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Prevalence of gingivitis in preschool-age children living on the east side
of Mexico City
Olga Taboada Aranza1 and Ismael Talavera Peña2
Abstract
Background. Gingivitis is an inflammatory process that is the precursor to periodontal disease. This process generally begins from 6 years
of age. However, there are studies that show a prevalence of 18 to 38% in 3-year-old children.
After reviewing the scientific literature, we noticed insufficient research in preschool populations in order to prevent gingivitis. The purpose
of this study was to describe the frequency and distribution of a population of preschool children.
Methods. An observational, descriptive, cross-sectional study was developed in 77 preschool children with an average age of 4.6 years
(±0.4). There were 40 males (52%) and 37 females (48%).
Results. The prevalence of gingivitis was 39%. The O’Leary buccal hygiene index value was 75.4% (95% CI: 74-77). Seventy five (97.4%)
children presented ≥20% of their dental surfaces covered with dental plaque. The risk factors analyzed showed that the individual risks
are the same in children exposed to this problem or those who are not exposed, although the presence of ≥20% of surfaces covered with
dental bacterial plaque was clinically significant (odds ratio = 1.6; 95% CI: 1.3-2.0; p >0.05).
Conclusions. Results showed a prevalence of 39% of gingivitis, which was higher than expected. Severity of gingivitis increases with age.
These results confirm the necessity of studies among this population in order to limit the consequences of the evolution of periodontal disease.
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Introduction
Gingivitis associated with dental bacterial plaque (DBP)1
is the most common form of periodontal diseases2,3 and
is considered the initial stage of periodontal disease4
caused by the accumulation of supragingival plaque at
the gingival margin.5
Plaque-induced gingivitis is characterized by the inflammation of the gums, without loss of clinical implant.6
Among the most common signs are redness and swelling
of the gums, bleeding upon stimulation, changes in the
consistency and contour, presence of plaque and/or calculation without radiographic evidence of crestal bone loss.7
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Gum disease is considered to be the second alteration in
oral disease affecting >75% of the population.8 Gingivitis
is an inflammatory process that begins in early childhood.9
The prevalence and severity of gingivitis indicates that
this disease begins at the age of 5 years (the highest point
occurs during puberty10), with a prevalence of 2 to 34%
in children of 2 years of age and 18 to 38% in children 3
years of age.11
It has been shown that bacterial plaque found on the
tooth surface is responsible for the development of gingivitis, which is the first stage of most forms of periodontal
disease.12 The presence of this has been assessed through
oral hygiene indexes that measure the amount of dental
plaque.13
Among the published studies that describe the frequency and distribution of DBP is that conducted in 48
school-age children (4 to 8 years old) in Tijuana, Baja
California, Mexico, which found that 78% of the total of
teeth reviewed (n = 987) had plaque. Male students had a
higher percentage of plaque at 5 years of age, whereas the
higher frequency of plaque in female students was found
at 6 years of age. There were no statistically significant
differences according to gender.14 In another study of
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school-age children (8 to 12 years of age) in the eastern
area of Mexico City, researchers reported that 48.8% of
the population showed poor oral hygiene.15
In regard to gum disease, in the scientific literature
many references exist on the prevalence of gingivitis in
the adolescent and adult population, which demonstrate
the evolution of gingivitis. Among the published reports
is that of De la Teja et al. in school-age children of low
socioeconomic status. The hypothesis that was considered
in the study was that the older the person was, the higher
the rate of gingivitis. Researchers concluded that, at 7
years of age, the school children presented a gum index
by Löe and Silness of 0.67 (±0.2), measured clinically as
mild gingivitis, whereas at 12 years of age the index value
was 1.10 (±0.4), rated as moderate gingivitis.16
In the study conducted by Hernández et al. in children 6
to 14 years of age and whose purpose was to determine the
presence of periodontal disease and oral hygiene in 2,140
subjects, the authors found that the prevalence of periodontal disease for the entire group was 61%. For females
it was 59.8% and for males it was 62.3%, with a value of
Russell’s periodontal index of 0.2. In male patients it was
higher than in female patients with results of 0.21 vs. 0.18.
The average value of the Simplified Oral Hygiene Index
(SOHI) for the entire group was 1.4 and they found no
statistically significant differences according to gender.17
