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The Bale/Doneen Difference
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We have a choice…

Prevention – The Bale/Doneen Method

OR

Retail Therapy – Shopping for new shirts…
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Heart-Shocking ‘Shirt’ 
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Sandya Subramanian, et. al. Department of Biomedical Engineering: 

Center for Bioengineering Innovation and Design: 

Whiting School of Engineering: http://engineering.jhu.edu

Johns Hopkins School of Medicine: 

http://www.hopkinsmedicine.org/som/Reference
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Bale/Doneen Method is Effective in Generating a 

Positive Effect on the Atherosclerotic Disease 

Process

Retrospective analysis 576 pts; treated in prevention 

clinic 2000-2008; mean age 55.5 yrs; 39% female.

Latent growth-curve analysis was used in modeling 

changes in outcome measures.
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Bale/Doneen Method is Effective in Generating a 

Positive Effect on the Atherosclerotic Disease 

Process

Mean cIMT score decreased by 0.01mm/yr –

p<0.001

cIMT plaque burden score decreased by 0.17mm/yr-

p<0.001
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Bale/Doneen Method is Effective in Generating a 

Positive Effect on the Atherosclerotic Disease 

Process

Findings suggest that the Bale/Doneen Method is 

effective in generating a positive effect on the 

atherosclerotic disease process by achieving 

regression of disease in the carotid arteries.
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Bale/Doneen Method is Effective in Generating a 

Positive Effect on the Atherosclerotic Disease 

Process

The Bale/Doneen Method is a method of delivering

evidence- and outcome-based medical care using a system

anchored in the disease of atherosclerosis rather

than the standard practice of delivering preventative

care based solely on risk factors.
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2014 Diabetes Statistics
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National Diabetes Statistics Report, 2014
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Red Flags
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Atrial fibrillation
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Atrial fibrillation is associated with different levels of 

physical activity levels at different ages in men

Risk of developing AF in large cohort of Swedish men.  

Information about physical activity was obtained from 44,410 

AF-free men, aged 45-79 years (mean age 60) who had 

completed a self-administered questionnaire at baseline in 

1997.  

Reported retrospectively their time spent on leisure-time 

exercise and on walking or bicycling though out their lifetime 

at 15, 30 and 50 years of age and at baseline.  
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Atrial fibrillation is associated with different levels of 

physical activity levels at different ages in men

Participants reported their time spent walking or bicycling for 

everyday transportation purposes and leisure-time exercise 

(such as running, soccer, bicycling, swimming, floor ball, 

gymnastics, cross-country skiing, etc) at 15, 30, and 50 years.  

Definitions of exercise:

Low-intensity to moderate-intensity physical activity:

Walking/bicycling for transportation 

Leisure-time exercise:

moderate-intensity to high-intensity physical activity.  
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Atrial fibrillation is associated with different levels of 

physical activity levels at different ages in men

During f/u of 12 years 4568 cases of AF were diagnosed.  

Observed a RR of 1.19 (95% CI 1.05-1.36) of developing AF 

in men who at the age of 30 years had exercised for >5 

h/week compared with <1 h/week.   

Risk higher (RR 1.49, 95%%CI 1.14 to 1.95) among the men 

who exercised >5 h/week at age 30 and quit exercising later 

in life (<1 h/week at baseline).  
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Atrial fibrillation is associated with different levels of 

physical activity levels at different ages in men
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Increased risk of AF with a high level of leisure-time exercise at a 

younger ag is in agreement with the Physicians’ Health Study (showed a 

74% increased risk of AF associated with a high frequency of vigorous 

exercise (5-7 days/week) in men < 50 years of age).  

Why?  Definition of “leisure-time” activity at younger age is different than 

at older age.  

Data did NOT show that leisure-time exercise in older age (60 years) 

increased the risk of AF.  

No increase risk of AF with walking or bicycling at any age.   



(C
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Microcirculatory maker for 

prediction of renal end points
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Central Retinal Artery Occlusion (CRAO)



Microcirculatory Marker for the 

Prediction of Renal End Points
Retinal arteriolar narrowing reflects aging, CKD and HTN. 

Prospective Cohort Study in patients with CKD stage 2 to 4 –

164 men and women (60 + 13.8 years) underwent retinal 

photography and determination of albuminuria.

Cases of incident renal end points defined as 50% renal 

function loss and start of renal replacement therapy were 

identified.  

