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Periodontal diseases and dental caries are the main chronic infectious
diseases of the oral cavity and the principal causes of tooth loss in
humans. Periodontal diseases include a group of chronic inflammatory
diseases that affect the periodontal supporting tissues of teeth and
encompass destructive and nondestructive diseases [1]. Gingivitis is
inflammation of the soft tissue without apical migration of the junctional
epithelium. It is a reversible, nondestructive disease that does not involve
loss of periodontal tissues [2]. Periodontitis is inflammation of the
periodontium that is accompanied by apical migration of the junctional
epithelium, leading to destruction of the connective tissue attachment and
alveolar bone loss [3,4].

Chronic periodontitis is the most common form of destructive
periodontal diseases [3,5] and shows a slow disease progression character-
ized by bursts of disease activity separated by quiescent periods of varying
durations [6–8]. Aggressive periodontitis encompasses aggressive, rapidly
progressive forms of periodontitis [9], which often commence during
adolescence and early adulthood, and hence classified as early-onset
periodontitis [10–12]. Two other groups of destructive periodontal diseases
exist, including periodontitis as a manifestation of systemic diseases [13] and
necrotizing periodontal diseases [14].

Periodontal diseases share common etiologic factors and have several
predisposing factors [15–17]. Most periodontal diseases are infectious in
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nature, initiated as a consequence of dental plaque biofilm formation [18–20].
Another common feature of these diseases is that host factors play an
important role in their development [21] and therefore show some similarities
in their histopathogenesis. Nevertheless, various types of periodontal diseases
also show distinctive differences in etiology and risk predisposition. As
a result, host factors may play different roles in the development of various
periodontal diseases. In addition, the occurrence, clinical features, and
progression pattern of these diseases differ significantly.

Goals of epidemiologic studies of periodontal diseases

Epidemiology is the study of health and disease in populations and the
effect of various biologic, demographic, environmental, and lifestyles on
these states. Epidemiologic studies are conducted to describe the health
status of populations, elucidate the etiology of diseases, identify risk factors,
forecast disease occurrence, and assist in disease prevention and control.
Epidemiologic research often involves the measurement of parameters of
disease and health, the estimation of their occurrence in populations, and
the use of population estimates to carry out statistical testing of hypotheses
related to disease-associated variables. Population-based measurements may
include the estimation of the percentage of the population that currently
exhibit the disease (prevalence), the percentage of the population that may
acquire the disease during a given time interval (incidence), and the
probability of occurrence of the disease in the population during a given
time interval in the future (risk).

Population studies of the distribution and risk factors of periodontal
diseases offer a unique investigational model that provides power and
generalization to observations made among more limited populations. By
contributing to a better understanding of the causal relationships between
risk factors and occurrence of disease, epidemiologic studies form the basis
of the disciplines of ‘‘risk assessment’’ and ‘‘disease control.’’ Information
about the distribution of periodontal diseases in the population, current
knowledge about the pathogenesis and methods of control of these diseases,
and the population’s perception of the disease constitute the foundation for
determining periodontal treatment needs and making resource allocation
decisions for disease control.

Diagnostic criteria and measurement methods

Gingivitis is identified clinically as inflammation of the gingiva causing
one or more soft tissue changes including redness, edema, increase in
thickness, ulceration, or bleeding. Several indices have been described
for the measurement of gingivitis [2]. More recently, however, diagnostic
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criteria and indices that assess the presence, extent, or severity of gingival
bleeding [22,23] have been used because they provide more objective
methods of assessing the degree of gingival inflammation.

Studies have assessed periodontal health and the severity of perio-
dontitis in populations using a wide range of approaches and methodol-
ogies. One common approach has been the assessment of periodontal soft
or hard tissue loss, with or without assessment of the degree of in-
flammation. Probing pocket depth has often been used as a measure of
local periodontal tissue inflammation and tissue loss, even though assess-
ments of the status of epithelial attachment have often been overlooked,
and the validity of periodontal disease estimates based on this measure
may therefore be questioned. Hence, differences in disease parameters
measured in different studies may partly explain the differences in study
findings.

