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Abstract

Dental biofilm-induced gingivitis is extremely common in children and adolescents
and it affects the majority of children over 7 years old. It is characterised by
inflammation, consisting in changes of colour, size, consistency and texture. Although
most of the times gingivitis does not progress into periodontitis, it is important to
diagnose and properly treat this disease, as gingivitis precedes periodontitis. The present
paper aims to review the main findings of microbial etiology and epidemiology of
dental biofilm-induced gingivitis mediated by local risk factors, as well as the role
of oral hygiene in preventing bacterial colonization.
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Introduction
Periodontal diseases were the most common disorders
found at the mummies of the ancient Egypt. Ebers Papyrus
(an Egyptian medical papyrus of herbal knowledge dating
from around 1550 BC) contains numerous references
about gum diseases, and offers some prescriptions for
strengthening teeth and gums. The medical works of the
ancient India and China dedicated an important space to
the oral conditions, including periodontal problems and
oral hygiene, and described the gingival inflammation, the
periodontal abscess, and the gingival ulcerations (GOLD,
1985). Periodontal disease results from the complex interaction between the subgingival biofilm and the host immune
inflammatory reactions that take place in the gingival and
periodontal tissues as a response to the presence of the
pathogens in the bacterial plaque (NEWMAN et al, 2014).
Superficial periodontal diseases, known as gingival
diseases, have been recently classified into two groups, as
follows (CATON et al, 2018):
Gingivitis-dental biofilm-induced
a. Associated with dental biofilm alone;
b. Mediated by systemic or local risk factors;
c. Drug-influenced gingival enlargement.

Gingival diseases – non-dental biofilm induced
a. Genetic/developmental disorders;
b. Specific infections;
c. Inflammatory and immune conditions;
d. Reactive processes;
e. Neoplasms;
f. Endocrine, nutritional & metabolic diseases;
g. Traumatic lesions;
h. Gingival pigmentation.
Dental biofilm-induced gingivitis (DBIG) is extremely common in children and adolescents and it affects
more than 70% of the children over 7 years old
(CALIFANO, 2003, OH et al, 2002). It is characterised by
inflammation, generally traced at the level of interdental
papillae and free gingival margin, consisting in changes of
colour, size, consistency and texture, in most cases with
undetectable loss of bone or connective tissue attachment
(Figs. 1, 2). Also, on objective clinical examination,
bleeding on probing is usually not detected. Although most
of the times gingivitis does not progress into periodontitis,
is important to diagnose and treat this disease because
periodontitis is preceded by gingivitis (OH et al, 2002).

Figure 1. Inflammatory signs of the free gingival margin and interdental papilla, with the presence
of carious lesions in molars and teeth colorations.

The aim of the present paper is to review the main
findings of microbial etiology and epidemiology of DBIG
mediated by local risk factors, as well as the role of oral
hygiene in preventing bacterial colonization.

The bacterial etiology of DBIG
The bacterial plaque is considered the causing factor
in gingivitis. The intensity of gingival diseases increases as

the child grows due to changes of the microbial flora
(BIMSTEIN and MATSSON, 1999). Yang et al (2002)
analyzed bacterial plaque samples of children and
reported that 71% of 18-48 month-old children were
infected with at least one periodontal pathogen. Thus,
68% were infected with Porphyromonas gingivalis, and
20% exhibited Bacteroides forsythus (YANG et al, 2002).
In another study, the majority of children and adolescents
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Figure 2. Panoramic X-ray: no changes detected in the deep periodontium
(60%), between 2 and 18 years old, presented levels of
P. gingivalis in the bacterial plaque, and 75% showed
similar levels of Actinobacillus actinomycetemcomitans
(MORINUSHI et al, 2000). Experimental gingivitis
models in children have found increased subgingival levels
of Actinomyces sp., Capnocytophaga sp., Leptotrichia sp.
and Selenomonas sp. (MOORE et al, 1984), pathogens
that are generally not seen in adult gingivitis, thereby
raising interest in their potential role in the etiology of
childhood gingivitis.
With regards to DBIG epidemiology, numerous
studies have similar results, disregarding the cultural and
socio-economical status of the population. A study
performed on 995 children between 6 and 11, living in three
different areas of the city Tafeleh Governorate (South
Jordan), reported that 70.2% of the children presented
signs of gingival inflammation (RODAN et al, 2015).
Within the same study, according to the gingival index,
29.8% had healthy gingiva, 38.5% mild gingivitis, 31.4%
moderate gingivitis, and 0.3% severe gingivitis. A recent
study conveyed in Lucknow (India) on children aged 8 to
16 years, has revealed that most school children (71.11%)
between the ages of 8 to 10 suffered from gingivitis, in
various forms of severity, mostly mild to moderate
(SINGH, 2014). In a study in Tehran, 87.7% of the
study subjects, children aged 9 to 13 years, had gingivitis
(JESSRI et al, 2013). A study conducted in Lithuania
showed that 59.6% of school children, aged 6 to 8 years,
suffered from light gingivitis (PAURAITE et al, 2003).
Another study performed on Lithuanian school children
of ages between 11 and 15 years, has shown that more
than 50% of them were complaining of bleeding gums
(ZABORSKYTE and BENDORAITIENE, 2003). Gingival
bleeding was also found in 41.5% of Greek 12 years old
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population (VADIAKAS et al, 2012), and in 32.8% of
the children aged 6 to 12 years from the Danube Delta
Biosphere Reserve (JIPA and AMARIEI, 2012).
When it comes to favouring the pathogenic action of
microbes involved in gingivitis with children, an important
part is played by supra- and subgingival dental calculus,
and carious lesions (Fig. 3). They do not contribute in a
direct manner to gingival inflammation, but offer a steady
support for the continuous accumulation of plaque and
keeping it in the immediate proximity of the gum.