Over 1410 days – 25 patients with CKD had incident renal end 

points.  
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Narrow retinal arterioles for the 

Prediction of Renal End Points
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164 Stage 2-4 CKD patients from nephrology centers.  

Final Analysis – 141 patients with CKD – all patients had retinal vessels 

analyzed for retinal vessel diameter, BP and renal function assessed.  

Diabetes (n=45; 32%)

Glomerulonephritis (n=31; 22%)

Hypertension/renovascular disease (n=27; 19%)

Reflux nephropathy and other (n=9; 6%)

Polycystic kidney disease (n=8; 6%)

Cancer or unknown (n=21; 15%)

CKD Stage 2 = 30%

CKD Stage 3 = 45%

CKD Stage 4 = 25% 

Mean GFR of the group – 45 mL/min (16-88)



Narrow arterioles for the 

Prediction of Renal End Points
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Narrow Arterioles for the 

Prediction of Renal End Points
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Predictors of renal disease progression:

Narrow arterioles reflect a state of vascular remodeling

Albuminuria reflects microcirculatory damage 

After adjusting for age and eGFR, the combination of narrow 

retinal arterioles and albuminuria had the worst prognosis for 

renal failure.  

Retinal Arterioles is a quantitative measure in predicting renal 

progress in CKD stage 2 to 4.  



Narrow Arterioles for the 

Prediction of Renal End Points
To measure retinal vessel diameters from digitized 

photographs, a standardized protocol was adopted:

Two 30 degree color retinal photographs of the left eye and 2 

photographs of the right eye were taken at baseline.  

Images digitized using a high-resolution scanner with standard 

settings.  Using a computer program, the diameters of the 

arterioles were and venules in a specified zone surrounding the 

optic disc were measured.  Reproducibility was established.  

Term: central retinal arteriolar equivalent (CRAE)
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Narrow Arterioles for the 

Prediction of Renal End Points
Bale/Doneen Implications:

Patients in Stage 2-4 CKD with narrow retinal arterioles have 

increased risk for vascular endpoints.  

This provides another avenue for risk stratification and 

implications for aggressiveness of therapy to prevent disease 

progression.

Highest risk – narrow arterioles coupled with albuminuria. 

Protocol for retinal imaging is standardized and reproducible.   
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Paradoxical relationship of 

traditional risk factors and CACS
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Paradoxical Relationship of Traditional Risk 

Factors for CV Events and Coronary Calcification

 6,355 MESA pts.; mean age 62 yo; 53% women; 

12% DM; 13% smokers; followed 7.5 yrs.; 539 

CAD events; baseline CACS

 Risk factors: age, gender, syst. BP, TC, HDL-C, 

smoking, BMI and DM.

 Only measured at baseline and treatment effects 

could not be well accounted for.
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Paradoxical Relationship of Traditional Risk 

Factors for CV Events and Coronary Calcification

 All risk factors had a significant effect mediated through 

CAC.

 The continuous measure of CACS was modified by the 

traditional risk factors.

 The event risk associated with a 10% increase in the FRS 

score was greater when the CACS was low than when the 

CACS was high.
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Paradoxical Relationship of Traditional Risk 

Factors for CV Events and Coronary Calcification
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Paradoxical Relationship of Traditional Risk 

Factors for CV Events and Coronary Calcification

 Evidence suggests that the effects of any risk 

factor cannot be discounted because of the 

absence of subclinical disease.

 Calls into question the use of subclinical disease 

measures as intermediate or surrogate markers of 

disease risk attributed to the risk factors 

themselves.
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BDM Thoughts

 CACS of zero does not rule out subclinical CAD.

 There is not a paradox with these findings 

according to our method.

 A higher CACS can be a surrogate marker for 

‘stabilizing’ disease.

