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Prevalence of  Chronic Disease
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Mortality Affected by Oral Health

A n n lia  P ag an in i-H ill, S tu art C . W h ite , K ath ryn  A . A tch iso n , "D e n ta l H e a lth  B e h av io rs, D e n tit io n , an d  M o rta lity  in  th e  E ld e rly : T h e  Le isu re  W o rld  C o h o rt S tu d y", Jo u rn a l o f A g in g  R esea rch , vo l. 2 0 1 1 , A rtic le  
ID 1 5 6 0 6 1 , 1 0 p ag e s, 2 0 1 1 . h ttp s://d o i.o rg /1 0 .4 0 6 1 /2 0 1 1 /1 5 6 0 6 1

Nine-year study Journal 
of Aging Research 
5611 older adults

People who never 
flossed 30% higher 

death rate

Never brushing at night 
increases mortality risk 

by 25%

People who didn’t visit 
dentist in previous year 
50% higher mortality 

rate than those who go 
2x/year
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Prevalence of  Gingivitis
93.9% of  

adults 
18-90 years 

of  age

A m  J D e n t. 2 0 1 0  Fe b ;2 3 (1 ):9 -1 3 .P re va le n ce  an d  se ve rity  o f g in g iv itis  in  A m e rican  ad u lts .
L i Y 1, L e e  S , H u jo e l P , S u  M , Z h an g  W , K im  J, Z h an g  Y P , D e V iz io  W .
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Prevalence of  Periodontitis
The AD 

Estimates 
45.2% adults 

30-79 years of  
age

J D e n t R e s. 2 0 1 6  M ay;9 5 (5 ):5 1 5 -2 2 . d o i: 1 0 .1 1 7 7 /0 0 2 2 0 3 4 5 1 6 6 2 9 1 1 2 . Ep u b  2 0 1 6  Fe b  4 .P re d ictin g  P e rio d o n titis  a t S ta te  an d  L o ca l L e ve ls  in  th e  U n ite d  S ta te s. Eke  P I1, Z h an g  X 2, L u  H 2, W e i L 3, Th o rn to n -
Evan s G 4, G re e n lu n d  K J2, H o lt JB 2, C ro ft JB 2.
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The Links
Association: 

At increased risk for systemic 
disease but PD does not cause 

the systemic disease

AD

Causal Relationship: 

PD caused or initiated the 
systemic disease

CVD

Bi-directional Relationship: 
PD contributes to the systemic 
condition and the systemic 

disease contributes to the 
periodontal disease

DM

Winning L, Linden GJ. Periodontitis and Systemic Disease: Association or Causality?. Curr Oral Health Rep. 2017;4(1):1–7. doi:10.1007/s40496-017-0121-7
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Inflammation
Acute: body’s natural defense triggered in response 

to toxins, injury or invasion by pathogens. Pro-
inflammatory cells signal white blood cells to clear 
infection and damaged tissues. Anti-inflammatory 

cells signal healing process to begin.

Chronic: Immune system stuck in “on” position. 
White blood cells are signaled, and a continued 

avalanche of  cells being released without ever being 
“turned off.”

Pahwa R, Jialal I. Chronic Inflammation. [Updated 2019 Jun 4]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2019 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK493173/
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Inflammation in Chronic Disease
Alzheimer’s Disease
Huntington’s Chorea

