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INVEST: The Escalation of Evidence to
Support the Link Between Periodontal
Disease and Cardiovascular/
Cerebrovascular Diseases
Abstract
There is accumulating research that supports
a relationship between periodontal disease
and cardiovascular disease (CVD) and cerebrovascular disease (stroke); evidence to support this link appears to be getting stronger.
However, a direct cause and effect relationship has not been established. Untangling
this mystery entails wading through a complicated web of multifactorial and complex
biological relationships. Previous reports of
periodontal disease’s association with vascular diseases have yielded inconsistent findings, primarily because of differences in

uch has been studied about the possibility that periodontal disease may
influence the initiation and/or progression of cardiovascular disease (CVD) and cerebrovascular disease (stroke). In fact, there has
been so much interest in uncovering a potential
pathobiological relationship that the spiral of scientific curiosity now transcends the boundaries of
dentistry—many members of the medical and
biotechnology communities are joining the race
for answers.1-7
In the late 1980s, researchers began to seriously speculate that inflammation from periodontal
disease origin could influence the onset of CVD.
In the genesis study, Eastern European researchers
found that the incidence of myocardial infarction
(MI) was higher within a group of male, Yugoslavian patients with worse periodontal health
than that of the control patient group.8 Editorial
space will not permit discussion of the findings of
the many subsequent case controlled studies that
followed since that time. Needless to say, a great
number of researchers have weighed in on the
question of whether there is a relationship between periodontal disease and CVD and stroke.
Although most studies have supported an association between poor oral health and CVD and
stroke, several epidemiologic studies found no
such relationship.9,10 With the contradictory
nature of the emerging research, it became obvious to academics and researchers that it was necessary to create a consensus opinion on this proposed periodontal-systemic link.
The 2003 Workshop on Contemporary Science
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study design, the definition of periodontal
disease, the outcomes that were studied, and
factors that may have confounded the findings (ie, smoking). Two pieces of research
that have been reported within the last year
from the Oral Infections and Vascular
Disease Epidemiology Study (INVEST) have
garnered the attention of the scientific community on both the dental and medical side.
This article provides a synopsis of those
findings and challenges readers to consider
how to incorporate this information into
clinical practice.

in Clinical Periodontics was held by the American
Academy of Periodontology (AAP) to allow
experts to carefully analyze this body of science
and determine the strength of evidence to support
an association between periodontal disease and
the initiation/progression of atherosclerosis, CVD,
stroke, and peripheral vascular disease (PVD). To
arrive at their consensus opinion, the workshop
participants performed an exhaustive literature
search of more than 1,500 published, randomized,
controlled clinical trials, and longitudinal, cohort,
and case controlled studies that included human
subjects who had been identified with atherosclerosis, MI, stroke, or PVD and who had oral conditions that included periodontal disease.11 Of the
1,500 studies initially identified, the workshop
participants filtered out all but 8 case controlled
and 18 cross sectional reports to analyze.11 However, what confounded the systematic reviews was
that few of these studies used the same criteria for
measuring periodontal disease. Consequently, the
lack of common data sets made it impossible to
perform a statistical comparison of data of the different studies.11 However, the various studies were
ranked according to the strength of the evidence
supporting a link.11
The consensus of the AAP’s 2003 Workshop on
Contemporary Science in Clinical Periodontics was
that there was a moderate level of evidence to suggest that periodontal disease is associated with cardiovascular disease.11 It also was the consensus that
additional large-scale, longitudinal epidemiologic
and intervention studies would be necessary to validate the association between periodontal disease

Contemporary Oral Hygiene

Casey Hein,
RDH, MBA
Casey is the founder and president of PointPerio, which
specializes in in-office, over-the-shoulder clinical education to develop dental hygienists as periodontal therapists. She is a nationally recognized lecturer on the periodontal therapist model of care, and is a member of
both the Speaking Consulting Network and the American Dental Hygienists’
Association. Casey, a consultant to the dental industry and a published author,
welcomes comments at (410) 349-2830 or www.pointperio.com.

