
Periodontal disease is one of the most common forms
of oral disease and can manifest early in life. This si-
lent disease targets children and young adults with

the consequent affection of the supporting periodontal tis-
sues. Teeth start to shift position and, in severe cases, are lost,

resulting in an impairment of the smile. The loss of an at-
tractive smile is emotionally and socially relevant for a
child’s interaction with the society.1 Several microorganisms,
such as Aggregatibacter actinomycetemcomitans, Porphyromonas
gingivalis, Tannerella forsythia, Campylobacter rectus, Eikenel-
la corrodens, Prevotella intermedia, Prevotella nigrescens, and
Treponema denticola, have been implicated as important
initiators of periodontal disease throughout the world.2-4

The early-in-life periodontal infection is distinguished from
the chronic form of periodontal disease affecting adults in
that it is established in children and adolescents and has a
rapid rate of tissue destruction. The extrusion or protru-
sion of maxillary incisors following periodontal attach-
ment loss, extensive destruction of anterior papilla, or loss
of maxillary central incisors seriously damages facial ex-
pression (Figure 1 through Figure 3).

While studies addressing the prevalence of chronic peri-
odontitis are abundant, reports of periodontal disease among
children and adolescents are scarce. A position paper by
the American Academy of Periodontology in 2003 states
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Figure 1 Radiographic appearance of a 17-year-old female

with severe periodontal destruction.

Abstract: Little attention has been directed toward evidence that an early-in-life oral infection with the potential to

reach epidemic proportions is threatening the health of youths throughout world. Health professionals and the public

seem unaware that the silent disease process of early-in-life periodontal infection is targeting thousands of children and

young adults, their smiles, and, consequently, their emotional and psychologic lives. Yet, the literature is replete with

reports that many periodontopathic microorganisms are multiplying at an alarming rate with a serious impact on youths in

many cities, towns, and villages throughout the globe. However, clinical measurement of reported periodontal disease

has been fraught with problems that have confused and clouded messages to policymakers in government and health

professionals in treatment settings. The aim of this article is to help raise the level of awareness so that those who have

the power and knowledge can appropriately address the suffering of the youngest members of societies.
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that the most prevalent form of periodontal disease in young
individuals is gingivitis and attachment loss (≥ 5 mm) can
occur in approximately 0.2% to 0.5% of this population.
Although this number seems low, the young population has
an increased risk of developing periodontitis, and routine
dental examinations should be performed annually.5

There is a need to examine the evidence critically and to
raise the international level of awareness of the importance
of maintaining good oral health from birth to adulthood. 

EVIDENCE OF A GLOBAL CRISIS
The focus on dental caries in the 20th century overshad-
owed important information regarding the impact of peri-
odontal disease on the global population. In the US,6 the pre-
valence of early-onset periodontitis has been reported to be
as low as < 1% in 14 to 17 year olds, but other indications
are that it may be as high as 3.6% in adults 18 to 34 years

old. In Nigeria, the most frequently lost teeth are incisors,
a finding which is indicative of aggressive periodontitis.7

Nonetheless, extensive and severe periodontitis in Nigeria
is much more prevalent in minorities and certain regions
of the country. Epidemiological findings indicate that pro-
found periodontal health disparities exist within the US as
well as in other populations around the world. In Israel,
Stabholz et al8 noted that 33 (38.4%) of 86 individuals from
15 families living in close proximity were diagnosed with
localized juvenile periodontitis. Also in Israel, Levin et al9

found aggressive periodontitis in 4.3% (localized) and 1.6%
(generalized) of 642 army recruits aged 18 to 30 years. Stud-
ies from Brazil, Argentina, Chile, Mexico, and Colombia10-17

