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Obesity and periodontal disease
CHRISTINE SEEL RITCHIE

Definition and current prevalence
Classification
Obesity is an excess amount of body fat in proportion
to lean body mass, to the extent that health is impaired
(3). The most commonly used measure of body fat is
the body mass index, which is defined as a person’s
weight, in kilograms, divided by the square of his/her
height in meters. The World Health Organization and
the National Heart, Lung and Blood Institute (NHLBI)
define overweight as a body mass index of 25–29.9 and
obesity as a body mass index of ‡30 (50, 80). Childhood obesity is defined as a body mass index for age
and gender that is greater than the 95th percentile (6).
The full classification for overweight and obesity,
developed by the National Institutes of Health
through an expert panel that reviewed data from
approximately 394 studies, is shown in Table 1.
Waist circumference is also an important indicator
of visceral abdominal fat. Evidence suggests that
abdominal fat carries a higher health risk than peripheral fat, and that the visceral fat component has
the strongest correlation with increased risk. A highrisk waist circumference is considered to be ‡88 cm
for women and ‡102 cm for men (50).

Prevalence and trends
Over the period 1960–1980, the prevalence of overweight and obesity among adults, and of overweight
among children, was relatively constant. About 13%
of adults were obese and 5% of children were overweight. However, data from the National Health and
Nutrition Examination Survey III (1988–1991) showed
that obesity in adults and overweight in children had
markedly increased from the previous survey (38, 74).
Those trends continued such that approximately 31%
(59 million) of American adults now meet the criterion for obesity. More than 65% of the United
States adult population have a body mass index of
‡25 kg/m2; and 15.8% of children aged 6–11 years,
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and 16.1% of adolescents aged 12–19 years, are
overweight (49). Thus, in a relatively short time period, the prevalence of obesity among adults has
doubled, and the prevalence of overweight among
children and adolescents has tripled.
With the exception of sub-Saharan Africa, trends
internationally have mirrored those seen in the U.S.A.
The International Obesity Task Force estimates that
over 1 billion adults are overweight, including
312 million who are obese. Because Asians experience obesity-related disease complications at lower
body mass indices, new criteria for Asians delineate
overweight as a body mass index of ‡ 23. Using this
criteria, the number of adults globally who are overweight is closer to 1.7 billion (34).
Twin studies (71), and other longitudinal data (8,
19), clearly demonstrate a genetic component in
human obesity. However, recent increases in obesity
prevalence cannot be solely explained by changes in
the gene pool. Predisposition to obesity is probably
influenced by numerous susceptibility genes,
accounting for variations in energy needs, fuel utilization, metabolic characteristics, and taste preferences. Although influenced by genetic variability, the
three factors believed to contribute most to the
etiology of obesity are metabolic factors, diet, and
physical inactivity. Metabolic factors, such as resting
energy expenditure (the number of calories burned at
rest) and the thermic effect of food (energy expended
during digestion, transport, metabolism and storage
of food), vary among individuals but do not appear to
be a major component in explaining risk for developing obesity (68). Large portion sizes, high fat
intakes, and easy access to calorically sweetened
beverages, all play a role in the development of
obesity (25, 30). Longitudinal data suggests a particularly important role of reduced physical activity. In a
5-year prospective study of over 12,000 Finnish
adults, sedentary individuals were almost twice as
likely to experience substantial weight gain as physically active men and women (66). For children, decreased participation in organized sports, changes in
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Table 1. Classifications for body mass index (BMI)
Classification

BMI

Underweight

<18.5

Normal

18.5–24.9

Overweight

25.0–29.9

Obesity class I

30.0–34.9

Obesity class II

35.0–39.9

Obesity class III

40+

school physical education policies, parental rules
restricting activity as a result of safety and convenience, and environmental barriers to physical activity,
all contribute to decreased energy expenditure (15).

Obesity and inflammation
For many years, adipose tissue was considered as an
inert organ that stored triglycerides. It is now clear
that adipose tissue is a complex and metabolically
active endocrine organ that secretes numerous
immunomodulatory factors and plays a major role in
regulating metabolic and vascular biology. Adipose
cells, which include adipocytes, preadipocytes, and
macrophages, secrete more than 50 bioactive molecules, known collectively as adipokines. Some of
these adipokines act locally, whereas others are
released into the systemic circulation where they act
as signaling molecules to the liver, muscle, and
endothelium (73). Adipokines play a number of different roles, such as hormone-like proteins (e.g. leptin and adiponectin), classical cytokines (e.g. tumor
necrosis factor-a, interleukin-6), proteins involved in
vascular hemostasis (e.g. plasminogen activator
inhibitor-1, tissue factor), regulators of blood pressure (angiotensinogen), promoters of angiogenesis
(e.g. vascular endothelial growth factor), and acutephase respondents (e.g. C-reactive peptide).