 It is inflammation which triggers ‘events’; ASVD is 

a prerequisite not a ‘trigger’.
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The majority of Coronary Plaque 

is uncalcified
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Picture – taken from: Rotterdam Coronary Artery Algorithm Evaluation Framework

Walsum, T., Niessen, W. Retrieved online June 10, 2014



The Majority of Coronary Plaque Volume is 

Un-calcified

 805 healthy adults with + famhx CAD;, mean age 51 ± 11 

yrs.; 56% female; 39% African American; screened for 

CAD by CT angiography; plaque volumes (mm3) were

quantified

 Prevalence of plaque was 58%-males; 36%-females

 Non-calcified plaque (NCP) accounted for most of the total 

plaque volume at all ages.
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The Majority of Coronary Plaque Volume is 

Un-calcified

 NCP in subjects <55yo accounted for >70% of 

plaque in males; >80% females

 Coronary calcification is a late manifestation of 

atherosclerosis. 
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The Majority of Coronary Plaque Volume is 

Un-calcified

 Earlier stages of atherogenesis are represented by 

noncalcified or mixed composition plaques. 

 These un-calcified plaques are particularly prone to plaque 

rupture, thrombosis, and acute CAD events.

 NCP volume was significantly associated with the 

presence of at least one stenosis >50% (p<0.0001), 

independent of all traditional risk factors.

Copyright Bale/Doneen Paradigm

Kral, B. G., et. al. (2014). Noncalcified Coronary Plaque Volumes in Healthy 

People with a Family History of Early-Onset Coronary Artery Disease. Circ

Cardiovasc Imaging. doi: 10.1161/CIRCIMAGING.113.000980



The Majority of Coronary Plaque Volume is 

Un-calcified

 CAC cannot detect the true extent of coronary 

artery plaque.

 The extent of subclinical NCP, a putative 

precursor for CAD events, may have important 

implications for primary prevention.
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The Majority of Coronary Plaque Volume is 

Un-calcified

 Females were twice as likely to have exclusively 

NCP compared to males, (16.8% vs 8.3%, p= 

0.01).

 Subjects with a strong sibling history (n=49) were 

3.0 times (95% CI 1.3–6.6) more likely to have any 

coronary plaque.
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FRS was a Poor Predictor of Who had 

Coronary Plaque
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FRS Women with 

plaque

Men with 

plaque

Low 30% 50%

Intermediate 50% 75%

In intermediate risk women and men, LAD plaque was 

present in 50% and 70%, respectively!!!!



FRS was a Poor Predictor of Who 

had Coronary Plaque

FRS failed to identify many patients with 

severe CAD-left main and/or 3-vessel disease

21% of females and 44% of males with this 

type of disease were intermediate FRS!
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The Majority of Coronary Plaque Volume is 

Un-calcified

Study suggests that judging whether or not to 

administer aggressive primary prevention on 

CACS algorithms or on FRS may obviate 

appropriate risk reduction interventions.
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Overall Prevalence of Coronary Plaque
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Vitamin D and Inflammation
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Vitamin D & Inflammatory Diseases
Discuss the potential mechanisms of 

vitamin D in regulating immune/inflammatory responses in:

Vitamin D signaling & immune/inflammation system

Vitamin D and inflammatory diseases

Atherosclerosis-related CVD

Asthma

Inflammatory bowel diseases

Chronic kidney disease

Liver inflammatory disease

Multiple sclerosis

Other inflammation/immune-related disorders
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Vitamin D & Inflammatory Diseases
Discuss the potential mechanisms of 

vitamin D in regulating immune/inflammatory responses in:

Vitamin D signaling & immune/inflammation system

Vitamin D and inflammatory diseases

Atherosclerosis-related CVD

Asthma

Inflammatory bowel diseases

Chronic kidney disease

Liver inflammatory disease

Multiple sclerosis

Other inflammation/immune-related disorders
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Primary mechanism through which vitamin D regulates 

macrophage-mediated innate immune response.  
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Primary mechanism through which vitamin D regulates 

dendritic cells (DCs) and T-lymphocyte function.  
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Primary mechanism through which vitamin D regulates 

Atherosclerotic Cardiovascular disease.  
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2014:7 69-87. 

Clinical studies indicate an inverse association between 

25(OH)D3 levels and CHD risk.  

Significant increase for all-cause mortality when serum 

25(OH)D3 concentration <30.

Low 25(OH)D3 15-30 vs >30 had higher risk of coronary 

artery stenosis.  

RCTs show intake of VitD associated with lower risk of CVD, 

due to improvement of vascular endothelial function and 

decrease in inflammation.  



Vitamin D status and CVD Risk 
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Primary mechanism through which vitamin D regulates 

Atherosclerotic Cardiovascular disease.  
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Yin, Kai. June 4 2014. Vitamin D and inflammation. Journal of Inflammation 

Research 2014:7 69-87. 