(Table 1) revealed that signs of gingival inflammation in in-
dividuals younger than 19 years are common and the fre-
quency of gingivitis can reach 100%. Conversely, signs of
periodontitis, such as clinical attachment loss (> 5 mm) and
pocketing (> 5 mm), were 0.1% to 0.32%. One Brazilian
study by Gjermo et al10 found a prevalence of 28% of peri-
odontitis, indicated by the presence of one or more sites
with radiographic bone loss. Results from studies conducted
in Asia are similar (Table 2).18-30 Gingivitis once again was
the most prevalent form of periodontal disease, ranging
from 15% to 99%. In addition, the frequency of pockets
4 mm to 5 mm was as high as 44% while probing depths ≥
6 mm were not as frequent (2%). The highest prevalence of
periodontal disease has been reported in African countries
(Table 3).31-37 The detection of pockets measuring ≥ 6 mm
was in the order of 7%, and a study reported a frequency of
localized juvenile periodontitis of 41.5% in Senegal.35 In
addition, the prevalence of generalized juvenile periodontitis
was 4% in Morocco37 and 28.8% in Senegal.35 While few
studies provide information on the prevalence of periodon-
tal disease in young individuals in Latin American, Asian,
and African countries, these data should be considered care-
fully. In a review of juvenile periodontitis, Saxén38 noted
prevalence rates varied widely from 0.1% to 17.6%. The
author stated that although there could be racial variations,
estimations of the prevalence varied within racial groups, as
well. Saxén suggested this inconsistency indicated there
“must be great variations” in the methods of evaluation used.
Likewise, studies mentioned in Table 1 through Table 3 also
reflect disparities in diagnostic methods, thresholds for clinical
measures, different clinical indexes, and social and economic
variations. For this matter, the lowest socioeconomic level
was found in Africa, where the prevalence of periodontitis

Figure 2 A 13-year-old female affected by early-in-life peri-

odontal destruction.

Figure 3 A 17-year-old female severely affected by early-in-

life periodontitis. Note the protrusion and extrusion of 

maxillary incisors.
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was higher. Other individual variants such as ethnicity and
genetic predisposition also should be considered. 

Epidemiologic studies (Table 1 through Table 3) found
gingivitis and pockets 4 mm to 5 mm were the most frequent
periodontal findings. However, these findings should be
analyzed carefully because there are significant differences
between studies, such as recording of clinical parameters
and the use of periodontal indexes. Furthermore, gingival
inflammation and increased probing depths (in the ab-
sence of clinical attachment loss, a pseudo-pocket) create a
subgingival environment for the overgrowth of P gingivalis,
A actinomycetemcomitans, T forsythia, superinfecting bacte-
ria such as enteric rods, and viruses, thus creating a niche for
periodontal and systemic infection. In addition, untreated
gingivitis still represents a long-term immune process that
can progress to periodontitis.

PATHOGENESIS OF EARLY 
MICROBIAL INFECTION
The specific mechanism that explains the degree of periodon-
tal destruction in children as compared to adults requires

further evaluations. Is severe periodontal destruction in chil-
dren related to a highly pathogenic microorganism? Is de-
struction because of an overexpression of cytokines and an
elevated immune system? Or is it a combination of all?

Periodontopathic bacteria, such as P gingivalis, T forsyth-
ia, and A actinomycetemcomitans, produce potent virulence
factors.39-41 Based on overwhelming microbiologic and im-
munologic data, A actinomycetemcomitans is the consistent
and prominent microorganism in most countries where
early-onset periodontitis has been evaluated. In these coun-
tries, eradication and reassessment of recolonization of A ac-
tinomycetemcomitans seems to be an efficacious preventive
approach.42 However, the microbial profile of the early-
onset aggressive-periodontitis population can be more com-
plex. Ethnic origin and geographic factors appear to in-
fluence the distribution of pathogenic species. P gingivalis
may be more prevalent in Chile.43 On the other hand, T
forsythia, C rectus, P gingivalis, and T denticola seem to be
the predominant periodontopathic bacteria in Japan.44 In
Korea, the major periodontal pathogens strongly associat-
ed with aggressive periodontitis are Fusobacterium species,

Authors Year Country
Frequency of

Observations
Periodontal Disease

Gjermo et al10 1984 Brazil Periodontitis = 28% One or more sites with
radiographic bone loss

de Muñiz BR11 1985 Argentina Intense gingivitis = 15.7% Gingivitis increased with age

López et al12 1991 Chile Periodontitis = 0.32% A random sample of individuals 
was screened for pockets > 5 mm

González et al13 1993 Mexico Gingival index = 1.26

Tinoco et al14 1997 Brazil Periodontitis = 0.3% The initial screening was performed 
using a toothpick to detect possible 

pockets of 5 mm and more.