and CVD and to determine whether the association was causative or perhaps the result of etiologic factors common to both disease processes.11
The AAP concluded that there was insufficient
evidence to support advising our patients that
treatment of periodontal disease could prevent the
onset or progression of atherosclerosis-induced
diseases. However, growing research findings
implicated infection, local and/or systemic inflammation and, possibly, autoimmunity in the formation of atherosclerotic lesions within blood vessels
and that atherosclerosis was the major contributing factor in most cases of CVD and stroke.11
It is important to note that with the exception of
1 other published research study, all of these studies—including those analyzed in the 2003
Workshop on Contemporary Science in Clinical
Periodontics—focused on increased risk for MI
and stroke in relation to tooth loss.12 Until recently, little was published relative to the precursor of
CVD and stroke, namely atherosclerosis. Since the
AAP’s workshop proceedings were held, the evidence to support a link between periodontal disease and CVD may be escalating as a result of
some recently published research.13,14 Indeed, many
of dentistry’s leading minds and luminaries have
been paying careful attention to 2 recently pub-

Learning Objectives
After reading this article, the reader should be
able to:
• discuss the etiology of atherosclerosis and
how it predisposes individuals to cardiovascular disease (CVD) and cerebrovascular disease (stroke).
• explain how periodontal disease may be a modifiable risk factor for atherosclerosis and resulting CVD and stroke.
• describe how the results of the Oral Infections
and Vascular Disease Epidemiology Study
(INVEST) may affect how dental hygienists
practice.
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lished landmark studies that, if verified by future research, may redefine
our roles within the healing arts.13,14
A series of research findings called
the Oral Infections and Vascular Disease Epidemiology Study (INVEST),
first published in 2003, provide more
profound evidence that periodontal
disease may actually accelerate the
development of atherosclerosis related
diseases (ie, CVD and stroke) and provide direct evidence of a possible role
that periodontal pathogens may have
in the initiation of atherosclerosis.13,14
Researchers of the INVEST studies
“got it”—their reasoning seemed to be
that because the first clinical manifestation of CVD often arises from atherosclerosis, unraveling the relationship
between tooth loss and subclinical
(undetected) atherosclerosis may better explain a potential pathway
through which oral health may affect
vascular diseases.13
This article attempts to provide a
brief overview of the important findings of the INVEST studies cited
above and to challenge readers to
consider the significant implication
of this research relative to its impact
on public health. If further studies
confirm the findings made in the 2
INVEST studies already published, it
may be possible to help prevent or
control the development of atherosclerosis in some people by treating
their periodontal disease.13,14 The
repercussions of this are overwhelming because this has the potential to
translate into a significant reduction
in the incidence of CVD and stroke.
To comprehend the significance of
the INVEST studies, it is important
that readers first understand the
pathogenesis of atherosclerosis and
how it predisposes individuals to
CVD and stroke.

About Atherosclerosis
The term atherosclerosis comes
from the Greek words athero (meaning gruel or paste) and sclerosis
(meaning hardness).15 The advancing
atherosclerotic lesion progressively
restricts the diameter of arteries and
reduces the blood flow and oxygen
supply to the brain, heart, and other
vital organs that is manifested by the
incidence of MI or stroke.15 As a
result, atherosclerosis is the primary
cause of death and disability
[CASEY: Is atherosclerosis the primary cause of CVD?] in the United
States.16,17 Atherosclerosis is a slow,
progressive disease that may start as
early as childhood.15 In some people,
atherosclerosis progresses rapidly in
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their 30s; in others, it does not
become a threat until they’re in their
50s and 60s.15 The development of
an atherosclerotic lesion is suspected
to be a multifactorial and complex
process and may possibly have a
genetic basis.15

