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Resumen

La gingivitis es mas frecuente en nifios y adolescentes,
influenciada por factores compartidos con enferme-
dades no transmisibles (ENTs). Objetivo Estudiar la
inflamacién gingival y su relacién con indicadores de
riesgo en escolares montevideanos de 12 afios. Méto-
do. Fueron utilizados datos secundarios de un estudio
transversal poblacional realizado entre 2011-2012. Se
emplearon cuestionarios, mediciones antropométricas
y examen bucal. Resultados. Fueron examinados 1.154
escolares con un 66,6% de respuesta. El 70,2% (IC
95%: 64,9-75,5) present6 gingivitis, siendo el 33,0%
(IC95%: 27,7-38,2) severa. Los escolares que declara-
ron cepillarse =3 veces al dia y tenian sobrepeso/obe-
sidad presentaron OR: 0,66 (IC 95%: 0,46-0,95) y OR:
1,57 (IC 95%: 1,12-2,20) respectivamente, ajustado
por tipo de escuela y atencién odontolégica. Conclusio-
nes. Se hall6 una alta prevalencia de gingivitis, estando
asociada al habito de cepillado dental y a la condicién
de sobrepeso/obesidad, confirmando la importancia de
incorporar la odontologia en la estrategia de factores

Palabras clave: Gingivitis, nifios 12 afios, prevalencia,
indicadores de riesgo

Introduction

According to the World Health Organization (WHO),
periodontal disease (PD) is the second most prev-
alent oral disease. PD is a chronic condition that is
prevalent worldwide® and has a negative impact
on the quality of life of children and adolescents.®
Gingivitis is the most common periodontal disease in
children,® affecting more than 70% of children be-
tween the ages of 6 and 11. A review of the global
literature showed that the prevalence of gingivitis in-
creases considerably during puberty, with prevalence
figures ranging from 50% to 99%.®

Gingivitis is an inflammatory condition specific to
the supra- and intra-crevicular site, initiated by the
accumulation of dental biofilm. It is reversible and
a precursor to periodontitis. It is characterized by
bleeding during brushing, erythema, edema, sensitiv-
ity, and bad breath.®® However, its expression is influ-
enced by other factors such as sociodemographic and
behavioral factors that influence biological factors,
and it can be said that the expression of gingivitis is

Resumo

A gengivite é mais comum em criancas e adolescentes,
influenciada por fatores compartilhados com as doengas
cronicas nao transmissiveis (DCNTs). Objetivo. Estudar
a inflamacao gengival e sua relagdo com indicadores de
risco em escolares de 12 anos de Montevidéu. Método.
Foram utilizados dados secundarios de um estudo popu-
lacional transversal realizado entre 2011 e 2012. Foram
utilizados questionarios, medidas antropométricas e
exame bucal. Resultados. Foram examinados 1.154 es-
colares, com uma taxa de resposta de 66,6%. 70,2% (IC
95%: 64,9-75,5) apresentaram gengivite , sendo 33,0%
(IC95%: 27,7-38,2) grave. Os escolares que relataram
escovar os dentes =3 vezes ao dia e estavam acima do
sobrepeso/obesidade tiveram OR: 0,66 (IC 95%: 0,46-
0,95) e OR: 1,57 (IC 95%:1,12-2,20), respectivamente,
ajustados para tipo de escola e atendimento odontologi-
co Conclusées. Foi encontrada uma alta prevaléncia de
gengivite, associada aos habitos de escovacdo dentaria
e sobrepeso/obesidade. Confirmando a importancia da
incorporacdo da odontologia na estratégia de fatores de
risco comuns para DCNTs.

