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4. Rationale:  
Periodontal disease has two general subcategories: gingivitis and periodontitis. Gingivitis is an 
inflammatory condition that represents the more prevalent and milder form of the disease and is 
characterized by redness, swelling and bleeding of tissues. Generally, gingivitis does not result in 
destruction of the periodontal ligament or supportive bone. Gingival inflammatory conditions 
may be chronic or may present as acute episodes, either restricted to a small area of the mouth or 
generalized in the oral cavity. Periodontitis, on the other hand, is the more serious and 
destructive form of the disease. When a person is diagnosed with periodontitis, practitioners tend 
to treat periodontitis while overlooking the extent of gingivitis that might also be present in the 
oral cavity.  Consequently, there is an inflammatory burden associated with chronic, generalized 
gingivitis that has been largely ignored (except for toothpaste companies).  

Chronic gingivitis and local inflammatory mediators, such as IL-1b and PGE2, may be 
associated with increased levels of systemic inflammatory mediators, such as IL-6, C-reactive 
protein (CRP), and white blood counts (WBC), all known to be risk factors for cardiovascular 
disease (1,2). However, this local and systemic inflammatory connection has not been 
demonstrated in a large community database. In addition, no conclusive evaluation of this 
association across different races/ethnicities has been done. However, in order to develop 
effective therapeutic regimens and preventive controls, particularly in view of the association 
between peridontitis/gingivitis and CVD in a given population, we must determine 1) whether 
local inflammation increases the levels of systemic inflammatory mediators and, once such 
association is established 2) whether it is different across different races/ethnicities.  

 

5. Main Hypothesis/Study Questions: 
 
Does the presence of chronic gingivitis or the production of local inflammatory mediators, such as 
IL-1b and PGE2, increase the levels of systemic inflammatory mediators, such as IL-6, CRP, and 
white blood counts?  If so, is the association the same across races/ethnicities? 

 
Hypotheses:  
1) Chronic gingivitis or local inflammatory mediators, such as IL-1b and PGE2, are associated with 
increased levels of systemic inflammatory mediators, such as IL-6, CRP, or white blood counts. 

 
2) The association is different between non-Hispanic White and Black population.  

 
 
 
6. Design and analysis (study design, inclusion/exclusion, outcome and other variables of 
interest with specific reference to the time of their collection, summary of data analysis, and 
any anticipated methodologic limitations or challenges if present). 
 
Study design: Cross-sectional  
 
Inclusion criteria:  Have only healthy gingiva or gingivitis 



 
Exclusion criteria: - Edentulous 
         - Participants with contraindications on periodontal probing 
         - Participants with periodontal disease (any pocket depth > 3mm) 
         - Participants with chronic systemic inflammatory conditions 
         - Participants without information on race/ethnicity and without information on          
inflammatory mediators (GCF -IL-1b, GCF - PGE2, serum IL-6; CRP, and WBC) 
 
Dependent variables: Serum levels of IL-6, CRP or WBC (categorized as high/low)   
 
Independent variables:  
  1) Gingival status   
        Case definition: - Healthy gingiva: having pocket depth (PD) ≤ 3mm and a total number of  
         tooth sites with bleeding on probing (BOP) <10%  

- Gingivitis: having PD ≤ 3mm and a total number of tooth sites with BOP ≥ 
10%  

2) Local inflammatory mediators: GCF level of IL-1b; GCF level of PGE2 
 
 
Covariates: age; gender; race/ethnicity; diabetes status; educational levels; plaque index scores; tooth 
loss, hypertension; BMI; waist-hip ratio; triglycerides, total cholesterol, HDL-C, and LDL-C  
Data analysis:  - Descriptive characteristics of the study population  

- Bivariate analysis of the association between gingivitis status/GCF- IL-1b or GCF-
PGE2 and high/low (median as cutoff point) levels of serum IL-6, CRP or WBC 

    -Bivariate analysis of the association between gingivitis/GCF- IL-1b or GCF- PGE2
     and serum IL-6, CRP or WBC by race/ethnicity   

- Study of potential correlations between all variables; potential interaction 
between gingivitis /IL-1b/PGE2 and race/ethnicity on the association with serum 
IL-6, CRP or WBC; potential interaction between relevant variables (age, gender) 
and the independent variables     

- Multivariate analysis of the association between gingivitis/GCF-IL-1b/GCF-PGE2 
and systemic levels (high/low) of serum IL-6, CRP or WBC, using logistic 
regression with effect modification terms (may need separate models by 
race/ethnicity if there is an interaction) 

 
Limitation: cross-sectional study with temporal sequence issue. No causal inference  
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The most related manuscript proposal in ARIC is our previous study (OM Andriankaja et al.) with 
manuscript # 1303. Previous published articles using the ARIC data have looked at the association 
between periodontal disease and various outcomes (3, 4), while our work is only restricted to 
participants with biofilm-gingival interface (BGI) gingivitis and various outcomes. Our previous 
proposal assessed the potential association between local or systemic inflammatory mediators and 
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proposal examines the potential association between BGI-gingivitis or local inflammatory mediators 
and increased levels of systemic inflammatory mediators.    
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