Periodontal disease may
actually accelerate the
development of
atherosclerosis
related diseases.
Many scientists believe that atherosclerosis begins with inflammationinduced damage to the innermost
layer of the artery.15 When this inner
layer is damaged over time, deposits
of fats, cholesterol, platelets, and cellular debris accumulate in the walls
of the arteries and form “atheromas”
or plaques.15 Eventually, this fatty tissue can erode the wall of the artery,
diminish its elasticity, cause narrowing of the arterial lumen, and impair
blood flow.15 These deposits may
stimulate the cells of the artery wall
to produce other substances, which
results in more accumulation in the
innermost layer of the artery wall
where the atherosclerotic lesion
forms.15 As these fat cells accumulate,
many of them divide and additional
fat builds up within and around these
cells.15 This often forms connective
tissue and the innermost layer of the
artery becomes markedly thickened.15
Severely restricted blood flow in
arteries that connect to heart muscle
leads to symptoms like chest pain.15
Unfortunately, atherosclerosis shows
no symptoms until flow within the
blood vessel has become seriously
compromised and complications such
as heart attack or stroke occurs.15
Atherosclerotic plaque is a live tissue and when it is intensified by
inflammatory conditions or other
risk factors it may grow and become
progressively unstable.15 At some
point, the plaque may fragment; as
these fragments migrate downstream, conditions become ripe for
MI and/or stroke.15 Clots also can
form around the plaque deposits,
further interfering with blood flow
and posing added danger if they
break off and migrate to the heart,
lungs, or brain.15 Subsequently atherosclerotic plaque is a prerequisite of
risk for the most common causes of
stroke.15

Carotid intima-media thickness
(IMT), an important marker of early
atherosclerosis, is a measure of the
carotid artery lining in areas that do
not yet contain plaque but that often
precede the development of more
mature plaque.15,18 Carotid IMT is a
well established measure for assessing the extent of atherosclerosis and
the risk for cardiovascular and endorgan (ie, brain) damage.18 Carotid
IMT has proven to be an independent risk factor for MI and stroke.18 In
some studies, increased carotid IMT
was associated with a 4-fold greater
risk of combined acute MI and
stroke over 6 years.19 As a result of
these and other findings, increased
carotid IMT is considered a mirror
of the atherosclerotic burden and a
predictor of subsequent cardiovascular events.18
Subclinical atherosclerosis and
IMT are conditions that are extremely prevalent and not detectible without specific diagnostic testing.15 In
other words, there is a large percentage of the population who are
asymptomatic for these conditions
and who walk around unaware of
the risk they have for serious cardiovascular events.
Measuring carotid IMT through
carotid ultrasound detects the presence of atherosclerotic plaque, defined
as an area of focal wall thickening.14
The procedure is virtually harmless,
painless, and widely available.15

Atherosclerotic plaque
is a prerequisite of risk
for the most common
causes of stroke.

Advances in imaging technology
allows for greater preventive diagnostics and care, but unfortunately, most
physicians still focus on diagnosing the
cardiovascular crisis rather than averting it through preventive medicine.15
The INVEST studies build a strong
case for looking at periodontal disease
as a modifiable risk factor for accelerating atherosclerosis and carotid IMT,
resulting in an increased risk for lifethreatening CVD and stroke.