Indices are measurement instruments used in some studies to assess the
periodontal health of populations. Simplifying the assessment method and
the potential reduction in measurement errors are important advantages of
using periodontal indices. Hence, indices may allow a more straightforward
approach to gathering and interpreting data. Russell’s Periodontal Index
[24] and Ramfjord’s Periodontal Disease Index [25] were commonly used in
periodontal surveys from the 1950s to 1970s but have seldom been used
thereafter because of major validity limitations [26,27]. The Community
Periodontal Index of Treatment Needs [28] and its newer incarnation, the
Community Periodontal Index [29], are widely used today; however, both
indices have been criticized for their limited validity for the assessment of
periodontal diseases [27,30].

More recently, the Periodontitis Index [26,31] was described to assess the
prevalence and severity of periodontitis in the population. This index can
use full-mouth data or partial measurements typically used in large national
surveys. The Periodontitis Index classifies subjects as having mild, moderate,
or advanced periodontitis or not having periodontitis. Because this index
does not combine parameters of different diseases, it does not endure some
of the validity limitations found in the other indices mentioned earlier. The
index uses measurements of attachment loss and probing depth in the
evaluation of the severity of disease. The probing depth is measured to
indicate only the depth of the true pocket (ie, the probing depth apical to the
cementoenamel junction). In the absence of periodontal inflammation and
pocketing, the Periodontitis Index does not regard presence of attachment
loss alone as a measure of periodontitis.

Because of lack of resources or the desire to simplify the examination
process, many epidemiologic studies of periodontal diseases have used
partial recording methods to assess the occurrence and severity of disease.
Partial recording protocols, however, systematically underestimate peri-
odontal disease prevalence, and the degree of underestimation is influenced
by the type of protocol used [22,32].



520 ALBANDAR
Epidemiology of periodontal diseases

Gingivitis

Epidemiologic studies show that gingivitis is ubiquitous in populations of
children and adults globally. It has been estimated that more than 82% of
adolescents in the United States have overt gingivitis and signs of gingival
bleeding [33]. Similar or higher prevalence of gingivitis has been reported in
children and adolescents in other parts of theworld [34–38]. A high prevalence
of gingivitis is found also in adults. For instance, it has been estimated that
more than half of United States adults have gingival bleeding [26,39,40].
Adjusting for the measurement bias due to the use of partial recording
protocols in the United States national surveys (as described byKingman and
Albandar [22]),more than 75%ofAmerican adults have gingival bleeding and
a high percentage have dental calculus, suggesting poor oral hygiene. Other
populations show similar or even higher levels of gingival inflammation [38].

Gingivitis is a reversible condition, which except for indicating the level
of oral hygiene in the population, has unclear significance as a predictor of
future periodontal tissue loss [41,42]. Nonetheless, a high prevalence and
extent of gingival bleeding in the population may be detrimental, which is
supported by data showing that young subjects who have overt gingival
inflammation may show a higher frequency of future periodontal attach-
ment loss than subjects without inflammation [43].

Chronic periodontitis

Nonaggressive forms of periodontitis (chronic periodontitis) are common
worldwide. They may occur in most age groups but are most prevalent
among adults and seniors [44]. The estimates of chronic periodontitis in
various populations vary significantly, in part because populations differ in
their demographics and levels of exposure to various etiologic and risk
factors of periodontitis. In addition, studies often have used inconsistent
study design and many lack standardization of disease definition and
measurement methods. Hence, it may be difficult to draw valid conclusions
about the prevalence and severity of disease in different populations based
on published reports.

Chronic periodontitis in children and adolescents shows a wide frequency
range in various geographic regions and racial/ethnic groups [35,44–46].
Low disease frequencies among young Caucasians in Western Europe and
North America and relatively high frequencies in Africa and Latin America
have been reported. In the age group 11 to 25 years, it is estimated that the
disease affects 1% to 3% in Western Europe, 2% to 5% in North America,
4% to 8% in South America, 5% to 8% in Asia, and 10% to 20% in Africa
[35]. The estimates by racial/ethnic groups are 1% to 3% of Caucasians, 5%
to 8% of Asians, 5% to 10% of Hispanics and Latin Americans, and 8% to
20% of Africans and African Americans.
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Two recent surveys, the National Survey of Employed Adults and Seniors
(EAS survey, 1985–1986) and the Third National Health and Nutrition
Examination Survey (NHANES III, 1988–1994), have provided invaluable
information about the epidemiology of periodontal and other oral diseases
in the United States population. The EAS survey used a multistage sampling
design using United States business establishments (adults, 18–64 years old)
and senior centers (65 years and older) as sampling frames. This survey
found that approximately 24% and 14% of employed adults and 68% and
52% of seniors had one or more teeth with R4 mm and R5 mm attachment
loss, respectively; 14% and 4% of adults and 22% and 8% of seniors had
teeth with R4 mm and R5 mm probing depth, respectively; and 84% and
89% of adults and seniors had dental calculus, respectively [26].

