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SUMMARY
Aim: The aim of the present study is an epidemio-

logical study of risk factors and the prevalence of periodon-
tal disease in children aged 10-14 years.

Materials and methods: The subject of the study
were 457 children. All were clinically examined, and the
data were recorded on a specially designed card. Each child
was assessed for risk periodontal profile in 4 levels, which
includes: assessment of oral hygiene habits; registration of
dental status, reporting of carious lesions and obturations
on surfaces dangerous for periodontal health (proximal, cer-
vical); the presence of orthodontic anomalies and other risk
factors; assessment of the plaque index of Silness-Loe
(PLSL); assessment of gingival index according to Loe and
Silness (GILS)

Results: Carious lesions at risk for gingival inflam-
mation surfaces are registered in 59% of children, at risk
for periodontal health fillings in 32% and orthodontic
anomalies in 37%. The studied children showed relatively
good oral hygiene (PLSL-0.43 ± 0.28), which improved with
age, with the largest amount of plaque observed on the
proximal and vestibular surfaces. Over 88% of children
have mild gingival inflammation (GILS-0.56 ± 0.42),
mainly affecting the front teeth in both jaws.

Conclusions: Gingival inflammation in 10-14 year
old children covers more than half of the studied children,
with mild forms of inflammation predominating with a rela-
tively low oral hygiene index. 2/3 of  registered caries and
1/3 of the fillings have a localization which presents a risk
for periodontal health. Orthodontic anomalies are the next
most serious risk factor for plaque accumulation and
gingival inflammation.

Keywords: gingival inflammation, risk factors, peri-
odontal indices,

INTRODUCTION
The period of mixed dentition is characterized by

an increased risk of periodontal disease. This is a period
of unstable oral hygiene habits, risky nutrition for plaque
accumulation, orthodontic anomalies, hormonal changes
related to the sexual growth of children and the formation
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of subgingival microflora immediately after the tooth erup-
tion of permanent children’s teeth.

The modern classification of periodontal diseases
focuses on local risk factors and defines periodontal pa-
thology primarily as site specific condition. This new con-
cept is related to the specification of the local factor of the
inflammatory reaction in the gingiva in the context of the
overall gingival status of the patient [1, 2].

As children grow and develop, the composition of
the subgingival biofilm changes. It is influenced by the
immune system, hormonal status, tooth eruption.

Various epidemiological studies have shown that
gingivitis is prevalent in children and adolescents world-
wide, and the results obtained by various authors show that
about half of children in early adolescence have plaque-
associated gingivitis [3, 4, 5, 6]. Other author groups found
a lower relative share of these diseases, which is probably
due to the use of different indices to objectify the gingival
status in the study of children [7]. For epidemiological pur-
poses, according to the latest consensus among leading
periodontists, gingival inflammation is defined as a con-
dition in which BOP (bleeding on probing) involving more
than 10% of the gingiva and a probing depth less than or
equal to 3 mm is observed [2].

AIM
The aim of the present study is an epidemiological

study of risk factors and the prevalence of periodontal dis-
ease in children aged 10-14 years.

MATERIAL AND METHODS
The subject of the study were 457 children aged 10

to 14 years.
The study was conducted in two Sofia schools. The

children were evenly divided into five groups according
to age - 10, 11, 12, 13, and 14 years old.

The criteria for inclusion of children in the study
were:

- informed consent signed by the parents for partici-
pation in the scientific research approved by the Research
Ethics Committee with protocol No.12 / 14.05.2020;

- lack of systemic diseases or drug therapy;
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- lack of non-removable orthodontic appliances;

Methodology
All the children were clinically examined, and the

data were recorded on a specially designed card. The clini-
cal trial was performed by an examiner in a clinical office.
Disposable examination instruments and a mechanical peri-
odontal probe were used, and the data were recorded with
the participation of a dental assistant.