Cunha et al15 1998 Brazil Gingivitis = 98.4% High medium social class

Cunha et al16 1998 Brazil Gingivitis = 100% Low socioeconomic area

Ministerio de Salud    1999 Colombia Clinical attachment Clinical attachment loss increased with age.
(Colombian Health loss < 2 mm = 31%, Gingival inflammation as the most
Department)17 Clinical attachment common sign of periodontal disease.

loss > 5 mm = 0.1%

Table 1: Studies on the prevalence of periodontal disease in individuals 
≤ 19 years old in Latin America. 
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P gingivalis, Treponema species, T forsythia, Micromonas micros,
P intermedia, and, less frequently, A actinomycetemcomi-
tans.45 In Turkey, serotypes not-yet-identified of A actino-
mycetemcomitans suggest that local conditions may influence
the colonization of the species.46 In Morocco, JP2 clone of
A actinomycetemcomitans is associated significantly with an
increased risk of periodontal attachment loss.47

When the microbial biofilm has established in subgin-
gival environment, inflammation occurs and the sulcular
and junctional epithelial cells initiate an inflammatory re-
sponse48 by production of defensins and cytokines, including
interleukin (IL)-8 and IL-1b.49-51 From 1 week to 2 weeks
after the bacterial challenge, CD4 T cells infiltrate the con-
nective tissue, resulting in a combination of Th1 and Th2

Authors Year Country
Frequency of

Observations
Periodontal Disease

Wei et al18 1986 China Gingivitis = 78% Low medium income
Pockets 4 mm to 5 mm = 17%

Pockets ≥ 6 mm = 0%

Nordblad et al19 1986 Thailand Gingivitis = 55% Low medium income
Pockets 4 mm to 5 mm = 44%

Pockets ≥ 6 mm = 1%

Lind et al20 1987 Hong Kong Gingivitis = 72% High income
Pockets 4 mm to 5 mm = 26%

Pockets ≥ 6 mm = 1%

Songpaisan et al21 1989 Thailand Gingivitis = 94% Low medium income
Pockets 4 mm to 5 mm = 1%

Pockets ≥ 6 mm = 0%

Abdul-Kadir et al22 1989 Malaysia Gingivitis = 15% High medium income

Miyazaki et al23 1989 Japan Gingivitis = 82% High income

Arvidson-Bufano et al24 1990 Bangladesh Gingivitis = 71% Low income
Pockets 4 mm to 5 mm = 22%

Pockets ≥ 6 mm = 1%

Anil et al25 1990 India Gingivitis = 85% Low income
Pockets 4 mm to 5 mm = 9%

Pockets ≥ 6 mm = 2%

Abdul-Kadir et al26 1990 Malaysia Gingivitis = 33% High medium income

Peng et al27 1990 Taiwan Gingivitis = 87% High income
Pockets 4 mm to 5 mm = 33%

Peng et al28 1997 China Gingivitis = 84% Low medium income

Pilot29 1998 Indonesia Gingivitis = 77% Low income
Pockets 4 mm to 5 mm = 19%

Pockets ≥ 6 mm = 0%

Lo et al30 2000 China Gingivitis = 99% Low medium income

Table 2: Studies on the prevalence of periodontal disease in individuals 
< 19 years old in Asian countries. 
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T cell response.52 In most cases, the response is capable of
controlling the infection. However, when the bacterial
invasion is not controlled and an early oral microbial infec-
tion is established, connective-tissue degradation and bone
destruction advance rapidly.53 In advanced states, B cells
and plasmocytes dominate the inflammatory infiltrate.54 Al-
though an adaptative immune response is established, ma-
crophages continue producing IL-1b and tumor necrosis
factor (TNF)-a, resulting in more inflammation and osteo-
clast differentiation.55,56 In addition, activated CD4 T cells
express receptor activator of nuclear factor k-b ligand
(RANKL) and more osteoclast activation.56 The concomi-
tant recruitment of Th1 T cells establishes the production of
IL-2 and INF-g, which are important factors for the pro-
duction of matrix metalloproteinases (MMPs) and collage-
nases from monocytes and fibroblasts.57 In answer to the
question of a specific mechanism to explain severe periodon-
tal destruction in children, all the aforementioned events
work in combination to eventually lead to the degradation of
collagen connective tissues, bone loss, and pocket formation.