The NHANES III also used a multistage sampling design but was
household based, targeting the civilian noninstitutionalized United States
population. Among 30- to 90-year-olds, 33% and 20% had R4 mm and
R5 mm attachment loss, respectively, and 23% and 9% had R4 mm
and R5 mm probing depth, respectively [31]. In the age group 65 years and
older, more than 80% and 40% had attachment loss of R3 mm and
R5 mm, respectively, and about 60% and 10% had probing depth of
R3 mm and R5 mm, respectively [26].

It is important to note that the EAS survey and the NHANES III used
partial-mouth examinations whereby only the midbuccal and mesiobuccal
tooth surfaces of one maxillary and one mandibular quadrants were
examined. Kingman and Albandar [22] showed that this method significantly
underestimates the prevalence of attachment loss and suggested a method to
adjust for the bias in these estimates. Using this approach to adjust the disease
estimates in the EAS survey and the NHANES III, it may be concluded that
about 41% and 22% of employed adults aged 18 to 64 years and 100% and
83% of seniors aged 65 years and older had one or more teeth with R4 mm
and R5 mm attachment loss, respectively (Table 1). Similarly, in the
NHANES III, 56% and 32%of subjects 30 to 90 years old had corresponding
attachment loss. The estimates in subjects aged 65 years and older were 100%
and 60% had R3 mm and R5 mm attachment loss, respectively, 90% and
15%hadR3mm andR5mmprobing depth, respectively, and 75% and 22%
had R3 mm and R5 mm gingival recession, respectively. Population studies
in American seniors [47–49] have typically used partial recording protocols
similar to the one used in recent United States national surveys. Adjusting for
themeasurement bias due to this design shows that United States seniors have
a very high level of chronic periodontitis and tissue loss comparable to the
rates reported in the EAS survey and the NHANES III.

Albandar et al [31] assessed the prevalence and severity of chronic
periodontitis in the United States adult population. Estimates based on
partial recordings showed that from 1988 to 1994, about 35% of United
States dentate adults aged 30 years and older had periodontitis. These
adults included 22%, 10%, and 3% with mild, moderate, and advanced
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periodontitis, respectively (see Table 1). Adjusting for the measurement
error due to the partial recordings suggests that approximately 48% of
United States adults had chronic periodontitis, including 31%, 13%, and
4% with mild, moderate, and advanced periodontitis, respectively.

In Europe, a high percentage of adults have moderate probing depth and
mild to moderate periodontal attachment loss. It is estimated that between
13% and 54% of 35- to 44-year-olds have 3.5- to 5.5-mm probing depths
[50]. These estimates, however, may be conservative because they were
derived from poorly documented surveys. A large survey in the United
Kingdom found that 42% of 35- to 44-year-olds and 70% of 55- to 64-year-
olds had attachment loss O3.5 mm [51]. Generally, a higher prevalence of
periodontal disease is reported in Western European compared with Eastern
European populations.

Credible data from other regions of the world are scarce. Most studies in
Central and South America used convenience samples, and the criteria and
measures of periodontal disease were not clearly defined. It has been
common to use the Community Periodontal Index of Treatment Needs for
evaluating periodontal status, and measurement of periodontal attachment
loss is seldom reported. Given these inaccuracies, the estimates of disease in
this region are uncertain. It has been estimated that approximately 38% to
67% of the population in Central and South America have moderate or
advanced chronic periodontitis, including 28% to 52% with moderate
disease and 4% to 19% with severe disease [37]. A recent survey used
a representative sample of the adult urban population in southern Brazil and
showed that 79% and 52% of subjects aged 30 years and older had
attachment loss of R5 and R7 mm, respectively, and poor oral hygiene and
dental calculus were prevalent [52]. Periodontitis is widespread among the

Table 1

Percentage of subjects by degree of attachment loss and probing depth assessed in two recent

