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Obesity is widely recognized as a state of low grade
inflammation
Biological Pathways Linking White adipose tissue (fat cells)

Obesity and Periodontal Disease Continuously upregulate a ‘cocktail’ of
inflammatory factors

2-3 fold increase in systemic concentrations of
cytokines (potent inducers of inflammation)
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These inflammatory mediators also contribute to
destructive periodontal disease

This fuels risk for many diseases:

Ry e ET e T — Effect of Obesity on the Periodontium

Type 2 diabetes Sleep apnea
Hypertension Pulmonary dysfunction —————
Dyslipidemia Certain types of 3 s
Coronary heart cancer (colon,
disease endometrial, post-
Stroke menopausal breast,
Gallbladder disease and kidney)
Liver disease Reproductive
Osteoarthritis abnormalities

Hein C, Batista E. Obesity and cumulative inflammatory
burden: a valuable risk assessment parameter in caring for
dental patients. J Evidence Based Dent 2015

First Report on Relationship
between Obesity &
Periodontal Disease

Obesity

Insulin Resistance 1977; Perlstein & Bissada

Purpose: evaluate the extent to which obesity and/or
hypertension modifies the response of rats'
periodontium to chronic gingival irritation
Ligature-induced periodontitis on 44 rats

Insulin Resistance Normal )
(glucose builds up i the blood Hypertensive
resul h blood glucose) Obese

Periodontal Disease Obese-hypertensive

Hyperinsulinemia Hyperlipidemia
Hyperglycemia (1CH, 1TG)

Type 2 Diabetes Heart Disease

FUNEp—_w Periodontal Disease Increased risk for
Chafie, BW, ot o Periodontl 2010

life threatening diseases
Kim, EJ, et al. J Periodontol 2011 Influence of obesity and hypertension on the severity of
Saxiin, T, ot al. J Clin Periodontol 2011 periodontiis in rat. Oral Surg Oral Med Oral Pathol
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Findings

Alveolar bone resorption > in obese rats compared
with non-obese rats

Under healthy oral conditions, obesity per se, did not
promote pathologic periodontal alternations

In response to bacterial plaque accumulation,
periodontal inflammation and destruction were more
severe in obese rats

In obese and hypertensive rats, plaque accumulation
caused even more pronounced periodontal
destruction than in obese rats without hypertension

Influence of obesity and hypertension on the severity of
periodontis i rats. Oral Surg Oral Med Oral Pathol

There is a positive association &
biologically plausible role for
obesity in the development of
periodontal disease

Which comes first- obesity or
periodontal disease?

Based on obesity trends, we
should expect to see a higher
prevalence of periodontal disease
in clinical practice

Chaffee BW, Weston SJ. Association between chronic
periodontal disease and obesity: A systematic review
and meta-analysis. J Periodontol 2010; 81:1708 -1724.

Griffin, 2009
Subjects with rheumatoid arthritis, diabetes or
a liver condition were 2X as likely to have
urgent need for dental treatment as were
subjects who did not have these diseases
After controlling for common risk factors,
arthritis, cardiovascular disease, diabetes,
emphysema, hepatitis C virus, obesity and
stroke were still associated with dental
disease
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What did Perlstein and
Bissada’s findings suggest?

The amount of periodontal inflammation and
destruction in obese individuals may depend upon
bacterial challenge associated with plaque
accumulation

Authors conclusions: A combination of risk factors,
such as those defined by the Metabolic Syndrome,
may elicit the most severe periodontal effects

Influence of obesity and hypertension on the severity of
periodontits in rats. Oral Surg Oral Med Oral Pathol
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Obesity increases the risk for
periodontal disease

Al-Zahrani MS, et al. J Periodontol 2003

Alabdulkarim M, et al. J Int Acad Periodontol 2005

Buhlin K, et al. Eur Heart ) 2003

Nishida N, et al. J Periodontol 2005

Nishimura F, et al. J Int Acad of Periodontol 2000

Perlstein MI, Bissada NF. Oral Surg Oral Med Oral Path 1977
Saito T, et al. J Periodontol Res 2005