THE EMOTIONAL IMPACT
Patel et al58 found that periodontal health/disease in adults af-
fected psychosocial outcomes in smiling patterns for what
they termed “smile-related quality of life.” Most likely, their
findings would apply with stronger significance in child
and adolescent populations. Specifically, they determined
the more teeth with probing depths between 4 mm and 6
mm the subjects had, the less widely they opened their
mouths when they smiled (P = .03); the more hypermobile
teeth the subjects had, the less open their smiles were (P =
.04), and the more likely they were to cover their mouths
when they smiled (P = .01); and the more sites of gingival
recession in the esthetic zone the subjects had, the fewer
teeth they showed when they smiled (P = .02). They con-
cluded that self-concept and social interactions may be
affected by smiling patterns.

Periodontal disease in children, as well as in adults, can
be responsible for an unattractive smile and abnormal
smile behavior along with causing the discomfort, pain,
and necessity of extensive dental treatment. Further, the

Authors Year Country
Frequency of

Observations
Periodontal Disease

Harley et al31 1988 Nigeria Gingivitis = 70% CPITN* score
Pockets 4 mm to 5 mm = 22% Low medium income

Haikel et al32 1989 Morocco Gingivitis = 23% CPITN score
Pockets 4 mm to 5 mm = 19% Low medium income

Pockets ≥ 6 mm = 6%

Baelum et al33 1993 Kenya Gingivitis = 28% CPITN score
Pockets 4 mm to 5 mm = 56% Low medium income

Pockets ≥ 6 mm = 7%

Clerehugh et al34 1995 Ghana Gingivitis = 77% CPITN score
Pockets 4 mm to 5 mm = 21% Low medium income

Ndoye-Ngom et al35 1995 Senegal Localized juvenile A high prevalence of juvenile 
periodontitis = 41.53% periodontitis in a sample 
Generalized juvenile  population of 118 subjects 
periodontitis = 28.8% (14 to 33 years old).

Tapsoba et al36 2000 Burkina Gingivitis = 82% CPITN score 
Low medium income

Belhaissi et al37 2004 Morocco Gingivitis = 61% Dental records were examined 
Localized aggressive for different periodontal 
periodontitis = 4% diagnoses in 1836 dental charts

*CPITN = Community Periodontal Index of Treatment Needs

Table 3: Studies on the prevalence of periodontal disease in young individuals 
< 19 years old in African countries. 
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condition can lead to emotional pain from social rejection
and alienation.59 To date, little attention has been given
to the psychologic and emotional impact of early-in-life
periodontal infection. Yet, increasing numbers of children
are being affected (Figure 2 and Figure 3). How are these
children giving a meaning to what is happening to them?
How do affected adolescents face personal challenges and
social difficulties associated with their facial appearance?
How do young adults relate to each other? How are rela-
tionships influenced by the facial appearance of the smile
or speech problems that can result from loss of teeth?

Modern society places significant emphasis on facial
expression, and, consequently, facial expression plays an
important role in human interactions. The smile has sig-
nificant effect on first impressions that can dictate the way
others respond to children or adolescents.60 Unfortunately,
reactions eagerly anticipated by the smiling child with
missing teeth and inflamed gingiva may not be forthcom-
ing from others. Expectations and opportunities can be
limited because of miscommunication and misinterpreta-
tion due to facial differences. 

The permanent loss of maxillary incisors can result in
learning problems at school and social inhibition caused by
self-consciousness about appearance.61 Children may show
dependent behavior or regress to behaviors appropriate to a
much younger child. Therefore, school-age children affect-
ed by destructive early-in-life periodontal diseases may be
at risk for delayed educational development because of
poor social interactions and responses from the public,
peers, parents, and teachers.

In addition, the familial tendency of many forms of
early-onset periodontal diseases may result in significantly
more complicated psychologic issues by having an impact
on the well being of the entire family.

CONCLUSION
Resources are limited with regard to trained public health
practitioners and facilities available to support periodontal
health programs. However, evidence reviewed in this arti-
cle strongly suggests that the well-being of children world-
wide is challenged by early-in-life oral infections. The au-
thors believe these findings clearly and firmly indicate a
need for the dental community’s best efforts to reduce the
incidence of infections and improve periodontal health
through prevention, early diagnosis, and treatment. Pro-
tecting and restoring the smiles of affected children and

adolescents can enhance health and confidence, diminish
anxiety and negative feelings, and, thus, encourage them to
explore new ways of moving forward.
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