An INVEST Overview
INVEST was designed to study the
hypothesis that periodontal infections predispose individuals to accelerated progression of carotid athero-
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sclerosis and, therefore, increased
risk for stroke, MI, and CVD
death.13 The study is supported by
the National Institutes of Health’s
National Institute of Dental and
Craniofacial Research and its principal investigator is Moise Desvarieux,
MD.20 Desvarieux and colleagues
will monitor the oral and cardiovascular health of a large, racially mixed
group of people for at least 3 years
(the study began in 2003).20
The study subjects were randomly
selected by zip codes within a northern section of Manhattan in New
York City. This methodology provided an initial sample of 711 participants and triethnic representation of
64% Hispanic, 21% black nonHispanic, and 15% white nonHispanic.13 Other eligibility criteria
include patients who13:
• are age ≥55 years at the time of the
first in-person assessment,
• have no baseline history of stroke,
MI, or chronic inflammatory conditions, and
• are able to be contacted by telephone and have the ability to
come to the clinic.
During the baseline examination,
researchers categorized dentate subjects according to the current extent
of periodontal disease (measured by
periodontal depth [PD]), and the
cumulative extent of periodontal disease (measured by clinical attachment loss [CAL]).13 The level of severity researchers defined as periodontal
disease was ≥5 mm for PD and ≥4
mm for CAL.13 Disease extent was
defined by the percent of periodontal
sites meeting the above severity criteria for PD and CAL.13 These severity
criteria are slightly higher than several previously reported studies, which
defined PD of ≥ 4 mm and CAL of ≥3
mm as the threshold for diagnosing
periodontal disease.20
The INVEST researchers pointed
out that if those criteria had been
used in place of their more conservative criteria, about 90% of the
INVEST study population would
have been classified as having more
serious disease.20 This would have a
significant compounding effect on
the findings of INVEST. The assessment of periodontal status also
included the presence or absence of
dental plaque, and a visual check for
caries and mobility. Tooth loss was
categorized as13:
• 0 to 9 missing teeth
• 10 to 19 missing teeth
• 20 to 31 missing teeth
• no teeth (edentulous)
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Study participants also were assessed for risk factors through interviews, medical records, physical and
neurological examination, and fasting
(overnight) blood specimens. Sociodemographic characteristics and risk
factors that were recorded include
hypertension, diabetes, hypercholesterolemia, PVD, transient ischemic
attack, cigarette smoking, alcohol use,
and cardiac conditions such as MI,
coronary artery disease, angina, congestive heart failure, arterial fibrillation, other arrhythmias, and valvular
heart disease. Subjects also completed
a battery of tests to assess their individual functional status (ie, physical
activity levels and social isolation
variables).
As of this issue’s publishing date,
2 articles, which will be referred to
in this article as INVEST 1 and
INVEST 2, reporting various findings of this important epidemiologic
study have been published.13,14

ease.13 The researchers maintain
that their data give credence to the
supposition that tooth loss may be
a valid and more telling marker of
long-term cumulative periodontal
disease in some populations.13
2. Regarding the relationship between conventional measures of

periodontal disease, tooth loss, and
carotid artery plaque, the percentage of participants with any
carotid artery plaque present was
approximately 55% at all levels of
both current and cumulative measures of periodontal disease extent.13
The correlation of these findings

with the different categories of
tooth loss include13:
• 45% of participants with 0 to 9
missing teeth had carotid artery
plaque.
• ≥60% of participants with ≥10
missing teeth had carotid artery
plaque.

INVEST 1
INVEST 1 hypothesized that in
older adults, edentulism and loss of
more than a few teeth mark past periodontal disease not visible in current
observation because teeth removal
was the result of either severe infection or the elimination of the site of
infection.13 Specifically, researchers
investigated the extent to which tooth
loss corresponded with current and
cumulative measures of periodontal
disease.13 In addition, the researchers
examined whether there was a relationship between the surrogate markers of periodontal disease (ie, PD,
CAL, and tooth loss) and the presence
of carotid artery plaque.13 To determine whether there was a correlation,
both right and left carotid arteries on
all study participants were assessed by
carotid ultrasound.
The findings of INVEST 1 include:
1. Regarding the relationship between
tooth loss and clinical measures of
periodontal disease, the greater the
number of teeth lost, the greater the
extent of severe periodontal disease.13 Across increasing levels of
tooth loss, there was a consistent
increase in the age-adjusted proportion of sites with both severe CAL
and deep PD.13 The researchers
have postulated that although individuals’ loss of the first teeth may
be related to caries or orthodontic
reasons, edentulism or loss of more
than just a few teeth in older adults
more likely reflects periodontal dis-
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• Even after adjustments for standard CVD risk factors, social isolation, oral hygiene, years of residence, and physical activity, the
prevalence of carotid artery plaque
barely changed.
• When looking at the subgroup of
smokers, the smoking status (ie,

never, ex, or current), number of
packs per year, time since cessation, number of cigarettes per day,
and smoking duration did not
change the prevalence of carotid
plaque. This is especially interesting because smoking is widely recognized as a risk factor for athero-

sclerosis.15
3. The researchers put forth several
other suppositions about edentulous patients that are very disconcerting: “when one loses teeth previously affected by periodontal
disease, the evidence of the cumulative effect of periodontitis is