United States national surveys using a partial recording system (random half-mouth and two

sites per tooth) and the estimated true prevalence rates using an inflation factor to adjust for

measurement bias

Partial recording system Full-mouth estimates

Parameter

EAS

18–64 y

EAS

65þ y

NHANES

30–90 y

Inflation

factor

EAS

18–64 y

EAS

65þ y

NHANES

30–90 y

Attachment loss R4 mm 24.1 68.2 32.7 1.7 41.0 100.0 55.6

Attachment loss R5 mm 13.6 51.7 19.9 1.6 21.8 82.7 31.8

Probing depth R4 mm 14.3 22.2 23.1 1.4 20.0 31.1 32.3

Probing depth R5 mm 4.3 7.6 8.9 1.6 6.9 12.2 14.2

Mild periodontitis d d 21.8 1.4 d d 30.5

Moderate periodontitis d d 9.5 1.4 d d 13.3

Severe periodontitis d d 3.1 1.4 d d 4.3

Data from Albandar JM. Periodontal diseases in North America. Periodontol 2000 2002;

29:31–69; and Albandar JM, Brunelle JA, Kingman A. Destructive periodontal disease in adults

30 years of age and older in the United States, 1988–1994. J Periodontol 1999;70(1):13–29.
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older age groups, with approximately 70% to 100% of adults aged 50 years
and older having moderate or advanced chronic periodontitis [37,53].

Studies also show that African populations have poor oral hygiene,
abundant calculus, and a high prevalence of moderate probing depth and
attachment loss. Disease estimates in this continent, however, may not be
accurate due to the scarcity of reliable studies. Among adults aged 30 years
and older, the prevalence range ofR4 mm attachment loss is 44% to 84% in
Uganda, 79% to 98% in Tanzania, and 91% to 99% in Kenya [27].

The continent of Asia includes more than half of the world’s
population, with groups of diverse ethnicity and marked differences in
wealth and other socioeconomic characteristics. Generally, studies report
a very high prevalence of gingival bleeding and dental calculus and a low
prevalence of healthy periodontal status irrespective of age cohort or the
country’s level of development [54]. Periodontal diseases are more
prevalent in high-income countries compared with low-income countries,
particularly in the younger age groups, whereas these differences are less
pronounced in seniors.

Early-onset aggressive periodontitis

Aggressive periodontitis is a disease characterized by severe and rapid
loss of periodontal attachment that affects the permanent dentition and may
commence at or after the circumpubertal age [1,11]. This nomenclature has
been recommended to replace earlier classifications, including early-onset,
juvenile, and rapidly progressive periodontitis [10]. For the most part,
epidemiologic studies of aggressive periodontitis have many of the same
inherent weaknesses of disease definition and study design as studies of
chronic periodontitis. Thus, issues such as disease misclassification and
inconsistent exclusion criteria of cases make inferences exigent.

Aggressive periodontitis shows a wide range of occurrence frequencies in
various geographic regions and demographic groups, and the variance
seems particularly large between different racial/ethnic groups. Prevalence
estimates in the age group 11 to 25 years are 0.1% to 0.5% in Western
Europe, 0.4% to 0.8% in North America, 0.3% to 1.0% in South America,
0.4% to 1.0% in Asia, and 0.5% to 5.0% in Africa [35]. Estimates of disease
occurrence by racial/ethnic groups are 0.1% to 0.2% of Caucasians, 0.4% to
1.0% of Asians, 0.5% to 1.0% of Hispanics and Latin Americans, and 1.0%
to 3.0% of Africans and African Americans.

Gingival recession

Periodontitis is often followed by recession of the periodontal soft tissues,
which results in exposure of the root surfaces of teeth. Gingival recession
also may be related to factors other than inflammatory periodontal disease.
These include physical trauma, anatomical factors, and other etiological
factors. This clinical condition has several negative outcomes, including
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increased sensitivity of teeth, esthetic grievance, and susceptibility to root
caries. It is important to delineate the prevalence, severity, and risk factors
of this condition; however, only a few studies have investigated this.

Studies in United States adults show that 23% of 30- to 90-year-olds and
50% of 65- to 90-year-olds had R3 mm gingival recession and that 15% of
65- to 90-year-olds had R5 mm recession [39]. After adjusting for the bias
due to partial recording, these rates correspond to approximately 35%,
75%, and 23%, respectively. High frequencies of gingival recession have
also been reported in other populations [27,53]. In an urban South
American population aged 14 years and older, 52% and 22% of the
subjects had R3 mm and R5 mm recession, respectively, and about half of
those 40 years and older had R5 mm recession [53]. These findings suggest
that gingival recession is common in various populations.