Dementia
Parkinson’s 

Neurodevelopment 
Disorders

Neurological Disorders

Sexual Health and 
Pregnancy  Complications

Chronic Pain Disorders
Fibromyalgia, Neuropathy

Neurodegenerative 
Disease

Stroke, Heart Attack
Atherosclerosis

Cardiomyopathy, Bacterial 
Endocarditis

Cardiovascular Disease Irritable Bowel Disease, 
Osteoporosis

COPD, Pneumonia, 
Pulmonary Embolism,

Pancreatitis, Kidney Disease
Psoriasis, Peptic Ulcer,
Rheumatoid Arthritis

Chronic Inflammatory 
Disorders

Chronic 
Inflammation

Cardiovascular Disease, Sepsis
Neuropathy, Nephropathy, 

Macular Degeneration

Diabetic Complications

Impotence, Infertility, Pre-
term, Low-weight

Pre-eclampsia, Stillbirth

Lung, kidney, gastric, colon, 
colorectal, pancreatic, 

lymphoma, breast, prostate, 
oral

Cancer

Clinical Depression
Bipolar Disorder

Mental Heath Disorders
Fatty Liver Disease
Obesity, Diabetes

Metabolic Syndrome
Chronic Fatigue Syndrome

Metabolic Disorders

https://medicalxpress.com/news/2017-12-inflammation-disease.html
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Old research focused 
on DNA analysis, 
which reveals the 
identity of  the 

bacteria 

New research focused 
on analysis of  bacterial 

mRNA, which 
identifies metabolic 

activity

Polymicrobial Synergy and Dysbiosis

Shaikh HFM, Patil SH, Pangam TS, Rathod KV. Polymicrobial synergy and dysbiosis: An overview. J Indian Soc Periodontol. 2018;22(2):101–106. doi:10.4103/jisp.jisp_385_17
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Stages of  Biofilm Formation
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Why non-surgical periodontal therapy 
alone is not enough to fully heal patients

In conventional methods of 
plaque biofilm debridement, 
periodontal pockets will still 

contain residual biofilm, which 
consists of harmful pathogens, 
dead tissue, and a combination 

of blood and inflammatory cells.

There is strong evidence that 
molecular components of this 

bioburden remain despite 
rigorous standard prophylaxis 

using high-speed ultrasonic 
scalers and antibiotics.

These remaining residual biofilm 
components continue to trigger 
the host’s immune response and 

perpetuate the underlying 
disease.

Copyright Kathryn Gilliam, BA, BRDH, MAAOSH, HIAOMT 2023
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Periodontal Pathogens Causal 
for Atherosclerosis
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Periodontal Disease and 
Cardiovascular Disease

High-risk periodontal pathogens contribute to the pathogenesis of atherosclerosis. Bale BF, Doneen AL, Vigerust DJ. https://pmj.bmj.com/content/93/1098/215

Pg and high risk 
perio pathogens 
proven to CAUSE 
atherosclerosis

People with oral 
inflammation 50% 
increased risk for 

Heart attack

People with oral 
inflammation  50% 
increased risk for 

stroke

Pg increases risk 
twice as much as 

smoking

Non-surgical 
periodontal therapy 
shown to decrease 

risk of CVD

Copyright Kathryn Gilliam, BA, BRDH, MAAOSH, HIAOMT 2023
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Staggering statistics

People with periodontal disease are 
twice as likely to DIE from heart disease 

and three times as likely to DIE from stroke 
as those with healthy gums

Dhadse P, Gattani D, Mishra R. The link between periodontal disease and cardiovascular disease: How far we have come in last two 
decades ?. J Indian Soc Periodontol. 2010;14(3):148–154. doi:10.4103/0972-124X.75908
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Periodontal Treatment Saves Lives

Desvarieux M, Demmer RT, Rundek T, et al. Periodontal microbiota and carotid intima-media thickness: the Oral Infections and Vascular Disease Epidemiology Study (INVEST). Circulation. 2005;111(5):576–582. doi:10.1161/01.CIR.0000154582.37101.15

“Improvement in 
periodontal status 

associated with diminished 
disease progression” 
INVEST Study 2013

Non-surgical periodontal 
therapy comparable to 30% 

drop in LDL cholesterol

Copyright Kathryn Gilliam, BA, BRDH, MAAOSH, HIAOMT 2023
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Periodontal Disease and Diabetes

B asco n e s-M artin e z  A , M ate san z-P e re z  P , E scrib an o -B e rm e jo  M , G o n zá le z-M o le s M A , B asco n e s-Ilu n d a in  J, M e u rm an  JH . P e rio d o n ta l d ise ase  an d  d iab e te s-
R e v ie w  o f th e  lite ratu re . M e d  O ra l P ato l O ra l C ir  B u ca l. 2 0 1 1  S e p  1 ;1 6  (6 ):e 7 2 2 -9 . 