Oral Inflammation: Update #2
Pathways by which gingival inflammation may translate into systemic inflammation1

Transient bacteremia and
inflammatory mediators
(IL-1, IL-6, TNF-α)
Gingival

Liver

C-reactive protein (CRP)
in the bloodstream

Arteries

Inflammation

Source: BioMedCom Consultants inc., Montreal, Canada. Adapted from Scannapieco FA. Periodontal inflammation: from gingivitis to systemic
disease? Compend Contin Educ Dent. 2004;25(7 suppl 1):16-25.

Oral Inflammation, Systemic Disease,
and What Your Toothpaste Can Do About It
WHAT IS INFLAMMATION?

At the cellular level, inflammation is defined by the release of
biochemicals called cytokines, which serve as the primary mediators
of the inflammatory response.1,3 These inflammatory mediators
include prostaglandin E2 (PGE2), interleukin-6 (IL-6), and tumor
necrosis factor-alpha (TNF-␣).1 Once these primary mediators are
activated, they may enter the circulation and trigger production of
C-reactive protein (CRP) by the liver.1 CRP is considered a “marker”
of systemic inflammation and is a widely accepted measure of
the degree of inflammation present in the body.4 High CRP serum
levels have been linked with chronic systemic diseases such as
atherosclerosis and diabetes.1,3

ORAL INFLAMMATION AND SYSTEMIC DISEASE
In periodontal disease, plaque penetrates deep within gum tissue.
This plaque contains bacteria that produce biologically active substances
such as protein toxins that can trigger an inflammatory response by
the surrounding gum tissue, including PGE2 and TNF-␣.1
As periodontitis progresses, these primary inflammatory mediators
trigger production of CRP, the marker that is linked to systemic
disease. In fact, studies show that periodontal infection is associated
with increased levels of CRP4 and that a strong correlation exists
between the severity of periodontitis and CRP levels.3

Colgate Total® toothpaste combines triclosan, a broad-spectrum
antibacterial ingredient, with a proprietary copolymer delivery system5,6
that has been proven to provide antibacterial activity in the oral cavity.
Studies have shown that triclosan helps fight oral inflammation in
2 important ways by providing 12-hour antibacterial action and by
inhibiting potent inflammatory mediators.7
For example, in one in vitro study, triclosan inhibited the production
of PGE2 by 70% compared with control.7 These data suggest that
not only does triclosan prevent gingivitis, it also plays a role in reducing
oral inflammation at the cellular level.

70% Inhibition of PGE2, a Key Mediator7*
3.0

PGE2 (pg/103 Cells)

Inflammation is a cellular and biochemical response to tissue injury.2
Although most of what we hear concerning inflammation is negative,
the body could not survive without this inflammatory response.2
Inflammation involves the release of biochemicals by mast cells located
in the tissue surrounding all blood vessels. These cells defend the
body against infection and help repair and heal damaged tissue.2

70%
Inhibition

2.0
1.0
0.0

Control

Triclosan
(1 g/mL)

Only Colgate Total® contains triclosan, an ingredient proven
to inhibit primary inflammatory mediators such as PGE2. These
inflammatory mediators can initiate the body’s production of CRP,
a known marker of systemic disease. If a toothpaste could help
reduce CRP and thereby help slow or prevent CRP-associated
systemic inflammatory conditions—such as heart disease, diabetes,
and arthritis—wouldn’t you recommend it to your patients?

