status, were significantly associated with odds of
moderate-severe periodont

itis in poorly controﬁed diabetics (o).

[ Disparities by race

»  0dds of moderate-severe periodontitis in Mex-Americans & Other Hispanics is 2 times as compared poorly
controlled Non-Hispanic Whites.

»  0dds of moderate-severe periodontitis in Non- Hispanic Blacks is 3.5 times than poorly-controlled Non-
Hispanic Whites.

Conclusion

This cross- sectional stuady sugﬁests that poorly controlled diabetes is
significantly associated with the severity of periodontitis, but this
association is not uniform across djfferent racial /ethnic groups in the U.S.



Strengths & Limitations

Strengths

(d NHANES is a nationally representative sample using objectively measured periodontal data
and thus is capable of providing accurate estimates of oral conditions for the U.S. population,
which increases the external validity of this study.

Limitations

M This study analyzed cross-sectional data, which limits the ability to establish causal
relationships between the variables examined.

1 Second, our study did not take into account medical conditions of the participants other than
DM.

o Conditions like kidney disease, liver disease, hemoglobinopathies, and pregnancy may
decrease glycohemoglobin levels.

o lron-deficiency anemia may increase glycohemoglobin levels.




Clinical Implications

v’ Indicates the need for public health action that includes diabetes prevention
and treatment programs targeting high-risk ethnic groups to improve the
periodontal status of these populations.

v’ Provides additional knowledge for policy makers to focus on addressing oral
health inequalities related to other existing medical conditions.



Acknowledgements

| would like to thank Dr. Elizabeth Kaye, Dr. Catherine Hayes, Prof. Thayer
Scott and Robert Edward McDonough for their continuous guidance and
support throughout this project.




10.

11.

12.
13.

14.

References

National Diabetes Statistics Report | Data & Statistics | Diabetes | CDC [Internet]. 2020 [cited 2020 Apr 29]. Available
from: https://www.cdc.gov/diabetes/data/statistics/statistics-report.html.

EkgllzliotiygeliA,z\c/)\/ei L, Thornton-Evans GO, Genco RJ. Prevalence of Periodontitis in Adults in the United States: 2009 and 2010. J Dent Res. 2012 Oct

Alves C, Andion J, Branddao M, Menezes R. [Pathogenic aspects of the periodontal disease associated to diabetes mellitus]. Arg Bras Endocrinol
Metabol. 2007 Oct;51(7):1050-7.

Taylor GW, Borgnakke WS. Periodontal disease: associations with diabetes, glycemic control and complications. Oral Diseases. 2008;14(3):191-203.
Garcia D, Tarima S, Okunseri C. Periodontitis and glycemic control in diabetes: NHANES 2009 to 2012. J Periodontol. 2015 Apr;86(4):499-506.

Figueiredo A, Soares S, Lopes H, dos Santos JN, Ramalho LMP, Cangussu MC, et al. Destructive periodontal disease in adult Indians from Northeast
Brazil: cross-sectional study of prevalence and risk indicators. J Clin Periodontol. 2013 Nov;40(11):1001-6.

Marlow NM, Slate EH, Bandyopadhyay D, Fernandes JK, Leite RS. Health insurance status is associated with periodontal disease progression among
Gullah African Americans with type-2 diabetes mellitus. J Public Health Dent. 2011;71(2):143-51.

lECéB%_/]E%_gl\Eﬂlg(/)fes [Internet]. TypE11-/E1 e 2 diabetes mellitus. [cited 2020Apr30]. Available from: https://www.icd10data.com/ICD10CM/Codes/EQO-

Eke PI, Thornton-Evans GO, Wei L, Borgnakke WS, Dye BA, Genco RJ. Periodontitis in US Adults: National Health and Nutrition Examination Survey
2009-2014. The Journal of the American Dental Association. 2018 Jul 1;149(7):576-588.€6.

FWIS%SR(% Flrolm victim blaming to upstream action: tackling the social determinants of oral health inequalities. Community Dent Oral Epidemiol. 2007
eb; -

Teeuw WJ, Gerdes VEA, Loos BG. Effect of periodontal treatment on glycemic control of diabetic patients: a systematic review and meta-analysis.
Diabetes Care. 2010 Feb;33(2):421-7.

Diagnosis and Classification of Diabetes Mellitus. Diabetes Care. 2011 Jan;34(Suppl 1):562—

Use of glycated haemoglobin (HbAlc) in the diagnosis of diabetes mellitus [Internet]. World Health Organization. World Health Organization; 2013
[cited 2020Apr30]. Available from: https://www.who.int/diabetes/publications/diaghosis diabetes2011/en/

Saudek CD, Derr RL, Kalyani RR. Assessing glycemia in diabetes using self-monitoring blood glucose and hemoglobin Alc. JAMA. 2006 Apr
12;295(14):1688-97.


https://www.cdc.gov/diabetes/data/statistics/statistics-report.html
https://www.who.int/diabetes/publications/diagnosis_diabetes2011/en/

	Slide Number 1
	Introduction – Burden of the disease
	Introduction – Inter-relation of DM & PDL Disease
	Slide Number 4
	Methods & Procedures
	Methods & Procedures
	Methods & Procedures
	Methods & Procedures
	Slide Number 9
	 Key Findings – Bivariate Analysis
	Slide Number 11
	Slide Number 12
	Table 4.Multivariable Logistic Regression Model demonstrating racial stratified predictors of moderate-severe periodontitis among diabetics.
	Slide Number 14
	Discussion & Conclusion
	Strengths & Limitations
	Clinical Implications
	Acknowledgements
	References