Etiologic and risk factors of periodontal diseases

Chronic and aggressive periodontitis are multifactorial diseases
[15,16,55]. Microorganisms and microbial products in dental plaque are
the main etiologic factors responsible for the initiation of the inflam-
matory reaction leading to periodontal tissue loss [19,20]. Several other
local and systemic factors, however, have been shown to play important
modifying roles in enhancing the inflammatory or destructive effects of
microorganisms.

The significance of different risk factors for the pathogenesis of disease
and for the development of tissue loss may vary in different forms of
periodontal diseases. Profound progress in risk assessment has been made in
recent years, and studies suggest that certain factors possess true risk-
modifying effects, whereas others are merely risk indicators or surrogates of
other effects. Certain local factors can enhance dental plaque accumulation
or influence the composition of the dental plaque biofilm and may thereby
potentiate the harmful effects of plaque microorganisms [17,55–58]. In
addition, the gingival inflammatory response to plaque accumulation seems
to differ substantially among individuals [59].

Age, gender, and socioeconomic status

Epidemiologic studies show that the prevalence and severity of
attachment loss increase with age [26,60–63]. It is unclear, however, whether
this increase is attributed to an increased risk of destructive periodontitis in
older individuals or due to the cumulative effect of time [26,60,64,65].
Several studies also show an association between gender and attachment
loss in adults, with men having higher prevalence and severity of periodontal
destruction than women [26,31,51,63,66]. Recent data suggest that this
finding may be related to gender-dependent genetic predisposing factors [67]
or other sociobehavioral factors. Socioeconomic status is an important risk



525PERIODONTAL EPIDEMIOLOGY AND RISK FACTORS
indicator of periodontal disease, in that individuals with low socioeconomic
status have a higher occurrence of attachment loss and probing depth than
those with high socioeconomic status [68–72].

Race/ethnicity

The level of attachment loss is also influenced by race/ethnicity, although
the exact role of this factor is not fully understood. Certain racial/ethnic
groups, particularly subjects of African and Latin American background,
have a higher risk of developing periodontal tissue loss than other groups. In
the United States population, subjects of African or Mexican heritage have
greater attachment loss than Caucasians [31]. The association of periodontal
disease with race/ethnicity is significantly attenuated when certain effects
such as cigarette smoking and income are accounted for [73]. This effect
modification suggests that certain racial/ethnic characteristics are indicators
of or confounded by certain other effects. For instance, African Americans
generally have lower socioeconomic status than Caucasians. Hence, the
increased risk of periodontitis in certain racial/ethnic groups may be partly
attributed to socioeconomic, behavioral, and other disparities [74]. On the
other hand, there is evidence that increased risk may also be partly related to
biologic/genetic predisposition [75–78].

Specific microorganisms

Although there is sufficient evidence that accumulation and maturation
of a plaque biofilm is necessary for the initiation and progression of
periodontal diseases, studies show that bacterial species colonizing the
gingival pocket play variable roles in the pathogenesis of these diseases and
may therefore possess different levels of risk of periodontal tissue loss [79].
For instance, the microorganism Actinobacillus actinomycetemcomitans has
often been identified in the subgingival sites in persons with severe
attachment loss or rapid disease progression [80–82]. This bacterium was
detected in about 50% of sites with new incidence of radiographic bone loss
in young subjects followed over 8 years [83]. Furthermore, specific genetic
variants of A actinomycetemcomitans possessing significantly enhanced
leukotoxin production have been shown to significantly correlate with
a higher prevalence of aggressive periodontitis mainly in individuals of
African descent [76,78].

There is also evidence that Porphyromonas gingivalis is strongly
associated with chronic periodontitis [80]. This bacterium is consistently
detected in high levels in persons with severe attachment loss, deep probing
depth, or with rapidly progressive disease [84,85]. Cross-sectional studies
showed that presence of P gingivalis and Tannerella forsythensis (Bacter-
oides forsythus) in the subgingival flora was associated with significant
increased risks for periodontal tissue loss. In one study, the odds ratios
of the presence of the two respective species with clinical attachment loss
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and severe bone loss were 1.7 and 2.5 [86,87], whereas the reported risks
were significantly higher in another study (odds ratios: 12.3 and 10.4,
respectively) [88].