Palavras-chave: Gengivite, criangas 12 anos, pre-
valéncia, indicadores de risco

socially modeled.® In addition, it shares these risk
factors with other NCDs such as obesity and hyper-
tension.”) Its main risk indicators are age, sex, access
to health services, place of residence, parents’ edu-
cational level, and socioeconomic status, among oth-
ers.(6,8—13]

A recent study in Uruguay reported a high preva-
lence of gingivitis at age 12,® and the average num-
ber of bleeding sites showed an association with
some risk indicators (place of residence in depart-
ments bordering Brazil and low socioeconomic sta-
tus). However, these associations were not adjusted
for other variables present in the study, and analyses
that take into account the complexity of this oral con-
dition are necessary. Therefore, this study is the first
nationwide study that aims to determine the preva-
lence and extent of gingivitis and analyze its adjusted
relationship with different risk indicators in 12-year-
old schoolchildren in Montevideo, Uruguay.
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Methodology

STUDY DESIGN

Secondary data from a population-based analytical ob-
servational study were used for this work. This study
was approved by the Ethics Committee of the Faculty of
Dentistry of the Udelar, resolution No. 1 dated 12/11/12.
(9 A total of 1,154 12-year-old schoolchildren (934
from public schools and 220 from private schools) in
Montevideo were examined. For more details, see the ar-
ticle by Fabruccini et al.,, 2016.0

DATA COLLECTION

Two questionnaires were administered. The first was
aimed at parents or guardians and asked about sociode-
mographic indicators, such as the mother’s education-

al level and access to health services for the child. The
second questionnaire was aimed at schoolchildren and

asked about behavioral factors such as oral hygiene and

dietary habits.

Schoolchildren who submitted both completed ques-
tionnaires underwent a clinical examination. First, an-
thropometric measurements were taken, recording the
height of the schoolchildren barefoot and wearing light
clothing, using a tape measure placed perpendicular
to the floor on a wall without a baseboard. Each child’s
weight was recorded twice on a digital scale, and after
obtaining the two measurements, an average of both
was calculated.

Second, the oral examination was performed by four
previously trained examiners, using specially equipped
furniture, portable lamps, cotton rolls to control hu-
midity, mirrors, forceps, and sterile WHO standardized
probes. The schoolchildren were examined in the su-
pine position, and different oral conditions were record-
ed on a specific form.

For the gingivitis examination, the gingival bleeding
index (GBI) of Ainamo et al.(!¥ was used, using the ref-
erence teeth of Ramfjord.”'® The following teeth were
examined in the upper jaw: 16, 21, 24, and in the low-
er jaw: 36, 41, and 44.0%*) Each tooth was examined by
probing at different sites: distal, mesial, vestibular, and
palatal or lingual. If any of the teeth were missing, the
immediate proximal tooth was examined. Therefore, a
total of 24 sites were studied.

The examination began on the buccal side of tooth 16,
moving clockwise from distal to mesial, by sliding a blunt
periodontal probe along the gingival sulcus at a 60-de-
gree angle to the tooth axis, on the soft tissue wall, apply-
ing light pressure. The same maneuver was repeated on
the buccal side of teeth 21 and 24, this time from mesi-
al to distal. After 20-30 seconds, the presence or absence

of bleeding was observed and recorded in the mesial,
central, and distal areas. The examination continued on
the palatal side, from distal to mesial for teeth 24 and 21,
and from mesial to distal for tooth 16. After waiting 20-
30 seconds, bleeding presence or absence was again re-
corded. The absence of marginal bleeding on probing
was coded as 0, and its presence as 1. The same protocol
was applied to the lower teeth 36, 41, and 44.

TRAINING

Theoretical instruction was provided to standardize
gingival examination, probe angulation, and pressure.
Practical training was also conducted with four exam-
iners in a school that was not part of the study sample.
Calibration of gingival bleeding was not performed due
to its non-reproducible nature.

STUDIED VARIABLES
The outcome variable “gingivitis” was defined using the
GBL®> A schoolchild was considered to have gingivitis if
10% or more of the sites showed gingival bleeding.
Those with 210% to <30% bleeding sites were clas-
sified as having localized gingivitis, and those with
>30% as having generalized gingivitis.?” In addition,
gingivitis extent was calculated based on the number of
bleeding sites per individual.