Leptin
Leptin is secreted almost exclusively by adipocytes.
Leptin signals through the central nervous system
and peripheral pathways to suppress appetite and
increase energy expenditure. Leptin mimics some of
the actions of insulin by increasing glucose uptake in
muscle and adipose tissue and by lowering hepatic
glucose production (45). Most obese individuals have
elevated leptin levels that do not suppress appetite.

Many consider this leptin resistance to be one of the
features contributing to obesity’s pathology. In obese
patients with leptin resistance, leptin may elevate
blood pressure and contribute to atherosclerosis and
cardiovascular disease (12, 62).

Adiponectin
Adiponectin is produced primarily by adipocytes, but
surprisingly is decreased in obese subjects, especially
those with abdominal obesity. Clinical studies demonstrate inverse associations between adiponectin
and serum markers of inflammation (54). Adiponectin has anti-atherogenic properties and appears to
play a protective role in cardiomyopathy. Low levels
of adiponectin are associated with an increased risk
of coronary artery disease and other features of the
metabolic syndrome (39).

Tumor necrosis factor-a
Obesity-associated tumor necrosis factor-a is primarily secreted from macrophages accumulated in
abdominal (as opposed to peripheral) adipose tissue
(75). Although studies have not shown completely
consistent results, it is thought that increased circulating tumor necrosis factor-a from adipose tissue
contributes to poor health outcomes by increasing
insulin resistance and by inducing C-reactive peptide
production and general systemic inflammation (7). It
also facilitates monocyte recruitment into developing
atherosclerotic lesions (52, 63). Tumor necrosis
factor-a is a potent inhibitor of adiponectin, an
important anti-inflammatory adipokine (69).

Interleukin-6
Interleukin-6 is secreted by human adipose tissue and
is produced in greater amounts by deep abdominal (or
visceral) fat than by subcutaneous fat. It is a procoagulant cytokine and increases plasma concentrations of fibrinogen, plasminogen activator inhibitor-1,
and C-reactive peptide (65). Elevated levels of interleukin-6 are associated with increased risk of cardiovascular events in healthy men (64). Despite its
association with cardiovascular disease states, data
also demonstrate its roles in inducing lipolysis and
decreasing appetite and weight gain (7).

Plasminogen activator inhibitor-1
Plasminogen activator inhibitor-1 is a regulatory
protein of the coagulation cascade. It prevents the
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dissolution of clots by inhibiting extracellular matrix
degradation and fibrinolysis. Plasminogen activator
inhibitor-1 is produced both by adipocytes and stromal cells surrounding the adipocytes. The levels of
plasminogen activator inhibitor-1 are raised with increased accumulation of adipose tissue, especially in
the abdominal area (46). Plasminogen activator
inhibitor-1 is thought to contribute directly to obesity
complications, including the development of type 2
diabetes and coronary thrombi (14).

Angiotensinogen
Angiotensinogen is secreted from adipose tissue,
mostly from abdominal fat stores. Increased levels
are seen in obesity (9). Angiotensinogen has many
effects on blood vessels, including the well-known
vasoconstrictive effects and contribution to hypertension (18).

Vascular endothelial growth factor
Obesity is associated with increased levels of the
angiogenic factor, vascular endothelial growth factor,
which also plays a role in hypertension and atherogenesis (48). Although vascular endothelial growth
factor is necessary for vascular remodeling after angioplasty and for the development of collaterals in
diabetic peripheral vascular disease, vascular endothelial growth factor also contributes to the initial
development of atheromatous changes and postcatheterization restenosis (16).

C-reactive peptide
Elevated C-reactive peptide levels are associated both
with obesity and with increased risk of cardiovascular
disease. Elevated C-reactive peptide levels in obese
patients predict both the development of cardiovascular disease and the risk of progression to type 2
diabetes mellitus (58).