Active infections with human cytomegalovirus and other herpesviruses
have been proposed as possible risk factors for destructive periodontal
diseases, including chronic periodontitis, aggressive periodontitis, and
necrotizing periodontal diseases [89]. One study found that presence of
herpesviruses in subgingival sites was associated with subgingival coloniza-
tion of these sites with periodontopathic bacteria and with a threefold to
fivefold increased risk of severe chronic periodontitis [90].

Oral hygiene

Oral hygiene has been consistently associated with higher occurrence of
periodontal diseases in various populations [26,64,73]. A study of the
natural history of periodontal diseases showed that attachment loss in a Sri
Lankan population was significantly associated with dental calculus [91]. In
addition, there is evidence that sites with gingival inflammation show
a higher progression of attachment loss than sites without gingival
inflammation [43,92]. Comprehensive oral hygiene programs are effective
in preventing or reducing the level of gingival inflammation in children and
adults [93,94]. These programs, however, may not be viable in preventing
aggressive periodontitis [95], and it may be difficult to achieve a satisfactory
level of oral hygiene in the general population to prevent chronic
periodontitis and periodontal tissue loss effectively [51,96].

Smoking

Smoking behaviors have consistently been associated with attachment
loss in most studies [55,97]. Smokers have a significantly higher risk of
developing chronic periodontal disease [70,73,86,98] and show a higher rate
of periodontal destruction over time than nonsmokers [71,99]. There is
a dose-effect relationship between cigarette smoking and the severity of
periodontal disease such that heavy smokers and those with a longer history
of smoking show more severe tissue loss than light smokers [98,100].
Generally, studies show that cigarette smoking is associated with a twofold
to sevenfold increased risk of having attachment loss compared with
nonsmokers, with a more pronounced risk in young smokers [86,87,
97,99,101,102]. The population risk due to cigarette smoking has been
studied in large surveys and it is estimated that in the United States
population, approximately 42% and 11% of periodontitis cases may be
attributed to current and former cigarette smoking, respectively [98]. A
recent survey in Brazilian adults estimated that 12% of periodontitis cases
may be attributable to cigarette smoking [103]. Cigar and pipe smoking have
been shown to have detrimental effects on periodontal health similar to
those attributed to cigarette smoking [104,105].
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Systemic diseases

Certain systemic diseases have been associated with an increased risk of
attachment loss. The association between diabetes mellitus and periodontal
diseases has been studied extensively, and the evidence suggests that
diabetics have considerably higher risk of attachment loss than nondiabetics
[55,106–108]. There is incomplete information about the relationship of
periodontal tissue loss with other systemic diseases and conditions such as
osteopenia and osteoporosis [109,110] and arthritis [56,111]. Certain
systemic diseases such as AIDS [112] and Down syndrome [113] are
significant risk factors for periodontal disease, and a high percentage of
cases show moderate to advanced periodontitis.

Gene polymorphisms

Several gene polymorphisms have been investigated, some of which have
been shown to be associated with an increased risk of periodontitis [114–
117]. Various genetic risk factors, however, may explain only a part of the
variance in the occurrence of periodontitis [118]. In addition, significant
interactions seem to exist between genetic, environmental, and demographic
factors [15,55]. For example, there are data suggesting a modifying effect of
smoking and variability in the occurrence of certain genotypes in different
racial/ethnic groups. Hence, more studies are needed to better understand
the role of these and other factors in the increased susceptibility to
destructive periodontal diseases.

Summary

Periodontal surveys enable the determination of the prevalence, extent,
and severity of periodontal diseases in populations and can generally be
conducted in a reasonable time frame at a relatively moderate cost. The
main disadvantage of surveys is that they provide only a ‘‘snapshot in time’’
of the occurrence in the population of the disease and of various exposures
(potential risk factors) associated with the disease. Therefore, surveys do not
provide convincing proof of causal relationships. All inferences derived
from these surveys must take into account the potential confounding effects
from correlated, noncausal study variables, which can lead to spurious
inferences. In addition, the lack of standardization of study design,
definition of disease, and methods of disease detection and measurement
may significantly limit the use of results of population studies of periodontal
diseases. The significance of using clear definitions of diseases and properly
described measurement parameters in epidemiologic studies cannot be
overemphasized because this practice helps facilitate reproduction and
validation of study findings by other independent investigators.
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