However, a study by Mendoza et al. showed an association of periodontal disease with socioeconomic status and
patient age. These authors reported that the combination
of low socioeconomic status and increasing age shows a
higher proportion of gum disease and reported that, among
the low socioeconomic levels, 31.6% of 6-year-old children and 60.9% of 12-year-old children had gingivitis.5
In another study of the prevalence of gingivitis in a
group of school-age children and their relationship with
the level of oral hygiene, researchers found that the prevalence of gingivitis assessed by the gingival index of Löe
and Silness was 20.6% without statistically significant
differences observed according to area and location of
gingival mucosa. As for the quality of oral hygiene, the
authors showed that it was good in 51.1%. This factor is
considered as protective for development of the disease
and provides that the population ratio is almost 1:1 with
risk of having gingivitis.15
Epidemiological studies indicate that gingivitis occurs
at a rate of 1-9% in a childhood population of 5-11 years
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of age and from 1-46% in the population between 12 and
15 years of age.18 Other reports show that in children 3- to
11-years of age, the rates vary from 14-85%.19
As can be seen, the scientific literature shows a wide
variation in regard to the prevalence of gingivitis. These
studies have been conducted in school-age and adolescent
populations and younger preschoolers; therefore, it was
considered necessary to develop a research study that
would describe the prevalence of gingivitis in a preschoolage population for a better screening in the design of
intervention programs to limit the healthcare problem
represented by periodontal disease.
Subjects and Methods
We performed an observational, cross-sectional and descriptive study in a population of 77 preschoolers officially
enrolled in the Antonia Nava de Catalán Preschool located
in the area of east Iztapalapa. Of the total population, 52%
of the students (n = 40) were males and 48% (n = 37) were
females. Average age was 4.6 years (±0.4). According to
age group, the population was comprised of 25 4-year-old
children and 52 children 5 years of age.
The investigation began with the standardization and
calibration of the clinical criteria for gingivitis and DBP
of the principal examiner to obtain a reliability of diagnostic criteria, according to the parameters from WHO
(κ = 0.77, 95% CI: 0.62 to 0.81). We then proceeded to
perform clinical examination of gingivitis and DBP prior
to informed consent of the parent or guardian.
Clinical assessment of gingivitis was categorized by the
clinical presence or absence of inflammation of the gums
and, collaterally, we used the Massler and Schooner index
that assesses three vestibular areas of the gums: papillary,
marginal and attached (PMA)6 to observe the areas of the
gums that showed inflammation. When none of the areas
presented any signs of disease, the tooth was given the
value of 0. If inflammatory changes were observed in the
papillary gum area, it was given the value of 1. If there
was inflammation in the marginal area of the gum it was
given a value of 2 and, if the inflammation included the
attached gum area, it was recorded with a value of 3. We
only registered the inflammation and it was detected with
the naked eye, using only a mirror.20
The O’Leary index was used to evaluate the presence of
dental plaque. This index records the presence or absence
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of plaque in four zones of each tooth.21 Obtained data
were processed using the SPSS v.11.0 statistical program
for Windows. Descriptive statistics were obtained for the
study variables, and testing statistical significance for
quantitative variables was done with Student t-test. For
qualitative variables, χ2 test was used with a 95% confidence interval (CI). Likewise, risk estimates were calculated
as odds ratio (OR) with 95% CI established as a risk when
OR was >1 and CI did not include the 1 (p <0.05).
Results
The PMA index value for the total population of the study
was 1.6 (moderate gingivitis): 2.1 (severe gingivitis) for
males and 1.0 (mild gingivitis) for females. For 4-yearold subjects, the index value was 2.1 (intense) and for
5-year-old subjects it was 1.3 (moderate). There were no
statistically significant differences according to gender
and age.
Of the 77 preschool children, only 30 (39%) had inflammation in any of the three gum areas. Of these, 18 were
males and 12 were females. When analyzing by age, we
observed that 11/25 children 4 years of age and 19/52
children of 5 years of age showed inflammation. The gum
area most affected was the papillary area followed by the
marginal area (Table 1).
The O’Leary index value for the total of the preschoolage children was 75.4% (95% CI: 74-77) (Table 2). It
is known that ≥20% of the tooth surfaces covered with
dental plaque is an indicator of risk and presented by
97.4% (n = 75) of the children (Table 3). In assessing the
Table 1. Preschool-age children with presence of inflammation
according to gum area
Variable