h ttp ://w w w .m e d ic in ao ra l.co m /m e d o ra lfre e 0 1 /v1 6 i6 /m e d o ra lv1 6 i6 p 7 2 2 .p d f

People with 
diabetes are 

immunocompro-
mised and are 

more susceptible 
to periodontal 

disease

93% of  people 
with diabetes 

have periodontal 
disease

Uncontrolled 
diabetes elevates 
blood glucose

Periodontal 
destruction 

occurs earlier 
and progresses 

faster

Porphyromonas 
gingivalis

Treponema 
denticola

Tannerella 
forsythia

People with diabetes 
also at risk for 
Caries, Salivary 
dysfunction and 

Candidiasis

17

Periodontal Disease 
and Alzheimer’s Disease

Watts A, Crimmins EM, Gatz M. Inflammation as a potential mediator for the association between periodontal disease 
and Alzheimer's disease. Neuropsychiatr Dis Treat. 2008;4(5):865–876. doi:10.2147/ndt.s3610

Risk of Alzheimer’s 
disease increases 
with elevated oral 

and systemic 
inflammation

Periodontal disease 
linked to 6x 

increase in rate of 
cognitive decline in 

people with 
Alzheimer’s disease

Rates of PD higher 
in people with AD; 

less likely to engage 
in good oral hygiene

18



6/4/23

7

When cerebrospinal fluid of 
people with Alzheimer’s 

disease was studied, Pg was 
found in 96% of the samples

More than 60 species of oral 
bacteria are found in the 
blood, spinal fluid, and 
brains of Alzheimer’s 

patients, including Pg and 
Td

Neurospirochetosis

Periodontal Disease and Alzheimer’s Disease

Porphyromonas gingivalis in Alzheimer’s disease brains: Evidence for disease causation and treatment with small-molecule inhibitors. Dominy  S. et al. Science Advances 23 Jan 2019: Vol. 5, no. 1, eaau3333 DOI: 10.1126/sciadv.aau3333

19

Periodontal Disease and 
Pre-term, Low Birth Weight Babies

540,000+ premature 
births (<37 weeks) per 

year in US

50% of cases had “no 
known cause”

Gingivitis increases risk 
of pregnancy 

complications 2-7x

Pregnant women w/PD 
only 1 in 7 chance of 

healthy baby of normal 
weight

Wu M, Chen SW, Jiang SY. Relationship between gingival inflammation and pregnancy. Mediators Inflamm . 2015;2015:623427. doi:10.1155/2015/623427
Han YW, Fardini Y, Chen C, et al. Term stillbirth caused by oral Fusobacterium nucleatum. Obstet Gynecol. 2010;115(2 Pt 2):442–445. doi:10.1097/AOG.0b013e3181cb9955

20

Periodontal Disease and 
Male Reproductive Dysfunction

.S in g h  V P , N e tte m u  S K , N e tte m  S , H o sad u rg a  R , N ayak S U . O ra l H e a lth  an d  E re ctile  D ysfu n ctio n .
J  H u m  R ep ro d  Sci. 2 0 1 7 ;1 0 (3 ):1 6 2 -1 6 6 . d o i:1 0 .4 1 0 3 /jh rs.JH R S _ 8 7 _ 1 7

T sao , C W , e t a l. “E xp lo ratio n  o f th e  asso c iatio n  b e tw e e n  ch ro n ic  p e rio d o n ta l d ise ase  an d  e re ctile  d ysfu n ctio n  fro m  a  p o p u latio n -b ase d  v ie w  p o in t.”  A n d ro lo g ia . 2 0 1 5  Ju n ;4 7 (5 ):5 1 3 -8 . d o i: 1 0 .1 1 1 1 /an d .1 2 2 9 4 . E p u b  2 0 1 4  M ay 1 8 .
O g u z, F a ith , e t a l. “ Is  T h e re  a  R e latio n sh ip  B e tw e e n  C h ro n ic  P e rio d o n titis  an d  E re ctile  D ysfu n ctio n ?” T h e  Jo u rn a l o f S e xu a l M e d ic in e . 2 0 1 2 .