Saito T, etal. J Dent Res 2001

Saito T, et al. NEJM 1998

Wood N, etal. J Clin Periodontol 2003

Chaffee BW, Weston 5. fsociation betweer],
chronic periodontal disea:
systematic review and mela-analysts. J PeroaoNo
J2010:81:1708 1724,

Forest Plot of Individual Results
Contributing to Meta-analysis
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Summary of Studies
Assigned Greatest Weight in
Meta-Analysis

Wang, 2009
After controlling for significant factors, type 2
diabetes was positively associated with the risk for
periodontal disease, with only waist circumference
as a statistically significant effect modifier
Bouchard, 2006
Patient profile for severe CAL also included body
mass index and white blood cell count

Morita, 2009
BMI, blood pressure, triglycerides, fasting blood
glucose, and HbA1c were significantly elevated in
patients with periodontal pockets of >4 mm
After adjusting for age, gender & smoking, there
was a gradient effect between presence of
periodontal pockets and the number of components
of MetS
OR of 1.8 for periodontal pockets when subjects
with 2 positive components
OR of 2.4 for periodontal pockets when subjects
had 3-4 positive components

Al-Zahrani, 2003
Significant association between measures of body
fat & periodontal disease among younger adults,
but not middle or older adults
Prevalence of periodontal disease among obese
individuals (BMI 2 30 kg/m?) aged 18-34 was 76%
higher than normal weight individuals in this age
group
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Adjusted odds ratios (OR) for having
periodontal disease:

0.21 for subjects with BMI <18.5 kg/m?

1.00 for subjects with BMI 25-29.9 kg/m?

1.76 for subjects with BMI 230 kg/m?
Young subjects with high WC had a 27%
higher risk for developing periodontal disease
Younger population subset may become
predisposed to chronic inflammatory
diseases at a much younger age than their
older cohorts

Al-Zahrani, 2003

Obesity is such a dominant factor, that it may nullify
the effect that periodontal treatment has on hsCRP
Correlation between severity of obesity and the
progression of periodontal disease

Each unit increase in BMI = increase of 5% in the
hazard of experiencing progression of alveolar bone
loss

1- centimeter increase in WC = 1-2% increase in the
hazard of experiencing progression of probing pocket
depth and clinical attachment loss

Offenbacher S, et al. J Periodontol 2009
Gorman A, et al. J Clin Periodontol 2012
Reeves AF, et al. Arch Pediatr Med 2006

The Role of Periodontal Infection in
Amplifying Cardiometabolic Risk (CMR)
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Susceptibility of Obese People
to Periodontal Disease

Individuals with a BMI = 30 may
have almost 9 times higher risk
of developing periodontal
disease than individuals with a
BMI < 20

A 5% increase in body fat
corresponds to a 30% increased
risk of periodontal disease
Periodontal disease is
exacerbated by metabolic
syndrome

Saito 2007
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With each 1% increment in baseline waist-height ratio
(WHtR) there was a 3% increase in the hazard of
experiencing periodontal disease progression events
(e.g., alveolar bone loss, probing pocket depth, clinical
attachment loss)

Subjects 17 -21, each 1-kg increase in weight was
associated with a 6% increase in risk of periodontal
disease

Each 1-cm increase in WC was associated with a 5%
increase in risk of periodontitis

Reeves AF, et al. Arch Pediatr Med 2006

Increased physical activity may
decrease risk for periodontal
disease

Visceral fat accumulation in upper
body is associated with
periodontal disease (also
increases risk for CVD, diabetes,

insulin resistance and increased “

liver fat)

“iy

Saito, et al. 2007; Noack, et al 2000; Cutler, et al. 2003;

Hyperlipidemia and
periodontal disease are
synergistic in nature;
modifiable risk factors