Dental calculus and gingivitis
Dental calculus consists of mineralized bacterial
plaque that forms on the surfaces of the teeth. Calculus
deposits are uncommon in infants and toddlers, but can
increase with age. It can be observed in children aged 4 to
6 years old in a relatively low percentage, approximately
9%. Instead, 18% of the children of ages 7 to 9 years old
and 33% to 43% of those with ages from 10 to 15 years
old, presented plaque deposits (WOTMAN et al, 1973).
In a study performed by Krisdapong et al (2012) on
children aged 12 and 15 years, it was observed that most of
the children had gingivitis and/or calculus (79.3% and
81.5%, respectively).

Dental caries and gingivitis
Dental caries is an ubiquitous process defined as the
result of a localized chemical dissolution of the tooth
surface caused by acid production by the dental biofilm
exposed frequently to sugars (FEJERSKOV and KIDD,
2009). Following this concept, it may be stated that the
dental biofilm is a biological determinant associated with
the development of both periodontal diseases and dental
caries. (FIGUERO et al, 2017).

Gingivitis in children and adolescents

Figure 3. Inflammatory signs of the free gingival margin and interdental papilla, due to the presence
of subgingival calculus (2.1, 2.2), bacterial plaque and carious lesions.

According to World Health Organization (WHO),
carious lesions of permanent teeth are the most widely
spread affections, and according to Global Burden of
Disease Study (GBD) (2016), it is the second disease with
high incidence. The incident rate is followed by superior
respiratory infections (VOS et al, 2017). Carious lesions
affect 60% to 90% of the school children and almost 100%
of the adult population in many countries (PETERSEN et
al, 2005). Moreover, most children and adolescents from
underdeveloped countries present signs of gum disease
(bleeding gums), (PETERSEN et al, 2005).
Although dental caries affect most people, their prevalence varies very much around the world (IRIGOYEN
et al, 2012). These differences are attributable to the
differences in risk factors, such as diet or fluoridated
water availability (MAUPOME et al, 2013) or to the
cultural and social factors, also included in the analysis
of the risk factors for caries and periodontal diseases
(FONTANA et al, 2011). One of these factors was analyzed
in a study that aimed to compare the oral health of youth
from rural and urban zones in central Chile (QUINTEROS
et al, 2014). Living in a rural area led to inequities in
education and health, and limited access to services.
Rural areas are usually associated with low income, which
also represents a major risk factor for these diseases
(PETERSEN and KWAN, 2011). In central Chile, there
was a significantly higher prevalence of caries in children
of 12 years old from rural areas (67.5%) than in those from
urban areas (54.04%), (GIACAMAN et al, 2018).
According to data supplied by the Health and
Social Protection Ministry in Columbia in 2014, the prevalence of dental cavities was 62% in children of 5 years
old, 52% in 12 years category, and 76% in adults between
30-34 years (HERRERA SERNA and LÓPEZ SOTO,
2018).