Each child was assessed for the risk of periodontal
pathology at 4 levels:

- Level 1 - Anamnestic data for systemic pathology,
risk for periodontal health; behavioral factors - assessment
of oral hygiene procedures (frequency of brushing);

- Level 2 - oral environment - assessment of plaque
accumulation by plaque index according to Silness and
Loe;

- Level - teeth and gingiva - registration of dental
status by including carious lesions with diagnostic thresh-
old D3 and reporting of carious lesions and fillings risky
for periodontal health (proximal, cervical); the presence of
orthodontic anomalies; assessment of the width of the at-
tached gingiva in the lower front and the presence of
gingival recessions as a risk factor for periodontal destruc-
tion;

- Level 4 - microenvironment - assessment of gin-
gival inflammation by gingival index according to Loe and
Silness;

The registering of the orthodontic anomalies was
performed according to the criteria for orthodontic devia-
tions accepted in the Department of Orthodontics of FDM
Sofia.

To estimate the width of the attached gingiva was
adopted the norm of 2 mm in the area of the lower front
teeth and any deviation below 2 mm was accepted as a re-
duced width.

Gingival recessions were registered in all cases in
which withdrawal of the marginal gingival tissues apically
from the enamel-cement border of the examined teeth was
observed.

The reading of the Silness and Loe plaque index and
the Loe and Silness gingival index [8] was performed us-
ing a mechanical periodontal probe (WHO 621) on all ex-
amined permanent teeth at four points - medial, vestibular,
distal and oral,  the classical methodology of the index is
observed.

The calculation of the index for the patient is the
sum of all reported values divided by the number of exam-
ined points. The same calculation was performed in sex-
tants.

SPSS Windows, version 19.0, was used for statisti-
cal data processing.

RESULTS
Level 1. Oral hygiene habits
The following figure shows the frequency of oral

hygiene procedures in the examined children (Figure 1).

Fig. 1. The frequency of oral hygiene procedures in
the examined children

The figure shows that in terms of brushing frequency,
over 2/3 of children brush their teeth twice a day, while
the remaining 1/3 apply their oral hygiene procedures once
a day. This gives reason to believe that the vast majority
of children between the ages of 10 and 14 have properly
developed oral hygiene habits.

Level 2. Oral hygiene status
The following table shows the mean Silness-Loe

Plaque Index (PLSL) in the different age groups (Table 1).

The table shows that the mean value of the Silness-
Loe plaque index in all examined children is 0.43 ± 0.28,
which shows that the children have good oral hygiene. The
age distribution shows the highest value in 10-year-old
children and a progressive decrease in value with increas-
ing age.

The following table shows the distribution of the
Silness-Loe plaque index by surfaces (Table 2).

Table 1. Mean value of Plaque Index by Silness-Loe
(PLSL) in different age groups

Plaque indexPLSL

Age N  Mean ±SD

10 years old 99 0.61±0.34

11  years old 97 0.47±0.22

12  years old 89 0.42±0.24

13  years old 92 0.30±0.21

14  years old 80 0.30±0.25

Total 457 0.43±0.28

ANOVA T= 23.395  p<0.05
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 Level 3. - risk factors for periodontal health (teeth,
occlusion, gingiva)

3.1 Carious lesions and fillings risk for periodon-
tal health

The average caries presence, represented by the
DMF (T + t) - index, of the examined children is 2.33 teeth
per child. With age, there is a progressive decrease in this
value, which is explained by the gradual transition from
mixed to permanent dentition.

The following table shows the relative share of cari-
ous lesions and fillings, which present a risk for periodon-
tal health (Table 3).

The values of the plaque index on the proximal and
vestibular surfaces are respectively 0.56 ± 0.51 and 0.55 ±
0.51, while on the oral surfaces, the value decreases repeat-
edly and is - 0.09 ± 0.25 (p <0.05), which is the probable
reason for the relatively low average values of the plaque
index.

The table shows that the total number of carious le-
sions in all examined children is 449, of which more than
half - 59% are at risk sites related to their periodontal health.
There are a total of 610 obturated teeth, of which only 32%
are at risk sites for periodontal health.

Table 3. Carious lesions and fillings risky for periodontal health

Affected Non risky Risky Total

by caries n % n % n %

Carious lesions 186 41 263 59 449 100

Fillings 415 68 195 32 610 100

3.2.Orthodontic anomalies
The following figure shows the relative proportion

of orthodontic anomalies by age (Figure 2).