Total cholesterol, LDL
cholesterol, and triglycerides
appear to be significantly
higher in subjects with
periodontal disease

Saito, et al. 2007; Noack, et al 2000; Cutle, et al. 2003;
Losche, et al. 2000

Losche, et al. 2000
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Metabolic Syndrome (MetS)
(“Syndrome X”)

A leading cause of death
for obese people, people
with diabetes & other high
risk population subgroups
= 24% of adult Americans
have MetS

Genetic predisposition
underlies susceptibility

Copyrignt Casey bein 2813

Nishimura 2005
Khader 2008

Nibali 2007

“Third Report of the National Cholesterol Education Program Expert Panel on
Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults

(Adult Treatrment Panel Il) (ATP Il)
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Metabolic Syndrome &
Periodontal Disease

People with MetS have constant, low-grade
inflammation throughout the body
Periodontal disease is associated with MetS
independent of other risk factors

Periodontal disease may contribute to
development of MetS

Severity and extent of periodontal disease is
significantly higher among patients with MetS

Nishida N, et al. J Periodontol 2005
Saito T, et al. J Dent Res 2001
Nesbit, et al. 2010

compared to those without

Presence of periodontal pockets may be
associated with a positive conversion of MetS
components, suggesting that preventing
periodontal disease may prevent MetS
Periodontal disease should be considered as
part of the MetS

As a countermeasure against MetS, patients
should undergo periodontal check-up during
medical examinations

Acharya A, et al. Metab Syndr Relat Disord 2010
Moria, et al. 2010
Kushiyama, et al. 2009

Nesbit, et al. 2010

Nishimura, et al. 2000

Could there be a treatment
effect of periodontal therapy in
metabolic syndrome?

Periodontal therapy may

produce significant modulation
of hsCRP, total leukocytes,
serum triglycerides, HDL

May benefit individuals affected
with both Metabolic Syndrome
and advanced periodontal

disease

[Acharya A, Bhavsar N, Jadav B, et al. Cardioprotective
Effect of Periodontal Therapy in Metabolic Syndrome:
A Pilot Study in Indian Subjects. Metab Syndr Relat
Disord 2010 Jun 24. [Epub ahead if print]

Untreated periodontal
disease - often unrecognized
source of low-grade, chronic
systemic inflammation
Cumulative inflammatory
burden associated with
periodontal disease in an
obese person may predict
the onset or presence of
metabolic disorders

Hein C, Batista E. Obesity and cumulative inflammatory
burden: a valuable risk assessment parameter in caring for
dental patients. J Evidence Based Dent 2015

T cumulative inflammatory

burden = 7 risk for atheroma
formation, CVD, diabetes,
and other inflammatory
driven disease states
Potential to achieve:
Better patient outcomes
(both oral health and
metabolic control)
Better use of health care
resources
Lower overall healthcare
costs

The Contribution of Periodontal
Disease to the Cumulative
Inflammatory Burden

Diseases/Conditions with
Underlying Inflammation

Periodontal diseases
Atherosclerosis
Gastrointestinal conditions
(e.g., Crohn’s Disease,
inflammatory bowel
syndrome, chronic
gastritis)

Respiratory diseases
(asthma)

Poorly controlled diabetes
Osteoporosis; osteopenia

Rheumatoid arthritis
Lupus

Alzheimer’s disease
Cancer

Depression

Chronic infections (e.g.,
Hepatitis B&C; recurrent
sexually transmitted
diseases, HIV AIDS;
Tuberculosis)

Obesity

Multiple Sources of
Chronic Inflammation

Imbalance in the intake of
omega-6 & omega-3 fats
Diet high in red and
processed meats; refined
carbohydrate and other
processed foods; high
saturated fatty acids

2014; Kagalwata AF. ot al.J Pedial
1C Med 2075; Miler M. ot I Cur Vas
Ldoumal 2013; Cancel R, el a. 810G

Psychosocial stressors
Cigarette smoking
Lack of quality sleep
Environmental toxins
Food sensitivities
Infection