Oral hygiene and preventive programmes for
gingivitis
Oral hygiene represents an important preventive
factor that can be personally controlled, and can be
improved through small changes of technique and habits
(LEVINE, 2004, FOLAYAN et al, 2014).
Mechanical plaque control
Oral hygiene means intend to eliminate or modify
the structure of the dental plaque (GAUBA et al, 2013).
Therefore, dental brushing is a mechanical process that
aims to dismantle the biofilm, even if it fails the complete
removal, especially in young children who have not yet
developed motor skills to apply a proper oral hygiene
technique (SICCA et al, 2016). This destructuring prevents
the plaque to have pathological effects.
School stage represents the period when most habits
are acquired as permanent. Oral health education implemented in this period is important for determining healthy
habits (CHUNG et al, 2006).
The preventive means aim at sensitizing managers
in health care and school teachers to implement a program
of daily brushing in schools, beginning with the primary
school, in order to fix a behavior, to control the dental
plaque, and to prevent the caries occurrence and gum
inflammation in children. The main objective of the oral
education is to motivate the individuals in terms of disease
prevention, keeping teeth, and taking responsibility for
their oral health. Children who underwent the oral health
program during 72 months succeeded to considerably
improve their brushing technique. Consequently, the oral
hygiene has been ameliorated, leading to a better gingival
health (HERRERA SERNA and LÓPEZ SOTO, 2018).
Most studies, even with a shorter follow-up, showed a
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significant progress in controlling the level of the dental
plaque (MARCON et al, 2016). This thing coincides
with the study results of Schlueter et al (2010), which
reported that repeating motivation every session, using
various leaflets, instructions, and interactive demonstrations were efficient for improving the brushing technique.
Among young children, the simple method of
“horizontal brushing” has been shown to be effective in
controlling the dental plaque (LEVINE, 2004). MullerBolla and Courson (2013) developed a systematic analysis
to evaluate children’s ability to remove the dental plaque,
and also to be able to identify the most efficient methods
of brushing. So, for the children of 6-7 years old, they
noticed that the horizontal technique was the most efficient,
being easy to learn and apply, and efficient in removing
the plaque (MULLER-BOLLA and COURSON, 2013).
Bergstrom and Lavstedt (1979) suggested that the horizontal technique should be recommended for school-age
children, and its efficiency has been demonstrated by
Harnacke et al (2012).
In Scandinavian countries, a series of controlled
clinical trials demonstrated the efficacy of professional
tooth cleaning (PTC), including flossing and using 5%
monofluorophosphate prophylactic paste compared to
toothbrushing with 0.2% sodium floride (NaF) solution
(LINDHE and AXELSSON, 1973) and to use of
mouthrinse with 0.2% NaF solution (HAMP et al,
1978). After finishing the study they observed significant
reductions in plaque and gingival scores, concurrently with
significantly lower caries increment in the test groups.
Similar results were obtained in a study performed in
Russia, in which no interventions were offered to control
groups (EKSTRAND et al, 2000). In Denmark, significant
reductions in plaque and gingival scores and low caries
increment were recorded only by using the PTC and topical
fluoride application at regular intervals (PETERSEN,
1989).
Chemical plaque control
It is recognized and accepted that chlorhexidine
(CHX) remains the gold standard as antiplaque and antigingivitis agent (MATTHIJS and ADRIAENS, 2002).
However, the anticaries effect of CHX is questionable.
The use of CHX in concentrations of 0.1% or 0.2% in
mouthrinse in children, for 6 months, achieve significant
reductions for plaque and gingival indices, and no
differences for caries increment, compared with a placebo
(LANG et al, 1982).
In a study performed on a sample of more than 1200
Scottish schoolchildren, the authors failed to demonstrate
any reduction in caries increment over a 3-year period,
when a 10% CHX varnish was applied 6-12 times
(FORGIE et al, 2000). Splieth et al (2000) selected
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caries-active schoolchildren who had developed more than
1 new lesion per year for the past years, for a treatment
combination of CHX varnish and fluoride gel versus
fluoride gel controls. Even if the experimental group
developed less caries over 12 months, there were no
significant differences. Another study was performed in
Surinam with semi-annual CHX varnish applications, and
again no effect on caries increment in schoolchildren
was demonstrated (SOET et al, 2002).

Conclusions
The microbial etiology of gingivitis is a fact
acknowledged. However, the pathogenic action of the
bacteria is accomplished in children and adolescents, in
the presence of carious lesions, calculus and/or poor
hygiene. Therefore, there is a need to provide prophylactic
treatment, as well as screening procedures within the
population groups at risk, in order to establish the most
appropriate curative treatment.
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