Mechanism of action – vitamin D can:

Protect against endothelial dysfunction by stimulating nitric 

oxide production and inhibiting oxidative stress.

Reduce levels of prostaglandins and suppress pro-inflammatory 

cytokine expression 

May alter macrophage function and gene expression (crucial in 

the formation of foam cells and vascular inflammation response)

In T2DM – inhibit foam cell formation and suppress macrophage 

cholesterol efflux.  



Vitamin D – Cause and Effect – root cause
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Primary mechanism through which vitamin D regulates 

Chronic Kidney Disease
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Yin, Kai. June 4 2014. Vitamin D and inflammation. Journal of Inflammation Research

2014:7 69-87. 

20-85% of CKD disease patients have Vitamin D 

deficiency. 

Chronic low-grade inflammation is a hallmark of CKD 

(important factor to progression of CKD and high 

cardiovascular mortality).  

Vit D deficient (<10 ng/mL) vs >30 ng/mL were 3.79 

(1.71-8.43) more likely to die from all-cause and 5.61 

for CV mortality – linking CKD, Vitamin D and CHD



Primary mechanism through which vitamin D regulates 

Chronic Kidney Disease
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Primary mechanism through which vitamin D regulates 

Liver Inflammatory Disease
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Yin, Kai. June 4 2014. Vitamin D and inflammation. Journal of Inflammation Research

2014:7 69-87. 

NAFLD – presence of hepatic steatosis without significant 

alcohol use or other known liver disease.

Recent studies – indicate: IR, metSynd, proinflammatory

cytokines in the development and progression of NAFLD.  

Inverse relationship with Vit D and IR and MetSynd.  

Vit D may be involved in NAFLD through its ability to 

modulate the immune/inflammation system.  



Vitamin D and inflammation

Copyright Bale/Doneen Paradigm

Yin, Kai. June 4 2014. Vitamin D and inflammation. Journal of Inflammation Research

2014:7 69-87. 

Conclusion and remaining question –

Vitamin D deficiency IS associated with several 

inflammatory diseases –

However, the question remains whether or not 

vitamin D deficiency contributes to the etiology of 

inflammatory disease OR if vitamin D deficiency is a 

manifestation of these diseases.  



Cardiac Markers and CKD
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Cardiac and Kidney Markers for CV Prediction in 

Individuals with Chronic Kidney Disease
8622 participants aged 52-75 years old in  ARIC Study –

cardiac troponin T 

NT-proBNP

Cystatin C

B2-macroglobulin

B-trace protein 

Compared for improvement in predicting incident CVD after 

stratifying by CKD status.  

Median f/u of 11.9 years – 1672 CVD events including MI, 

CVA and HF (336 cases in CKD).  
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Cardiac and Kidney Markers for CV Prediction in 

Individuals with Chronic Kidney Disease

Every marker was independently associated with incident 

CVD in participants with and without CKD.

HR were larger for cardiac markers than for kidney markers-

particularly in CKD: 

troponin T: OR 1.61, CI 1.43-1.81 

NT-pro-BNP: OR 1.50, CI 1.34-1.68

Kidney markers included: cystatin C, B2M, and B-trace 

protein.  Also – Troponin T and Nt-ProBNP higher than 

hsCRP
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Cardiac and Kidney Markers for CV Prediction in 

Individuals with Chronic Kidney Disease
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1. cTnT and NT-proBNP with CVD were independent of 

kidney function and even stronger in those with CKD than 

those without.

2. Prediction improvement for CVD by cTnT and NT-proBNP

was larger than previously/recently reported with TC, HDL 

and hsCRP for CHD prediction in meta-anlaysis.  

3. cTnT and NT-proBNP improved risk prediction 

independently of each other and gained more power if 

combined.  



Cardiac and Kidney Markers for CV Prediction in 

Individuals with Chronic Kidney Disease
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Matsushita, K, Sang, Y et al. May 15, 2014. Cardiac and kidney markers for CV 

Prediction In individuals with CKD. ATVB. DOI:10.1161/ATVBAHA.114.303465

4. Contribution to improved CVD prediction were largest for 

HF, followed by CHD and CVA.  

5. Confirmed prediction values of these cardiac markers in 

people without history of CVD

6 These markers outperformed nontraditional kidney markers, 

including cystatin C, for CVD prediction.  