Elevated risk of low 
sperm count and 

concentration

Men with PD 3x 
more risk of 

erectile 
dysfunction

Men dx with ED 
80% more likely to 
have PD than men 

without ED

Improved oral 
health can improve 

erectile function

21
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Periodontal Disease and Cancer

Pg found in 61% of 
esophageal cancer

Pg increases risk of 
pancreatic cancer 

two-fold

Fn linked to 
colorectal cancer

Oral cancer risk 
increased with 

1.5mm attachment 
loss

Each mm of bone 
loss coincided with 

>5x increase in 
cancer risk

Pg and Fn both 
implicated in OSCC

M e ye r M S , Jo sh ip u ra  K , G io van n u cc i E , M ich au d  D S . A  re v ie w  o f th e  re latio n sh ip  b e tw e e n  to o th  lo ss, p e rio d o n ta l d ise ase , an d  can ce r. C a n cer C a u ses C o n tro l. 2 0 0 8 ;1 9 (9 ):8 9 5 – 9 0 7 . d o i:1 0 .1 0 0 7 /s1 0 5 5 2 -0 0 8 -9 1 6 3 -4
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Root Causes Dental Diseases

 Multi-factorial 
h ttp s://b a le d o n e e n .co m /b lo g /lan d m ark-b a le -d o n e e n -d isco ve ry-o ra l-b acte ria -can -cau se -h e art-d ise ase /

K au r G , G ro ve r V , B h askar N , K au r R K , Ja in  A . P e rio d o n ta l In fe cto g e n o m ics. In flam m  R e g e n . 2 0 1 8 ;3 8 :8 . P u b lish e d  2 0 1 8  M ay 7 . d o i:1 0 .1 1 8 6 /s4 1 2 3 2 -0 1 8 -0 0 6 5 -x

Pathogenic 
Microbes Saliva

pH Diet

Genetics

Smoking Alcohol

Stress Parafunctional 
Habits

Systemic 
Diseases

Copyright Kathryn Gilliam, BA, BRDH, MAAOSH, HIAOMT 2023
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Medical Model of  Dentistry

Integrated Medical-Dental Delivery Systems: Models in a Changing Environment and Their Implications for Dental Education Judith A. Jones, John J. Snyder, David S. Gesko and Michael J. Helgeson. Journal of Dental Education September 2017, 81 (9) eS21-
eS29; DOI: https://doi.org/10.21815/JDE.017.029

Use code: “Kathryn10” for 10% off 

first 10 kits sent in for processing

Copyright Kathryn Gilliam, BA, BRDH, MAAOSH, HIAOMT 2023
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https://baledoneen.com/blog/landmark-bale-doneen-discovery-oral-bacteria-can-cause-heart-disease/
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Medical Model of  Care: Bacterial DNA Testing

Integrated Medical-Dental Delivery Systems: Models in a Changing Environment and Their Implications for Dental Education Judith A. Jones, John J. Snyder, David S. Gesko and Michael J. Helgeson. Journal of Dental 
Education September 2017, 81 (9) eS21-eS29; DOI: https://doi.org/10.21815/JDE.017.029

Copyright Kathryn Gilliam, BA, BRDH, MAAOSH, HIAOMT 2023
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“…this systematic review shows 
that the levels of
red-complex bacteria in saliva 
were significantly lower than 
those in subgingival plaque in 
patients with periodontitis, in 
terms of the detection 
frequency and relative 
abundance. “

Jiang, Yaling & Song, Bingqing & Brandt, Bernd & Cheng, Lei & Zhou, Xuedong & 
Exterkate, Rob & Crielaard, Wim & Deng, Dong. (2021). Comparison of Red-
Complex Bacteria Between Saliva and Subgingival Plaque of Periodontitis 
Patients: A Systematic Review and Meta-Analysis. Frontiers in Cellular and 
Infection Microbiology. 11. 727732. 10.3389/fcimb.2021.727732. 