THE EXPLANATORY INDICATORS
INCLUDED:

Sociodemographic: sex (female or male), mother’s
educational level (primary, secondary, or university),
type of school (state or private), and dental care (public
sector, mutual/cooperative system, or private sector);
behavioral: frequency of toothbrushing (once a day or less,
twice a day, or three or more times a day). Last, the child’s
nutritional status. Body mass index (BMI) was calculated
using recorded anthropometric data by dividing weight
in kg by height squared in cm. According to WHO 2007
child growth standards,®? children were classified by sex
as follows: normal weight with a z score <1; overweight
with a z score between 1 and 2; obese with a z score >2;
and severely obese with a z score >3.22

DATA ANALYSIS

Sample weights from the survey were calibrated using
weighting adjustments to account for discrepancies be-
tween the 2010 school enrollment sampling frame and
the 2011-2012 enrollment data collection. This weight-
ing variable was based on the probability of school selec-
tion and the population distribution by gender, type of
school (public and private), and each school’s participa-
tion rate (4.
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Gingivitis was reported as a percentage (prevalence)
and average number of affected sites (extent), with 95%
confidence intervals (CI). Association analyses were con-
ducted using different risk indicators (sociodemograph-
ic, behavioral, and biological). Wald Chi-square tests
were applied to prevalence, and Student’s t-tests to gingi-
vitis extent. Indicators with a p-value < 0.20 were includ-
ed in logistic regression and Poisson models, adjusted for
gingivitis prevalence and extent, respectively. Variables
with a p-value < 0.05 were considered significant.

Results

Of the 1,733 schoolchildren invited to participate, 1,154
were examined, yielding a response rate of 66.6%. In
this group, 47.7% were male and 52.3% female. Seventy-
eight point three percent had mothers with a second-
ary education or less, while the remainder had mothers
with tertiary or higher education. In terms of dental care,
76% of the children used public or mutual/cooperative
dental services, and 24% used the private sector. A to-
tal of 44.7% of schoolchildren reported brushing their
teeth three or more times per day. Finally, 62.1% of chil-
dren had a normal weight, and 37.9% were overweight
or obese (Table 1).

The overall prevalence of gingivitis was 70.2% (95%
CI: 64.9-75.5), with 7 out of 10 schoolchildren present-
ing 10% or more sites with gingival bleeding. The mean
number of bleeding sites was 6.04 (95% CI: 5.42-6.45).
The prevalence of localized gingivitis was 37.2% (95%
Cl: 32.7-41.8), while generalized gingivitis accounted
for 33.0% (95% CI: 27.7-38.2), meaning that 3 out of 10
schoolchildren had 30% or more bleeding sites.

When analyzing the prevalence of gingivitis in re-
lation to sociodemographic and behavioral variables,
schoolchildren who reported brushing <2 times per day
had a prevalence of 74.3% (95% CI: 66.7-81.8), which
was significantly higher than among those who report-
ed brushing three or more times per day. In addition,
the average number of bleeding sites was significantly
lower among schoolchildren who had access to private
dental care and among those who reported brushing
three or more times per day, with p-values of 0.04 and
0.02, respectively.

Similarly, overweight or obese schoolchildren had a
gingivitis prevalence of 75.6% and an average of 6.72
bleeding sites, both significantly higher than those ob-
served among schoolchildren with normal weight, with
p=0.01 and p = 0.02, respectively (Table 2).

Finally, schoolchildren who reported brushing three or
more times per day were less likely to present gingivi-

tis than those who brushed two or fewer times per day
(OR =0.66,95% CI: 0.46-0.95), while overweight/obese
schoolchildren were more likely to present gingivitis
(OR=1.57,95% CI: 1.12-2.20), in the analysis adjusted
for school type and type of dental care. Furthermore,
schoolchildren who reported brushing three or more
times per day had fewer bleeding sites than those who
brushed two or fewer times per day (RR =0.79, 95%
CI: 0.66-0.94), adjusted for sociodemographic variables
and nutritional status (Table 3).