ESTROGEN & INFLAMMATION
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Estrogen Effects on Vascular 

Inflammation are Age Dependent
Estradiol (E2) pretreatment of cells derived from young mice 

attenuated C-reactive protein (CRP)-induced expression of 

inflammatory mediators.  

Young (10 weeks) and aged (52 weeks) female mice were 

used as source for primary cultures of cells derived from 

young mice attenuated CRP induced expression of 

inflammatory mediators.  
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Estrogen Effects on Vascular Inflammation are Age 

Dependent -
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Carotid arteries harvested from 50-54 week old mice 



Estrogen Effects on Vascular Inflammation are Age Dependent 

Bone Marrow-derived macrophages (BMM)
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Estrogen Effects on Vascular Inflammation are Age 

Dependent – Vascular Smooth Muscle Cell (VSMC)
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Estrogen Effects on Vascular Inflammation are Age 

Dependent – Vascular Smooth Muscle Cell (VSMC)
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Conclusion: 

In animal models Estrogen (E2) attenuates 

inflammatory response to CRP in bone marrow 

macrophages and vascular smooth muscle cells 

in older models.

Bale/Doneen Take-Away: 

When utilizing hormone therapy – monitor 

inflammatory cascade/response for safety.  
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HERPES ZOSTER
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Herpes Zoster (HZ)Increases Risk of Stroke
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 31,140 subjects; 7,760 had HZ outbreak; within one yr. 31% greater 

risk of stroke and four times higher risk, if had HZ ophthalmicus*

 2,632 subjects; 658 had HZ outbreak; HZ had 4.52 – fold higher risk of 

stroke. #

 About 19% of zoster occurs between ages 50 and 59; consider it for 

those individuals too

 BDM- adults over age 50 with plaque or vascular inflammation –

consider vaccination

D. Gilden, J of Internal Med doi: 10.1111/j.1365-2796.2011.02359.x

*Kang JH, et. al. Stroke 2009;40:3443–8. 

#Lin H-C, et. al. Neurology 2010;74:792–7.



Quantification of risk factors for herpes 

zoster: population based case-control study

Purpose: Quantify the effects of possible risk 

factors for herpes zoster at different ages.  

144,959 adults diagnosed with zoster between 

2000-2011 – age/sex matched controls

Median age of case control – 62 years old
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Quantification study of Zoster
Increased risk of zoster: 99% confidence intervals

Leukemia*: OR 3.90. CI [3.21-4.74]

Myeloma*: OR 2.16. CI [1.84-2.53]

SLE: OR 1.72. CI [1.45-2.04]

Rheumatoid Arthritis: OR 1.46. CI [1.38-1.55]

Inflammatory Bowel Disease: OR 1.36. CI [1.26-1.46]

COPD: OR 1.32. CI [1.27-1.37]

T1DM (not T2DM): OR 1.27. CI [1.07-1.50]

Asthma: OR 1.21. CI [1.17-1.25]

Depression: OR 1.15. CI [1.10-1.20]

Chronic Kidney Disease: OR 1.14. CI [1.08-1.18]

*current vaccine contraindicated in these groups
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Quantification of risk factors for herpes zoster: 

population based case-control study
Increased risk was proportionally greater in younger age 

groups.  

Approximately 45% of zoster cases occurred in patients under 60 years 

and 65% in those under 70 years.  

Those at highest risk (immunocompromised) are contraindicated to get 

the vaccine – alternate strategies needed

People under agge 60 are at increased risk as well – below age for 

insurance coverage for the vaccine.  
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Influenza vaccination and CV risk 

in patients with recent TIA and 

stroke
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Influenza vaccination and CV risk 

in patients with recent TIA & CVA
OPTIC registry (n=3,625)and the AMISTAD study (n=618) 

and the PERFORM trial (n=19,120) – all included pts with 

recent CVA and TIA.  (total n= 23,363)

Influenza vaccination status was determined in 23,110 

patients.  

Primary outcome: composite of nonfatal myocardial infarction, 

nonfatal stroke, or vascular death up to 2 years.  