Copyright 2023 Kathryn Gilliam, BA, BRDH, MAAOSH, HIAOMT
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Laboratory Testing
HbA1c Blood Glucose Monitoring

Normal 5.4
Borderline 

Prediabetes 
5.5-5.6

Prediabetes 
5.7-6.4 Diabetes 6.5+

27
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Medical Model of  Care
Inflammatory Blood Markers

K a lb u rg i V , S ravya  L , W arad  S , V ijaya laxm i K , S e ja l P , H aze il D j. R o le  o f syste m ic  m arke rs in  p e rio d o n ta l d ise ase s: a  p o ssib le  in flam m ato ry  b u rd e n  an d  risk  facto r fo r card io vascu lar d ise ase s? . A n n  M ed  H ea lth  Sci R es . 2 0 1 4 ;4 (3 ):3 8 8 -3 9 2 . 
d o i:1 0 .4 1 0 3 /2 1 4 1 -9 2 4 8 .1 3 3 4 6 5

CBC 
Complete Blood 

Count

Fasting Glucose/ 
GGT

Vitamin D 25-
hydroxy

Vitamin B12
Folate B6

CAC-
Coronary 

Artery Calcium

TSH 
Thyroid Stimulating 

Hormone

Cholesterol/
triglycerides

BMI Urinalysis Ferritin/ iron

Hs-CRP
(chronic 

inflammation)
Fibrinogen Lp_PLA-2

MPO – 
myeloperoxidase

(chronic 
inflammation)

MACR – 
microalbumin ratio

Copyright Kathryn Gilliam, BA, BRDH, MAAOSH, HIAOMT 2023
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Periodontal Treatment 
Improves Systemic Health

D e svarie u x  M , D e m m e r R T , R u n d e k  T , e t a l. P e rio d o n ta l m icro b io ta  an d  caro tid  in tim a-m e d ia  th ickn e ss: th e  O ra l In fe ctio n s an d  V ascu lar D ise ase  
Ep id e m io lo g y S tu d y (IN V ES T ). C ircu la tio n . 2 0 0 5 ;1 1 1 (5 ):5 7 6 –5 8 2 . d o i:1 0 .1 1 6 1 /0 1 .C IR .0 0 0 0 1 5 4 5 8 2 .3 7 1 0 1 .1 5

B a le , B , D o n e e n , A , V ig aru st, D . H ig h -R isk  P e rio d o n ta l P ath o g e n s C o n trib u te  to  th e  P ath o g e n e sis  o f A th e ro sc le ro sis
P o stg rad m e d j2 0 1 6  

Bale Doneen Vigarust

Non-surgical 
periodontal therapy 
comparable to 30% 

drop in LDL 
cholesterol

Non-surgical 
periodontal therapy 
significant beneficial 

effect on CIMT

Reduction in arterial 
plaque

Primary preventive 
health measure for 

CVD

Copyright Kathryn Gilliam, BA, BRDH, MAAOSH, HIAOMT 2023
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Goals of  Non-surgical Periodontal Treatment

Complete debridement 
site by site

Followed by disease 
remission

To alter or eliminate 
microbial etiology and 

contributing factors

To halt the progression 
of disease

To restore a balanced 
oral microbiome

D risko  C H . N o n su rg ica l p e rio d o n ta l th e rap y. P e rio d o n to l 2 0 0 0 . 2 0 0 1 ;2 5  7 7 -8 8 . d o i:1 0 .1 0 3 4 /j.1 6 0 0 -0 7 5 7 .2 0 0 1 .2 2 2 5 0 1 0 6 .x . P M ID : 1 1 1 5 5 1 8 3 .
A m e rican  A cad e m y o f P e rio d o n to lo g y. P aram e te rs o f C are . J  P e rio d o n to l  2 0 0 0 ;7 1 : 8 4 7 -8 8 0

Copyright Kathryn Gilliam, BA, BRDH, MAAOSH, HIAOMT 2023
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Acute Wound vs. Chronic Wound

Acute wound: injury followed by immune system response 
that results in complete resolution and healing.