Fig. 2. Relative share of orthodontic anomalies by age

Figure 2 shows that in a little over 1/3 of the exam-
ined children, the presence of an orthodontic anomaly is
established, as the percentage of 10-year-olds is the high-

est among the children with malocclusions.
The following figure shows the distribution of dif-

ferent types of dental jaw deformities (Figure 3).

Table 2. Distribution of plaque index Silness-Loe
(PLSL) on surfaces

Localization ofPLSL Mean ± SD One sample T test

Vestibular 0.55± 0.51 T=55.455p<0.05

Proximal 0.56±0.51 T=57.802p<0.05

Oral 0.09±0.25 T=19.682p<0.05



J of IMAB. 2021 Oct-Dec;27(4) https://www.journal-imab-bg.org 4095

Fig. 3. Distribution of different types of orthodon-
tic anomalies

It is clear from the figure that only 1/10 of all ex-
amined children have a clinically established reduced
width of the attached gingiva.

Level 4. Gingival status of the examined children
The following table presents the mean values of

gingival inflammation according to Loe-Silness, in the dif-
ferent age groups (Table 4).

Table 4. Mean gingival index Loe-Silness (GI LS)
by age

Gingival indexGI LS

Age n  Mean ±SD

10 years old 99 0.58±0.56

11  years old 97 0.63±0.28

12  years old 89 0.66±0.39

13  years old 92 0.57±0.40

14  years old 80 0.30±0.30

Total 457 0.56±0.42

ANOVA T= 10.666   p<0.05

The highest value is registered in 12-year-old chil-
dren - 0.66 ± 0.39, and the lowest - in 14-year-olds, where
the value drops twice.

The following figure shows the distribution of chil-
dren according to the severity of the gingival Loe-Silness
index (Figure 6).

Fig. 6 Distribution of children according to the de-
gree of severity of the gingival index Loe-Silness

It is clear from Figure 3 that more than half of all
examined children (58.6%) have a deep bite. The remain-
ing orthodontic anomalies occur in 1/3 of the examined
children.

3.3. Gingival recessions
The following figure shows the relative share of

gingival recessions in all examined children (Figure 4).

Fig. 4. Relative share of gingival recessions in the
examined children

The figure shows that only 4% of all examined chil-
dren are diagnosed with gingival recession. Over 95% of
children do not have a clinically established recession.

3.4. Width of the attached gingiva
The following figure shows the relative proportion

of reduced width of the attached gingiva in the area of the
lower front in all examined children (Figure 5).

Fig. 5. Relative share of width of the attached
gingiva in the area of the lower front teeth

The figure shows that 88% of all examined children
have a value of gingival index between 0 and 1. Only 11%
have a value of the index between 1 and 2, which indi-
cates moderate inflammation, and less than 1% have val-
ues above 2.

4.1. Correlation between Silness-Loe plaque index
and Loe-Silness gingival index, by sextants

The following table presents the comparison be-
tween plaque and gingival index by sextants (Table 5).
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plaque accumulation on the oral surfaces compared to the
vestibular and proximal dental surfaces is the probable rea-
son for the relatively low average values of the registered
plaque index, which are below one.

From the present study, it is clear that the transition
from mixed to permanent dentition is characterized by
gradual improvement of oral hygiene procedures, reduction
of the number of carious lesions on risk surfaces due to
their physiological change, which inevitably leads to pro-
portional reduction of plaque index Silness-Loe with age.

In the study, it was found that the relative propor-
tion of carious lesions leading to risk for periodontal health
(proximal, cervical) is 59%, and the number of these cari-
ous lesions decreases with age. The presence of such le-
sions is associated with the tendency to retain more plaque
near the gingival margin, which is a major etiological fac-
tor in periodontal pathology. The effect of irregularly con-
toured fillings located on surfaces that are dangerous for
periodontal health is similar [10]. We found that in the ex-
amined children, the relative share of these fillings is 32%.