Secondary outcome: myocardial infarction and stroke 

separately
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Influenza vaccination and CV risk in 
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Influenza vaccination and CV risk in 

patients with recent TIA & CVA
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Influenza vaccination and CV risk in 

patients with recent TIA & CVA
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Bale/Doneen Discussion Points of this observational study  –

1. No information on lifestyle or socioeconomic status

2. Previously – ONTARGET and TRANSCENT (n=31,546) with history of 

vascular disease and 20% with TIA or CVA or DM showed a 31-48% 

reduction of major vascular events with the influenza vaccine 

3. In this study – cardioembolic stroke was an exclusion criteria in both the 

PERFORM and OPTIC registry – cannot exclude influenza vaccine benefit 

in that group.  

4. Majority taking antithrombotic therapies, antihypertensive therapies and 

lipid-lowering drugs and had regular follow-up visits – well controlled so 

question if vaccine would show additive benefit.  



Fatty Fish and dementia risk
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Fatty Fish reduces memory loss risk in 

non Apo E 4 carriers

Compare lean fish vs fatty fish (tuna or other fish) intake with 

dementia, Alzheimer disease (AD) and vascular dementia 

(VaD) in relation to Apo E 4 status in the cardiovascular 

health Cognition Study (CHCS).  Ave f/u 5.4 yrs, mean age 

64 years.  

Lean fish had no benefit but fatty fish more than twice per 

week was associated with a 28% reduction in risk of 

dementia and a 41% in AD compared to those who ate it only 

once per month.   
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Fatty Fish reduces memory loss risk in 

non Apo E 4 carriers
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High Dose Statins and DM Risk
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High Potency Statins Increase New Onset DM 

Risk Greater Than Lower Potency Statins

 136,966 recently hospitalized for CVD pts; ≥40 yo; 

new statin rx btw 1/97-4/11.

 Compared new-onset DM incidence in users of 

higher vs. lower potency statins.
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High Potency Statins Increase New Onset DM 

Risk Greater Than Lower Potency Statins

 High potency statin defined as: rosuvastatin

≥10mg, atorvastatin ≥20 mg, simvastatin ≥40 mg

 DM dx by hospitalization or diabetic medication
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High Potency Statins Increase New Onset DM 

Risk Greater Than Lower Potency Statins

 Propensity scores utilized an algorithm that 

prioritizes thousands of drug, diagnostic, 

procedure, and demographic variables according to 

their potential to cause bias in the estimate of an 

exposure-outcome association.

 After estimating propensity scores, patient with the 

smallest 5% and largest 5% propensity scores were 

trimmed from the analysis.
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High Potency Statins Increase New Onset DM 

Risk Greater Than Lower Potency Statins  

 First 2 years there was a significant increase risk 

of new onset diabetes with higher vs lower 

potency

RR-1.15 (95% CI-1.05 to 1.26)

 Highest risk was in the first 4 months 

RR- 1.26 (95% CI-1.07 to 1.47)
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High Potency Statins Increase New Onset DM 

Risk Greater Than Lower Potency Statins

Authors point out that in stable CAD patients there is 

no difference in serious adverse events or all cause 

mortality comparing high potency to lower potency 

statins.

There is a harmful association between statin potency 

and new diabetes which should be considered when 

starting statin rx in patient with known CVD.
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High Potency Statins Increase New Onset DM Risk
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BDM Thoughts – statins & DM
Higher potency statins do appear to slightly increase the risk 

of new-onset DM.  Lower potency statins are reasonable 

choices when initiating rx in CVD pts without significant 

inflammation.

Lower potency statins should be preferred in BDM defined 

‘primary’ prevention.  This is another issue with the current 

guidelines.

Higher incidence of new onset DM during the first four mos

indicates poor screening for IR during hospitalization; statin 

isn’t going to trigger DM that quickly.
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Statins and decreased risk of 

tooth loss
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Statins associated with less tooth loss

5 year population-based follow-up study of tooth loss 

comparing participants treated with statins (n=134) with those 

not on statins.  

Adjusted for age and sex.

Statins associated with reduced tooth loss during the follow-

up period 0.70, 95%CI [0.52-1.01], P=0.04  

Long term statin use may have beneficial effect of protecting 

against tooth loss.  
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Statins associated with less tooth loss

Limitations:

All statin use grouped together

Baseline statin use assessed and again a 5 years

BDM Conclusions:

-CRP was assessed – if >2 – risk was sign. higher for 

tooth loss by 22% 

-inflammatory cascade is a systemic issue

-statins are (by class) and excellent anti-inflammatory 

medication.

-tooth loss is often a manifestation of system ill health 

and periodontal health.  
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