Health consequences
Mortality
In younger and middle-aged, but not older, women
and men, mortality risks appear to be directly related to body mass index (24). Although the mortality
risk associated with being overweight (a body mass
index of 24.9–30) is less clear, most studies consistently demonstrate increased mortality among
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young and middle-aged adults who are obese. In
Flegal’s study of National Health and Nutrition
Examination Survey data, relative to the normal
weight category (body mass index 18.5 to <25)
obesity was associated with 111,909 excess deaths in
the year 2000 (22).
In addition to mortality risk, obesity continues to
be a major risk factor for high blood pressure, cardiovascular disease, osteoarthritis, respiratory disorders, gall bladder disease, nonalcoholic fatty liver,
and type 2 diabetes. Obesity markedly increases the
years of life lost to illness and diminishes quality of
life, especially among younger age and lower socioeconomic level groups (23, 28).

Hypertension
Blood pressure is strongly correlated with body mass
index. In a study of 10,000 men and women between
20 and 60 years of age, body mass index was significantly associated with systolic and diastolic blood
pressure, independent of age, alcohol intake, and
tobacco use (17). Excess weight and adult weight gain
substantially increase the risk for developing hypertension. Each 1-kg increase in weight after age 18
years is associated with a 5% increase in risk for
hypertension (32). The increase in blood pressure is a
result, in part, of the release of angiotensinogen (a
precursor of angiotensin that increases blood pressure – see above under the heading ÔAngiotensinogenÕ) from adipocytes, an increase in blood volume
from increased body mass, and increased blood viscosity (related to the release of plasminogen activator
inhibitor-1 from adipocytes).
Diets that predispose individuals to weight gain
also increase blood pressure. Saturated fats induce a
rise in systolic and diastolic pressures, along with
high sugar intakes (2, 59). Reducing the energy density of foods by consuming more fruit and vegetables
(as shown by the Dietary Approaches to Stop
Hypertension trials) lowers blood pressure (2). Although body weight and diet are both related to
hypertension, it is difficult to distinguish whether the
effect of weight loss, or the effect of dietary changes
leading to weight loss, is more important in blood
pressure control (5).

Cardiovascular disease
Obesity remains an independent risk factor for cardiovascular disease (33). In a study of 33 cohort
studies, including 310,283 participants, baseline body
mass index was associated with increased risks of
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ischemic stroke, hemorrhagic stroke, and ischemic
heart disease. Each 2 kg/m2 lower body mass index
was associated with a 12% lower risk of ischemic
stroke, an 8% lower risk in hemorrhagic stroke, and
an 11% lower risk of ischemic heart disease (4).
About 14% of heart failure cases in women and 11%
in men are attributable to obesity (36). This is probably the result of a combination of factors, including
associated hypertension, diabetes, dyslipidemia,
diabetes, and accelerated atherosclerosis, all of which
increased with obesity.

Osteoarthritis
Obesity is associated with both knee and hip arthritis,
and with arthritis involving the carpometacarpal
joints of the hand. Recent studies have proved that
being overweight antedates the development of
the knee osteoarthritis and increases the risk of
radiographic progression (40). In people who are
overweight, weight loss can reduce the risk of osteoarthritis. In the Framingham study, women who lost
an average of 5 kg decreased their risk of knee
osteoarthritis by 50% (20). An increased body mass
index is also associated with an increased risk of hip
replacement owing to osteoarthritis (35).

Respiratory disorders
Visceral fat accumulation results in restrictive respiratory function with reduced forced vital capacity and
expiratory reserve volume (11). Obesity is the major
reversible risk factor for obstructive sleep apnea
syndrome. The prevalence rises from 2% to 4% in the
general population to a prevalence of at least 40%
in morbidly obese patients (60). Orofacial findings,
typical of obstructive sleep apnea syndrome, include a
retrognathic mandible, narrow palate, large neck
circumference, long soft palate, tonsillar hypertrophy,
nasal septal deviation, and relative macroglossia (43).
Waist circumference tends to be a better predictor of
obstructive sleep apnea syndrome than body mass
index. In a study of male obese patients, those with
obstructive sleep apnea syndrome had a greater
amount of computed tomography scan-determined
visceral adipose tissue in the abdomen than a group
of body mass index-matched men without sleepdisordered breathing (76).

Gall bladder disease
Gall bladder disease, or cholelithiasis, is the primary
hepatobiliary pathology associated with obesity.

Obese women have at least twice the risk of gall
bladder disease compared with women of normal
weight. Although not as strong, increased body mass
index is also associated with gall bladder disease in
men (67). It is thought that this relationship is the
result of a higher excretion of cholesterol through the
bile in obese patients.