Chronic wound: fails to heal in reasonable time (3 months); 
has polymicrobial etiology and prolonged host 

degeneration with generalized loss of tissue function due to 
increased inflammatory mediators and biofilm 
characteristics, such as decreased oxygenation.

W h itn e y  JD . O ve rv ie w : acu te  an d  ch ro n ic  w o u n d s. N u rs C lin  N o rth  A m . 2 0 0 5  Ju n ;4 0 (2 ):1 9 1 -2 0 5 , v . d o i: 1 0 .1 0 1 6 /j.cn u r.2 0 0 4 .0 9 .0 0 2 . P M ID : 1 5 9 2 4 8 8 9 .
Chronic Wound Management of Periodontal Disease. Keller, Duane Clay. Oral Biology and Dentistry. Volume 6. Article 2. ISSN 2053-557.

Copyright Kathryn Gilliam, BA, BRDH, MAAOSH, HIAOMT 2023
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Wound care protocols in medicine

Repeated 
debridement of 

biofilm and dead 
tissue

Repeated application 
of topical antibiotic 

gel following 
debridement

Hyperbaric oxygen 
therapy increases 

concentration; 
stimulates blood 

vessel growth

Xylitol with anti-
adhesion properties 
to prevent biofilm 
from adhering to 

tissues

Lactoferrin, xylitol, 
arginine or other 

products to prevent 
bacteria from 

clumping together

Long-term therapy – 
3-12 months

R . W o lco tt, M D . D isru p tin g  th e  b io film  m atrix  im p ro ve s w o u n d  h e a lin g  o u tco m e s. Jo u rn a l o f W o u n d  C are , 2 4 (8 ) A u g u st 2 0 1 5
R e g u lar d e b rid e m e n t is  th e  m ain  to o l fo r m ain ta in in g  a  h e a lth y  w o u n d  b e d  . W o lco tt, R D  e t a l, h ttp s://w w w .ad van tag e w o u n d care .o rg /p d f/re g _ d e b .p d f

Copyright Kathryn Gilliam, BA, BRDH, MAAOSH, HIAOMT 2023
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Wound care protocols in periodontal therapy

Repeated debridement 
of biofilm and dead 

tissue

Repeated application 
of topical antibiotic or 

antimicrobial  gel or 
rinses following 

debridement

Xylitol with anti-
adhesion properties to 
prevent biofilm from 
adhering to tissues

Xylitol, arginine or 
other products to 

prevent bacteria from 
clumping together

Long-term therapy – 2-
6 weeks active therapy 

and 6-12 weeks 
supportive 

maintenance
Chronic Wound Management of Periodontal Disease. Keller, Duane Clay. Oral Biology and Dentistry. Volume 6. Article 2. ISSN 2053-557.

Copyright Kathryn Gilliam, BA, BRDH, MAAOSH, HIAOMT 2023

33

https://www.advantagewoundcare.org/pdf/reg_deb.pdf


6/4/23

12

Oral wellness practice

In-depth health 
history review

Screening of vital 
signs

Head and neck 
cancer screening 
with fluorescence

Airway and sleep 
evaluation

Comprehensive 
periodontal 
examination

Microscope 
evaluation

Occlusal and 
function evaluation

pH testing/ Caries 
risk assessment Oral biofilm testing Genetic Testing

Host modulation 
(smoking cessation 

& diabetes 
counseling)

Nutritional 
counseling, 

supplementation, 
probiotics

Repeated 
debridement 

(ultrasonic , air 
polishing, laser)

Topical antibiotics 
or antimicrobials/ 
limited systemic 

antibiotics

Inflammation 
testing (HbA1c, Hs-

CRP, Lp-PLA2, 
MPO)

Copyright Kathryn Gilliam, BA, BRDH, MAAOSH, HIAOMT 2023

34