Individual sources of

inflammation add a 7' 3
layer of inflammation; 4
the more sources, the
greater the cumulative
inflammatory burden

A New Model of Risk
Assessment:
Cumulative Inflammatory Burden
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Inflammatory Priming

Compared to normal weight individuals, people
who are overweight or obese are ‘inflammatory
primed’

This creates greater risk for periodontal disease
and systemic sequalea (i.e., other inflammatory
driven disease states) known to be linked to
obesity

Hein C, Batista E. Obesity and cumulative inflammatory
burden: a valuabl risk assessment parameter in caring for
dental patients. J Evidence Based Dent 2015

By virtue of their overweight or obese status,
there are many individuals who present for
dental care who are ‘inflammatory primed’; these
are people who are already in an inflammatory
driven state

Hein C, Batista E. Obesity and cumulative inflammatory
burden: a valuable risk assessment parameter in caring for
dental patients. J Evidence Based Dent 2015
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Risk Stratification
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Hein C, Batista E. Obesity and cumulative infammatory
burden: a valuable risk assessment parameter in caring for
dental patients. J Evidence Based Dent 2015

How much will the additional systemic
inflammation from periodontal infection
contribute to the obese patient’'s cumulative
inflammatory burden?

These are people who also may be more
susceptible to other inflammatory driven
diseases.

Hein C, Batista E. Obesity and cumulative inflammatory
burden: a valuable risk assessment parameter in caring for
dental patients. J Evidence Based Dent 2015

Apple-Shaped Physique Denotes Visceral
Fat Distribution & Risk for MetS
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Hein C, Batista E. Obesity and cumulative inflammatory
burden: a valuable risk assessment parameler in caring for
dental patients. J Evidence Based Dent 2015

For example, periodontal disease in an obese
person may trigger complications in type 2
diabetes or negatively impact the clinical
outcome in cases of coronary heart disease in
people who do not have diabetes.

Hein C, Batista E. Obesity and cumulative inflammatory
burden: a valuable risk assessment parameter in caring for
dental patients. J Evidence Based Dent 2015
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Educating Patients About Obesity
and its Threat to Oral Health

Key Messages to Educate Patients
about Role of Obesity in Increasing
the Risk for Periodontal Disease

Obesity increases the risk for periodontal
disease; insulin resistance may play a role in
this relationship

Abdominal obesity, waist circumference > 40
inches in men; > 35 inches in women,
significantly increases risk of developing
diabetes

Abdominal obesity may also be considered a
risk factor for periodontal disease, especially in
younger individuals
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People with BMI of =30 may be almost 9 times
more likely to develop periodontal disease than
individuals with a BMI < 20

Increased body fat is linked to increased risk for
periodontal disease

To consider whether a patient might be at risk for
periodontal disease, ask him/her to take his/her own
measurements for central adiposity and calculate
his/her BMI

Download from www.caseyhein.com
under “Library of Free Resources”
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Barriers to Implementing
Obesity-related Interventions

Download from www.caseyhein.com
under “Library of Free Resources”

No coherent effort by schools and medical
societies

No correlation between caries and obesity

No clear guidelines

Do not know how to start the conversation
Cultural biases toward overweight

Fear of upsetting pediatricians, large source of
referrals

Being overweight themselves and thus not
being credible

Curran AE, et al. Dentists' Atttudes About Their Role in Addressing
Obesity in Patients: A national survey.. JADA 14111; 1307-1316

Perceived Major Barriers to Offering
Obesity-related Interventions Among
General Dentists & Pediatric Dentists

Fear of offending parent or patient

Fear of appearing judgmental of parent or
patient

Lack of trained personnel

Lack of patient acceptance of weight-loss advice
from a dentist

Curran AE, et al. Dentists' Atttudes About Their Role in Addressing
Obesity in Patients: A national survey. JADA 14111; 1307-1316