Nonalcoholic fatty liver
Nonalcoholic fatty liver disease is the most common
chronic liver disease in the U.S.A. Of individuals with
nonalcoholic fatty liver disease, 20–25% progress
to cirrhosis and liver-related death within 10 years
(47). Contributing factors include obesity, diabetes,
hyperlipidemia, and hypertension. The disorder is
generally asymptomatic; some patients describe
tiredness and abdominal discomfort. The finding of
raised concentrations of c-glutamyl transpeptidase
and alanine aminotransferase may be the first indication of nonalcoholic fatty liver disease (31). Currently, liver biopsy is the only method for making a
conclusive diagnosis.

Type 2 diabetes
Around 90% of individuals who develop type 2
diabetes have a body mass index higher than
23.0 kg/m2. The relative risk for an obese person to
develop type 2 diabetes is 10-fold for women and
11.2-fold for men (21). Diabetes risk is significantly
increased by early weight gain, especially in childhood and in people with a family history of
diabetes, with abdominal obesity, or whose mothers
who had gestational diabetes (77).

Metabolic syndrome
Metabolic syndrome is a clustering of inter-related
risk factors that identify individuals at risk for type 2
diabetes and cardiovascular disease. Insulin resistance is considered to be the major underlying
abnormality (61). Several definitions and criteria
have been put forth by organizations, including the
World Health Organization, The American Association of Endocrinologists, and the National Cholesterol Education Program Adult Treatment Panel III.
The most clinically straightforward criteria are those
crafted by the National Cholesterol Education
Program Adult Treatment Panel III (Table 2). When
three or more of the five listed criteria are present,
the diagnosis of metabolic syndrome can be
made (29).
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Table 2. Criteria for the diagnosis of metabolic
syndrome
Elevated waist circumference
Men
Women

‡ 40 inches (102 cm)
‡ 35 inches (88 cm)

Elevated triglycerides

‡ 150 mg/dl

Reduced HDL (ÔgoodÕ) cholesterol
Men
<40 mg/dl
Women
<50 mg/dl
Elevated blood pressure

‡ 130/85 mmHg

Elevated fasting glucose

‡ 100 mg/dl

When three or more of the five listed criteria are present, the diagnosis of
metabolic syndrome can be made (29). HDL, high-density lipoprotein.

nificant residual confounding. Longitudinal studies
with more precise measures of adiposity will provide
better insights into the relationship between periodontal disease and obesity.

Impact of obesity on oral health
In addition to the potentially negative effects that
obesity may have on the periodontium, obesity may
also negatively affect the safety of intravenous sedation and the effectiveness of regional anesthetic
blockade. Assessment of lung function and comorbidites are essential before engaging in any form of
anesthesia.

Obesity and oral health

Prevention and treatment of
obesity

Periodontal disease and obesity

Pediatric obesity

The immunologic activity of adipose tissue may play
an important role both in the development of insulin
resistance and in periodontal disease. Several decades ago, obesity was noted to contribute to the
severity of periodontal disease in rats (56). Several
recent studies have suggested a relationship between
periodontal disease and obesity. In Saito’s study of
Japanese adults, increasing body mass index and
waist:hip ratio was associated with increasing risk of
periodontitis. Al-Zharani et al. analyzed data from
the Third National Health and Nutrition Examination
Survey and reported a significant association between measures of body fat and periodontal disease
among younger adults, but not among middle-aged
or older adults (1). Using the same database as
Al-Zharani et al., Wood et al. evaluated the relationship between different measures of adiposity and
periodontal disease (79). Instead of waist circumference used by Al-Zharani et al., Wood et al. noted
correlations between body mass index, waist:hip
ratio, and various periodontal measures, including
mean periodontal attachment loss, mean pocket
depth, mean gingival bleeding index, and mean
calculus index (79). Lundin et al. recently noted a
correlation between tumor necrosis factor-a in the
gingival crevice fluid and body mass index (42).
Given recent evidence regarding adipose tissue
serving as a reservoir for inflammatory cytokines, it is
possible that increasing body fat increases the likelihood of an active host inflammatory response in
periodontal disease (27). However, these studies have
all been cross-sectional, and may be limited by sig-