TABLE1
Description of the sample by sociodemographic and be-
havioral variables (n = 1,154)

N SAMPLE o on
SEX
Female 603 52.3% 51,8%
Male 551 47,7% 48,2%
MOTHER'S EDUCATIONAL LEVEL*
Sec?gizrry °r 903 78,3% 75,8%
Teﬁg’gé’ror 209 18,7% 24,2%
SCHOOL TYPE
State 934 80,9% 73,7%
Private 220 19,1% 26,3%
DENTAL CARE*
cOl\ggteL;ii/ve 446 38,8% 36,3%
Public 427 372% 35,4%
Private 276 24,0% 28,3%
TOOTH BRUSHING FREQUENCY*
szefg‘a‘;s 614  553% 52,1%
ifg:;s 496 447% 47,9%
NUTRITIONAL STATUS*
Normal weight 706 62,1% 62,9%
ng’{)";’ziif;t/ 430 37,9% 37,1%

(*) Missing data
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TABLE 2 Prevalence (%) and extent (%) of gingivitis among 12-year-old schoolchildren according to sociodemogra-
phic and behavioral risk indicators, Montevideo, Uruguay (n = 1,154)

PREVALENCE (%) 95% CI | EXTENT (X) 95% CI pP1
SEX
Female 69,2 (63,4 -75,0) 0,59 5,89 (5.2-6,6) 0,22
Male 71,3 (64,0 - 78,5) 6,20 (5,5-6,9) 0,15
MOTHER’S EDUCATION LEVEL*
Secundary or lower 71,2 (65,8-76,5) 0,34 6,19 (55-6,9) 0,15
Tertiary or higher 66,9 (57,8-76,0) 5,56 (4,7 - 6,4)
SCHOOL TYPE*
Mutual/Cooperative 74,4 (66,6 - 82,2) 0,05 6,45 (56-73) 0,04
Public 72,4 (56,5-67,7) 6,19 (5.2-72)
Private 62,1 (63,9 -80,9) 532 (4,5-6,2)
TOOTHBRUSHING FREQUENCY*
<2 times per day 74,3 (66,7 - 81,8) 0,03 6,69 (57-7,6) 0,02
>3 times per day 65,2 (59,8-70,6) 527 (4,6 -6,0)
NUTRITIONAL STATUS*
Normal weight 67,2 (61,7 -72,8) 0,01 5,78 (5.1-64) 0,025
Overweight/Obese 75,6 (68,2 -82,7) 6,72 (57-7,4)

(*) Missing data, (o0) Wald Chi-square test, (1) Student’s t-test, (CI) Confidence Interval

TABLE 3 Association between gingivitis prevalence and extent with risk indicators: adjusted logistic and Poisson
regression analysis, respectively (n = 1,154)

(0) 1 95% CI P-VALUE RR 95% CI P-VALUE
MOTHER’S EDUCATION LEVEL*
Secondary or lower 1 0,93
Tertiary or higher 1,01 (0,77 ;1,33)
SCHOOL
Private 1 0,12 1 0,26
State 1,65 (0,83;3,17) 1,24 (0,84-1,84)
DENTAL CARE*
Private 1 0,18 1 0,52
Public 1,28 (0,73; 2,22) 1,05 (0,83;1,32)
Mutual/Cooperative 1,54 (0,98;2,43) 1,13 (0,66;0,94)
TOOTHBRUSHING FREQUENCY*
<2 times per day 1 0,022 1 0,008
23 times per day 0,66 (0,46;0,95) 0,79 (0,66;0,94)
NUTRITIONAL STATUS*
Normal weight 1 0,008 1
Overweight/Obese 1,57 (1,12;2,20) 1,12 (0,98;1,28) 0,096

(*) Missing data, (OR): Odds Ratio, (RR): Relative Risk, (CI): Confidence Interval
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Discussion

This was the first cross-sectional study to evaluate the
prevalence and extent of gingival bleeding and its adjust-
ed association with different risk indicators in 12-year-
old Uruguayan schoolchildren. A high prevalence of
gingivitis was found: 7 out of 10 children presented gin-
givitis (70.2%, 95% CI: 64.9-75.5), suggesting that this
oral disease represents a public health problem.