Could be seen by state dental board as
practicing medicine

Not enough time in daily schedule
Lack of knowledge about obesity

Little to no reimbursement for service
Lack of appropriate referral options
Lack of patient educational materials
Lack of interest in topic

Language barrier

Curran AE, et al. Dentists' Attitudes About Their Role in Addressing
Obesily in Patients: A national survey.. JADA 14111; 1307-1316
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Fear of contradicting advice that pediatricians may
have given to parents

Legal issues associated with a failure to achieve
weight-loss results

Conclusions: Models of intervention of obesity
within the scope of dental practice must be
developed

Clinical Implications: Educating dentists about
obesity and counseling may reduce barriers for
those interested in addressing obesity in their
practices

(Curran AE, et al. Dentists' Atlitudes About Their Role in Addressing
(Obesity in Patients: A national survey.. JADA 14111; 1307-1316
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Bi-lateral Point-of-care
Screening and Referral of
Patients at Risk for Obesity and
Periodontal Disease

Bi-Lateral Point of Care
Screening & Referral

Oral HCPs screen Non-dental HCPs

patients for screen patients for
obesity/overweight periodontal disease

and refer as and refer as

appropriate appropriate
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If statistics on the incidence of obesity are
superimposed onto to the patient base of the
average dental practice (general dentistry) this
equates to over 330 adult patients and 85 children or
adolescents in a single practice, who are obese

Hein C, Batista E. Obesity and cumulative infammatory
burden: a valuable risk assessment parameter in caring for
dental patients. J Evidence Based Dent 2015

HCPs from all disciplines must work together to
evaluate patients for the presence of chronic, low
grade inflammation, at the point of care

OHCPs are in a unique position to target obesity in
their patients, especially in children, adolescents and
teenagers

Hein C, Batista E. Obesity and cumulative infammatory
burden: a valuabl risk assessment parameter in caring for
dental patients. J Evidence Based Dent 2015

This goes both ways; OHCPs must move
beyond assessing a patient’s risk for periodontal
disease (or other oral health problems) in
isolation of assessing risk for inflammatory
driven comorbid diseases; and non-dental HCPs
(e.g., physicians and nurses) must consider that
the presence of periodontal disease may amplify
the cumulative inflammatory burden in a patient
who is obese or suffering from another
inflammatory driven disease state.

Hein C, Batista E. Obesity and cumulative inflammatory
burden: a valuable risk assessment parameter in caring for
dental patients. J Evidence Based Dent 2015

Health Professionals who Play
an Important Role in Weight
Loss & Management Programs

Nutritionists

Exercise physiologists
Physical education
instructors

Nurses

Psychologists
Physicians

Referrals for Weight Loss

Physicians specializing in weight loss
Registered dieticians
Reputable on-site programs
Weight Watchers

Meetings

Online
Reputable self directed programs

Diets with low glycemic index (South Beach)
Physical trainers
Government sponsored programs (online)
Other?
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55-year-old Caucasian woman

Height = 5’6"; weight = 195 Ibs; BMI = 31
Diagnosed with pre-diabetes 2 years ago
Last time she saw her physician was about 9
months ago at which time her blood pressure
was 145/95

Presents as serious, intense, worried about
her health

Current medications
Thyroxine (TX of hypothyroidism)
Hydrochlorothiazide (TX of hypertension)
Non-compliant to recommendations for life style
modifications
No dental care in over 5 years
Presents with Stage Ill; Grade B periodontitis
Missing teeth: 2, 14, 15, 19, 31
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Would you open a discussion about weight with
a patient like Ellen? Why or why not?

What words you would use to bring up the issue
of obesity?

What would be a practical way you could
intervene in Ellen’s obesity?

What is or could be your referral network for
weight management options in the care of
obese people?

CAanvricht Cacev Hain

Questions or Comments?
. casey@caseyhein.com

({;fh 240.707.6766

\ www.caseyhein.com

‘\‘)/\ www.oralhealthed.com
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