Some studies suggest that intrauterine overnutrition
predicts lifelong obesity. High maternal glucose, free
fatty acid, and amino acid plasma concentrations
may result in overnutrition of the fetus which, in
turn, may lead to permanent changes in appetite
and satiety, neuroendocrine functioning, or energy
metabolism in the developing fetus, leading to
obesity in later life (78). A few studies suggest that
breast feeding may be beneficial in preventing
obesity, but a recent systematic review and metaanalysis concluded that although mean body mass
index in later life was lower among breast-fed subjects, the difference was small and might have been
influenced by publication bias and confounding
factors (55). Most studies also have not found combined promotion of healthy eating and physical
activity to be effective at preventing childhood
obesity (72). Clearly, this is an area where much more
research is needed. Because no clear evidence-based
overweight-prevention guidelines exist, the American
Academy of Pediatrics Committee on Nutrition
published recommendations to promote children’s
health, including: yearly calculation and plotting of
body mass index in children and adolescents; identification of excess weight relative to linear growth;
support of breast feeding, and promotion of healthy
eating and physical activity; and limitation of television and video time to 2 h per day (37). The treatment of obesity in children is not dissimilar to that of
adults and includes the use of low-calorie diets,
increased physical activity, and pharmacotherapy
and bariatric surgery when indicated (70).
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Adult obesity
The NHLBI Clinical Guidelines on the Identification,
Evaluation and Treatment of Overweight and Obesity
in Adults recommends routine assessment of body
mass index, waist circumference, and medical
comorbid conditions in all adults (50). It is not
necessary to measure waist circumference in individuals with a body mass index of ‡ 35 kg/m2,
because it adds little to the predictive value of the
disease risk classification of body mass index.
Diseases or conditions that convey high absolute risk,
and thus would mandate more aggressive management of obesity, include established coronary heart
disease, other atherosclerotic diseases, type 2 diabetes, and sleep apnea.
Weight loss therapy is recommended for patients
with a body mass index of ‡30 and for patients with a
body mass index of 25–29.9, or a high-risk waist circumference, and two or more risk factors. An initial
weight loss of 10% of body weight achieved over a
6-month period is optimal.
The rate of weight loss should be no more than
0.5–1 kg each week. Weight loss can usually be
achieved at this rate by reducing the caloric intake by
500–1000 kcal/day from the current level. Faster rates
of weight loss are no more effective over the long
term. Generally, diets containing 1000–1200 kcal/day
for most women, and 1,200–1,600 kcal/day for men,
are effective. Once weight goals have been achieved,
patients should be encouraged to maintain weight
through a combination of dietary changes and
physical activity.
Behavioral therapy, serving as a useful adjunct to
dietary therapy, includes self-monitoring [recording
dietary intake (food choices, amounts, time or daily
weighing)]; stress management; stimulus control
(recognizing the social or environmental cues that
seem to encourage undesired eating and then
modifying those cues); problem-solving, contingency
management (the use of rewards for specific actions),
cognitive restructuring (unrealistic goals and inaccurate beliefs about weight loss and body image are
modified to help change self-defeating thoughts and
feelings), and social support.
If lifestyle changes do not lead to weight loss in
6 months, pharmacotherapy should be considered.
Currently, pharmacotherapy is only recommended
for those patients who have a body mass index of
‡ 30, or for those who have a body mass index of ‡ 27
if concomitant obesity-related risk factors or diseases
exist. The two medications currently available for the
treatment of obesity are sibutramine, a selective

inhibitor of neuronal reuptake of norepinephrine and
serotonin at the receptor sites that affect food intake,
and orlistat, a gastrointestinal lipase inhibitor that
reduces fat absorption in the intestine. Adverse
effects of sibutramine may include increases in blood
pressure and pulse and therefore it is contraindicated
in individuals with high blood pressure, coronary
heart disease, congestive heart failure, arrhythmias,
or a history of stroke. Adverse effects associated with
the use of orlistat include decreased absorption of
fat-soluble vitamins, and oily and loose stools. For
this reason, individuals taking orlistat should also
take a multivitamin. A new drug on the horizon
is rimonabant, a selective cannabinoid-1 receptor
antagonist in the endocannabinoid system (53).
Weight loss surgery is recommended for wellinformed and motivated patients who have clinically
severe obesity (body mass index ‡ 40) or a body mass
index of ‡35 and serious comorbid conditions.
Weight loss surgery provides medically significant
sustained weight loss for more than 5 years in most
patients. Two types of operations are routinely performed: those that restrict gastric volume (banded
gastroplasty) and those that, in addition to limiting
food intake, also alter digestion (Roux-en-Y gastric
bypass). From 1990 to 1997, the number of weight
loss or bariatric surgeries has increased from 4,925 to
12,541 annually (57). With the advent and increasingly routine use of laparoscopic bariatric surgery
since 1998, the number of bariatric operations has
increased, by more than fourfold in 3 years, to 53,658
cases (51). Between 1996 and 2002, the populationadjusted rates of bariatric surgery have increased by
more than sevenfold in the US population, from 3.5
per 100,000 in 1996 to 24.0 per 100,000 in 2002.
During this period, among individuals <20 years of
age, the rates of bariatric surgery increased from 0.23
per 100,000 to 0.73 per 100,000; and among older
adults (>65 years of age), the rates increased from
0.30 per 100,000 to 1.69 per 100,000 (13). The mean
percentage of excess weight loss is 61.2% for all patients, 47.5% for patients undergoing gastric banding,
61.6% for gastric bypass, and 68.2% for gastroplasty,
and 70.1% for biliopancreatic diversion (10).
In patients without comorbidities and with a body
mass index of <50 kg/m2, surgical mortality rates are
<1%. In massively obese patients with a body mass
index of >60 kg/m2 who are also diabetic, hypertensive, and in cardiopulmonary failure, may have
mortality rates that range from 2–4%. Surgical complications, including anastomotic leak, subphrenic
abscess, splenic injury, pulmonary embolism, wound
infection, and stoma stenosis, occur in approximately
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10% of all obese patients (41). Late complications
include the development of incisional hernias, gallstones, and, less commonly, weight loss failure and
dumping syndrome. Vitamin deficiencies are relatively common, especially for vitamin B12 and iron,
and require close monitoring.