Gum area
n

Papillary

Marginal

Attached

Total

40
37

8
7

9
5

1
0

18
12

25
52

6
9

5
9

0
1

11
19

Gender
Male
Female
Age (years)
4
5

Vol. 68, January-February 2011

Table 2. Percentage of distribution of oral hygiene in the studied
population
Variable

O’Leary Index

95% CI

73.8
77.0

72-75
75-78

4
5

70.1
77.9

68-72
76-79

Total

75.4

74-77

Gender
Male
Female
Age (years)

Table 3. Preschool-age children at risk for presenting ≥20% of tooth
surfaces covered with DBP
DBP
Gender

No risk (<20%)

Risk
(≥20%)

Total

1
0

10
29

11
29

0
1

14
22

14
23

2

75

77

Male
4 years
5 years
Female
4 years
5 years
Total

DBP, dental bacterial plaque.

presence of ≥20% of the tooth surfaces covered with DBP
and the presence of gingivitis, the calculated value for χ2
evidence, in this case, does not distinguish between them
(p >0.05) despite the fact that 45 preschool-age children
with this risk still have not developed gingivitis (Table 4).
Analysis of the indicators showed that the individual
risks in exposed and unexposed subjects are equal. In other
words, the entire study population is found to be at risk for
the presentation of gingivitis. However, the value of the
CI of ≥20% of the surfaces with DBP ranges from 1.3-2.0
with a 95% CI. With an interval that does not include 1,
the risk is clinically significant even when the differences
are not statistically significant (OR = 1.6, 95% CI: 1.3 to
2.0; p >0.05) (Table 5).
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Table 4. Preschool-age children at risk of gingivitis for presenting
with ≥20% of tooth surface covered with DBP
Gingivitis
Absent

Present

Total

No risk <20%

2

0

2

Risk ≥20%

45

30

75

Total

47

30

77

Surfaces covered with DBP

DBP, dental bacterial plaque.
Table 5. Risk factors associated with gingivitis in preschool-age
children
Risk factors

OR

95% CI

p*

Age
4 years

0.7

0.2-1.9

0.5

Gender
Male

0.6

0.2-1.4

0.2

DBP
≥20% of surface covered

1.6

1.3-2.0

0.5

χ test.
DBP, dental bacterial plaque.
2

Discussion
In our study we found a prevalence of gingivitis of 39%
among preschool children of 4 and 5 years old, a higher
prevalence than that reported by Piazzini showing a
prevalence of 2-34% in children 2 years of age and 18
to 38% in children 3 years of age.11 Studies performed in
European populations show that gingivitis is present in
52% of schoolchildren.22 In Mexico, children from 8 to 12
years of age show a prevalence of 20.6%.15 In adolescents,
the prevalence of gingivitis is 44%; of whom 80.9% have
mild gingivitis, 16.5% have moderate gingivitis and 2.5%
have severe gingivitis.10 In Mexican children 6 to 14 years
old, the prevalence of gingivitis is 91.3% and for periodontitis it is 3.1%.23 As noted, the prevalence of gingivitis,
as assessed by different techniques and in school-age and
adolescent populations, presents a variability ranging
from 2-91%.
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Considering that the quality of oral hygiene plays a
primary role in the onset of gingivitis, it was noted that the
O’Leary hygiene index value for our total study population
was 75.4%. Of the 77 preschoolers, 75 had >20% of the
tooth surfaces covered with DBP, i.e., 97.4% of preschool
children are found to be at risk of developing gingivitis.
This figure is higher and particularly alarming when compared with the data reported from a study of Argentine
adolescents in which the Löe and Silness gingival index
was 1.6, with an O’Leary index of oral hygiene at the age
of 15 to be 50% in males and 70% in females.24
The risk indicators analyzed in this study were 4-yearolds (OR = 0.7, 95% CI: 0.2 to 1.9; p >0.05), males
(OR = 0.6, 95% CI: 0.2 to 1.4, p >0.05) and ≥20% of the
surfaces covered with DBP (OR = 1.6, 95% CI: 1.3-2.0;
p >0.05). It was noted that the indicators are equal for
this population, in other words all preschool children
in this study were found to be at risk for presentation of
gingivitis. However, school-age children with >20% of
the dental surfaces covered with DBP showed a clinically
significant risk.
Our results show that gingivitis begins at a very early
age and promotes a severe pathological process according
to increasing age as shown in the studies by Orozco et al.,10
Tello de Hernandez et al.23 and results of the present study.
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