THE DUAL EFFECTS OF TRICLOSAN AGAINST INFLAMMATION
As first-line defenders against oral disease, dental professionals
play a major role in helping to prevent oral inflammation. Your
recommendations can make a big difference in your patients’
oral health. This is why you will be glad to know that at Colgate,
our research has focused on ways to effectively reduce oral
inflammation at its very source.

© 2005 Colgate-Palmolive Company
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*Stimulated by 300 pg/mL IL-1ß in vitro.
1. Scannapieco FA. Compendium. 2004;25(7 suppl 1). 2. Mariotti A. Compendium.
2004;25(7 suppl 1). 3. Gaffar A, et al. Compendium. 2004;25(7 suppl 1). 4. Sheilesh D,
et al. Compendium. 2004;25(7 suppl 1). 5. Volpe AR, et al. J Clin Dent. 1996;7(suppl):
S1-S14. 6. Amornchat, et al. Mahidol Dental Journal. 2004;24:103-111. 7. Modéer T,
et al. J Clin Periodontol. 1996;23:927-933.
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removed while the systemic damage may partly persist” and
“…systemic damage may not be
entirely reversible…”13 These suppositions have tremendous ramifications for clinicians who treat significant numbers of edentulous or
nearly edentulous patients.

INVEST 2
Using the same study population
referenced in INVEST 1, INVEST 2
studied the relationship of microbes
—both periodontal pathogens and
those microbes that are not recognized as being etiologically significant in periodontal disease—and the
presence of thickened carotid IMT.14
The researchers specifically investigated whether carotid IMT correlated with14:
• the cumulative microbial burden
in the periodontium.
• the burden of specific bacteria
causative of periodontal disease.
• the relative predominance of a
greater proportion of bacteria that
are periodontal pathogens over
other bacteria in the subgingival
plaque.[CASEY: Edits okay?]
The researchers’ hypothesis was
that those bacteria causally related to
periodontitis would correlate with
increased IMT, and that no such relationship would be found for those
bacteria that were not causative in
periodontal pathogenesis.14
To test their hypothesis, a mean of
7 subgingival plaque samples were
collected from the 2 most posterior
teeth in each quadrant of all study
participants.14 There was a total of
4,561 bacterial plaque samples from
each study participant.14 The selected
microbial strains included species
currently considered to be etiologically linked with periodontal diseases or frequently encountered in
pathological periodontal conditions,
commonly accepted as being associated with periodontal disease, and
primarily associated with healthy
periodontal conditions.14
The protocol for carotid IMT
scanning consisted of study participants undergoing scanning of the
carotid arteries longitudinally in 3
segments, which is further described
in the study methodology.14 Carotid
IMT was calculated as a composite
score that included the mean of 12
sites of the various segments.14 A risk
assessment was performed.13,14 All
analyses were adjusted for age,
race/ethnicity, gender, education,
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body mass index, smoking, diabetes,
systolic blood pressure, and low-density lipoprotein and high-density
lipoprotein cholesterol.13,14
The findings of INVEST 2 include14:
• Those bacteria causally related to
periodontitis are associated with
increased IMT, whereas other bacteria are not. This finding would
provide even greater support for
a possible direct role of some
infections in the pathogenesis of
atherosclerosis.
• After adjusting for conventional
risk factors, the mean carotid IMT
increased with rising dominance of
the etiologic bacterial group within the microbiological niche.
Patients with oral bacteria populations that were dominated by bacteria causative to periodontal disease over other oral bacteria had
thicker IMT after adjusting for
conventional risk factors.
• White blood cell values tended to
rise with both increasing levels of
bacteria causative to periodontal
disease and increased carotid IMT.
• No relationship between CRP and
either IMT or the bacteria causative
to periodontal disease was found.
This was consistent throughout the
study.
It appears that the pathogens etiologically related to periodontal disease may be driving increased carotid
IMT.14 Collectively, these findings
strengthen the hypothesis that oral
infections, specifically periodontal
pathogens, may contribute to the relative incidence of CVD. These findings also increase evidence supporting that the microbiological burden
is an important factor in the formation of atherosclerotic lesions. The
bacteria implicated in the INVEST 2
findings are common pathogens of
periodontal infection. Subsequently,
findings of this study appear to rein-

force the supposition that these bacterial pathogens can extend to the
vasculature via release of cytokines,
imitation of certain molecules, repeated bacteremias, or a hyperinflammatory response to a remote assault. But how do we apply this