Orthodontic anomalies are the third most common
oral pathology after caries and periodontal diseases and are
considered a risk factor for the accumulation of dental
plaque and its difficulty in removal [11]. Our study found
that 1/3 of the examined children have orthodontic anoma-
lies, most of them are with a deep bite. A group of scien-
tists have found that the chewing forces that are generated
in the presence of a deep bite can accelerate the develop-
ment of periodontal disease. This type of malocclusion usu-
ally results in the retention of large amounts of food that
remains on the vestibular surface of the lower frontal teeth,
which in combination with unestablished oral hygiene hab-
its in childhood could be considered a risk factor in peri-
odontal pathology [12].

The present study established that the percentage of
children with gingival recessions was insignificant (4%),
and it can be concluded that the impact of gingival reces-
sions in periodontal pathology in children aged 10 to 14
years is minimal and is rather an exception. On the other
hand, the presence of a reduced width of the attached
gingiva is a risk indicator for both future gingival reces-
sions and localized periodontal destruction. Our study
found a prevalence of 8%reduced width of the attached
gingiva in all children studied. Despite the small number
of children with reduced width of the attached gingiva, we
believe that this indicator is extremely important for the
prevention of future periodontal complications and should
be considered in orthodontic treatment of lower frontal
teeth to prevent the process from becoming more severe.

The present study found that according to the Loe
and Silness gingival index used, nearly 90% of the chil-
dren studied had mild plaque-associated gingivitis. The
values of the gingival index of Loe and Silness are com-
parable to those of the plaque index of Silness and Loe
and show a high correlation between the indices, with
higher values of the front teeth in the upper and lower jaw.
Similar to our results are obtained by other author teams
that use the same indices for evaluation [13, 14, 15].

The table shows that a larger amount of plaque and,
respectively, more severe gingival inflammation is observed
in the front teeth of the lower and upper jaw (II and
Vsextant). It was found that in the area of molars and
premolars in the upper jaw (I and III sextant), more plaque
is retained compared to the same teeth in the lower jaw,
which leads to more pronounced inflammation in these sex-
tants.

The following figure shows pearson correlation be-
tween plaque index Silness-Loe and gingival index Loe-
Silness by sextants (Figure 7).

Fig. 7 Pearson correlation between plaque and
gingival index (Silness-Loe / Loe-Silness) by sextants

From the figure it is visible that there is a medium
correlation between plaque accumulation and gingival in-
flammation in all sextants except III. The high plaque ac-
cumulation in the third sextant does not correspond to the
gingival inflammation in the same area, which may be due
to food intake immediately before the examination.

DISCUSSION
According to our study, it is clear that the oral hy-

giene habits of the studied children are relatively good,
with an average value of the plaque index of Silness and
Loe is 0.43 ± 0.28, which is an indicator of good oral hy-
giene. It is well known that subjects performing high oral
hygiene standards at daily intervals will maintain gingival
health longer in lifespan [9]. Twice the lower values of

Table 5. Comparison between plaque index Silness-
Loe and gingival index Loe-Silness by sextants

PL SL GI LS

Sextants Mean ± SD Mean ± SD

I sextant 0.36 ± 0.39 0.18 ± 0.44

II sextant 0.59 ± 0.40 0.98 ± 0.74

III sextant 0.72 ± 3.69 0.20 ± 0.50

IV sextant 0.28 ± 0.37 0.11 ± 0.37

V sextant 0.50 ± 0.36 1.04 ± 0,77

VI sextant 0.28 ± 0.34 0.13 ± 0.39

ANOVA T=6.060 p=0.000 T=282.768 p=0.000
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CONCLUSIONS:
1. The studied children aged 10-14 years show rela-

tively good oral hygiene, which improves with age.
2. The largest amount of plaque is observed on the

approximal and vestibular surfaces, which correlates with
gingival bleeding.

3. In 59% of children aged 10-14, carious lesions at
risk for gingival inflammation are registered, with 32% fill-
ings at risk for gingival inflammation and with 37% of or-
thodontic anomalies, which may be the cause of increased
plaque accumulation.

4. The reduced width of the attached gingiva, as well
as the gingival recessions, are insignificant risk factors for
periodontal pathology at the age of 10-14 years.

5. 88% of children aged 10-14 have mild gingival
inflammation, which mainly affects the front teeth in the
upper and lower jaw.
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