Obesity and dental practice
Knowledge about obesity by dental
professionals
Very little information exists regarding the experience
of dental professionals with obesity management. In a
study of 464 dental and dental hygiene students, the
majority reported 5 h or less of obesity education,
with over one-third of students reporting less than 1 h
(44). Given the potentially negative effect of obesity
on oral health-related outcomes, dental professionals
would benefit from the inclusion of obesity education
in the curricula and continuing medical education.

Screening
Health screening by oral health providers could have
a significant impact on obesity prevention and
management, as many individuals seek dental care
who do not routinely seek medical care. In Glick’s
evaluation of National Health and Nutrition Examination Survey data, he identified 332,262 men who
had a moderate risk of experiencing a cardiovascular
event within 10 years, had not seen a physician in the
previous 12 months, but had seen a dentist (26).
These individuals would greatly benefit from obesity
screening.
The Centers for Disease Control currently recommends that children of 2 years of age and older
should be screened for overweight. Growth charts to
track body mass index can be obtained from http://
www.cdc.gov/growthcharts/. All adults should have
their height and weight recorded and a body mass
index calculated at each visit.

Assessment
Beyond calculating body mass index, oral health care
providers could consider obtaining waist circumferences in patients with a body mass index of ‡ 25, but
<35, as these individuals may carry more risk than
their body mass index alone may suggest. In addition,
the medical history should take note of comorbid
conditions, including hypertension, dyslipidemia,
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coronary heart disease, type 2 diabetes, and sleep
apnea.

Counseling
The NHLBI Guidelines recommend that all patients
with a body mass index of ‡ 30 should attempt to lose
weight. However, it is important to ask the patient
whether or not they want to lose weight. Those with a
body mass index of 25–29.9 kg/m2, and who have one
or no risk factors, should work on maintaining their
current weight rather than embark on a weightreduction program. The decision to lose weight must
be made in the context of other risk factors (e.g.
quitting smoking is more important than losing
weight) and patient preferences.
The decision to lose weight must be a collaborative
one made jointly between the clinician and patient.
Patient motivation and confidence in making a change
is crucial to success. Although the guidelines recommend the loss of 10% of baseline weight at a rate of
0.5–1 kg per week, and the establishment of an energy
deficit of 500–1000 kcal/day, smaller, more incremental goals may be preferable in order to instill
confidence on the part of the patient. For individuals
who are overweight, a deficit of 300–500 kcal/day may
be more appropriate, providing a weight loss of about
250 g per week. If, after 6 months, dietary therapy,
increased physical activity, and behavior therapy are
ineffective, patients should be referred to a medical
provider for consideration of pharmacotherapy.

Conclusion
Obesity has taken on epidemic proportions, both in
the U.S.A. and internationally. Many comorbidities
are associated with obesity and have consequences
for oral health professionals. Because many patients
see their dentist more often than their primary care
provider, the oral health provider can serve to screen
and identify patients with obesity. They can be
engaged in collaborative decision making with the
patient about their care and refer to medical professionals if the patient’s risk profile dictates more
aggressive measures.
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