It appears that the
pathogens etiologically
related to periodontal
disease may be driving
increased carotid IMT.
information in everyday dentistry?14

What to Do with INVEST
Can we really tell our patients that
the more teeth they have lost, the
more likely they are to have advanced
periodontal disease, undetected atherosclerosis, and increased risk for heart
attack or stroke? The findings of the
first 2 published INVEST studies
seem to indicate that, in fact, a significant number of our patients who are
55 years and older may have atherosclerosis that has not been detected or
may be at risk for carotid IMT as a
result of undiagnosed and/or untreated periodontal disease. It is staggering
to consider that many of the patients
we see everyday could be at increased
risk for MI or strokes because of
undiagnosed and asymptomatic atherosclerosis that was accelerated by
chronic periodontal infection.
By treating their periodontal disease, can we prevent or control our
patients’ development of vascular diseases and, by association, decrease
their risk for MI and strokes? We
don’t have the longitudinal evidence
or intervention studies to prove that
claim at this time. However, it is this
author’s opinion that periodontal dis-

ease should be added to the list of
risk factors (ie, diabetes, obesity, high
cholesterol, kidney disease or dialysis, high-fat diets, and familial history
of CVD, stroke, and hypertension)
for atherosclerosis.
Heart and blood vessel diseases and
conditions claim close to 100,000
lives annually.21 More than 12 million Americans have experienced a
heart attack, angina, or both.21 These
individuals have a 1.5 to 15 times
greater risk of illness and death compared with the general population.21
In the United States, 700,000 strokes
occur each year and someone dies of
stroke every 3 minutes.15
Even if periodontal disease treatment influenced the onset and/or
severity of only a small percentage of
cases of these atherosclerotic-induced diseases, this could translate
into significant numbers of saved
lives and could enhance the quality
of life for older adults.
If the findings from the INVEST
studies are confirmed, dental professionals may have an unprecedented
opportunity to make a significant
impact on the prevalence of CVD and
stroke, starting with one patient at a
time. This is how we change lives. COH
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CE Quiz
Instructions—Contemporary Oral Hygiene offers 2 Continuing Education (CE) credit hours per issue. To receive credit, record your answers on the enclosed answer sheet
or submit them on a separate piece of paper. You may also phone your answers in to (888) 596-4605, or fax them to (703) 404-1801. Be sure to include your name, address,
phone number, Social Security number, and method of payment. The deadline for submission of quizzes is 12 months after the date of publication. Participants must attain
a score of 70% on each quiz to receive credit. To register, call (888) 596-4605. Participants are urged to contact their state registry boards for special CE requirements.

1. Athero means:
a. from the blood.
b. from the city of Athens.
c. gruel or paste.
d. little mountains.

10. The bacteria implicated in the INVEST 2 findings are:
a. common pathogens of periodontal infection.
b. gram-negative.
c. gram-positive.
d. penicillin susceptible.

2. Sclerosis means:
a. blocking.
b. hardness.
c. narrowing.
d. roughness.
3. Atherosclerosis is a slow, progressive disease
that may start as early as:
a. age 30.
b. age 40.
c. age 50.
d. childhood.

CE Answer Form

August 2005

COH STATUS

Payment by Credit Card (Please use a Visa, MasterCard, or

■ Presently Enrolled in CE Program

American Express Card)

Not Enrolled ■ 1 exam completed = $18.00
Please enroll me in the Contemporary Oral Hygiene Continuing
Education Program marked below:
■ Please enroll me in the 12-month CE Program for $175
(a 19% saving versus paying for each exam individually).
Program includes all 12 exams in Contemporary Oral Hygiene
for 1 year (excluding supplements).

4. Many scientists believe that atherosclerosis begins
with inflammation-induced damage to the:
a. arteriole innervation.
b. capillary plexus.
c. coronary arteries.
d. innermost layer of the artery.

(PLEASE

5. Atherosclerotic plaque is:
a. a live tissue.
b. primarily made of cholesterol.
c. radiolucent.
d. radiopaque.

Address ________________________________

6. What is an important marker of early atherosclerosis?
a. bleeding on probing
b. carotid intima-media thickness (IMT)
c. shortness of breath
d. vascular hormone blood levels
7. In the INVEST studies, the level of severity
researchers defined as periodontal disease was:
a. ≥3 mm for periodontal depth and ≥2 mm for
clinical attachment loss.
b. ≥4 mm for periodontal depth and ≥3 mm for
clinical attachment loss.
c. ≥5 mm for periodontal depth and ≥4 mm for
clinical attachment loss.
d. ≥6 mm for probing depth and ≥5 mm for
clinical attachment loss.
8. In INVEST 1, what percent of participants with
≥10 missing teeth had carotid artery plaque?
a. ≥20%
b. ≥40%
c. ≥60%
d. ≥80%
9. INVEST 2 studied the relationship of:
a. DNA and the presence of thickened carotid
IMT.
b. heredity and the presence of thickened
carotid IMT.
c. microbes and the presence of thickened
carotid IMT.
d. viruses and the presence of thickened carotid
IMT.

PRINT CLEARLY)

SSN

ADA/AGD#: ____________________________

Name __________________________________

City ____________________________________

■ CHECK (payable to Ascend Media’s Dental Learning Systems)
■ CREDIT CARD – Please complete information and sign below:
Card Number

State ______ Zip __________
Daytime Fax _____________________________

Expiration Date: Mo/Y

Daytime Phone ___________________________
■ Visa ■ MasterCard ■ American Express
______________________________________ ______________
SIGNATURE
DATE

PROGRAM EVALUATION

Circle Answers
1.

a

b

c

d

2.

a

3.

a

b

c

d

b

c

d

4.

a

b

c

d

Please evaluate this issue’s programs by responding
to the following statements, using the scale of:
(3 = Excellent to 1 = Poor.)
• Clarity of objectives . . . . . . . . . . . . . .

3

2

1

2

1

5.

a

b

c

d

• Usefulness of the content . . . . . . . . . . .

3

6.

a

b

c

d

• Benefit to your clinical practice . . . . . .

3

2

1

7.

a

b

c

d

• Usefulness of the references . . . . . . . . .

3

2

1

8.

a

b

c

d

• Quality of the written presentation . . .

9.

a

b

c

d

• Quality of the illustrations . . . . . . . . .

3
3

2
2

1
1

10.

a

b

c

d

• Clarity of review questions . . . . . . . .

3

2

1

• Relevance of review questions . . . . . .

3

2

1

Scoring Services

• Did the lessons achieve their educational objectives? ■ Yes ■ No
1. By Mail
• Did the articles present new information?
■ Yes ■ No
2 Fax: (703) 404-1801
3. Phone-in: (888) 596-4605 (9am-5pm ET, Mon.-Fri.)
• How much time did it take you to complete the CE? ________ min
Customer Service Questions? Please Call (888) 596-4605
Please make checks payable to ASCEND MEDIA’S
DENTAL LEARNING SYSTEMS and mail with this
form to: Dental Learning Systems CE Department,
405 Glenn Drive, Suite 4, Sterling, VA 20164-4432

PRACTICE INFORMATION
■ Full-time registered Hygienist ■ Dental Asst. ■ Part-time registered Hygienist

DEADLINE FOR SUBMISSION OF ANSWERS IS 12 MONTHS AFTER THE DATE OF PUBLICATION.
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