A preliminary report from the national study conduct-
ed in 2010-2011, which applied the gingival bleeding in-
dex to the same reference teeth, found a prevalence of
gingivitis of 93% among 12-year-old Uruguayan school-
children. The nearly 23% difference in prevalence com-
pared to this study can be explained by the definition of
a gingivitis case. Angulo et al. ® defined a case as an in-
dividual with at least one site with bleeding on probing,
whereas in this study, a case was defined as having 10%
or more sites with bleeding. Similar findings were re-
ported in studies conducted in China at age 12 using the
Community Periodontal Index to assess gingival bleeding.
Studies by Chen et al. ®Y and Du et al.*? which defined
a case as having at least one bleeding site, found a preva-
lence of 46.6% and 48.9%, respectively. In contrast, stud-
ies by Liu et al.?® and Fan et al.*? which defined a case as
having 10% or more bleeding sites, reported prevalence
rates of 28.6% and 29.6%, respectively. These differences
underscore the importance of case definition for making
comparisons both globally and nationally.* For this rea-
son, this study followed the case definition recommended
by the 2017 Global Workshop,?? allowing for improved
surveillance.

Furthermore, the mean number of bleeding sites was
6.04 (95% CI: 5.42-6.45). Schoolchildren who report-
ed brushing their teeth three or more times a day had
a 21% reduction in the number of bleeding sites com-
pared to those who brushed twice or less per day, with a
relative risk (RR) of 0.79 (95% CI: 0.66-0.94), adjusted
for sociodemographic and behavioral variables.

One limitation of this study is the potential bias intro-
duced by assessing gingival bleeding using index teeth
instead of examining all present teeth. However; a study
that compared the plaque index, gingival index (GI), and
papillary bleeding index found no significant differences
between assessments based on index teeth and full den-
titions. Moreover, both methods achieved high concor-
dance (ICC > 0.9) across all indices.?® Another study®@®
that compared periodontal health indicators—such as
gingival bleeding, dental calculus, and periodontal pock-
ets—using the CPI in partial versus full-mouth examina-
tions, found some significant differences by sex and age.
The authors concluded that partial-mouth exams under-

estimated the presence of periodontal pockets and over-
estimated calculus and bleeding. Nonetheless, a high

level of agreement was found between partial and full-
mouth examinations, supporting the continued use of

partial assessments in population-based surveys due
to their faster implementation, lower cost, and greater
patient acceptability. This aligns with a review indicat-
ing that certain partial-mouth protocols yield estimates
close to those from full-mouth assessments for peri-
odontitis prevalence #7),

Periodontal disease is considered a complex multi-
factorial condition, and its major risk factors are shared
with non-communicable diseases (NCDs). This is why
the WHO advocates for policies focused on social deter-
minants and shared risk factors with NCDs to prevent
both conditions.” In this study, schoolchildren who re-
ported brushing three or more times a day were 34%
less likely to present gingivitis compared to those with
lower brushing frequency (OR = 0.66, 95% CI: 0.46-
0.95), while overweight or obese schoolchildren were
57% more likely to have gingivitis than those of normal
weight (OR = 1.57,95% CI: 1.12-2.20), after adjusting
for school type and dental care.

Gingivitis is an inflammatory response of the gingival
tissues resulting from the accumulation of supra- and
subgingival bacterial plaque.?® Therefore, behaviors
that promote oral hygiene may lead to a reduction in the
prevalence of gingivitis. This has also been demonstrat-
ed in a regional study, which found that schoolchildren
who reported brushing their teeth three or more times
a day had an adjusted OR of 0.73 (95% CI: 0.41-0.83).
Additionally, two Asian studies®'?® reported similar as-
sociations in adjusted models, reinforcing the notion
that the higher the frequency of daily brushing, the low-
er the amount of dental biofilm and the risk of develop-
ing gingivitis.

According to Lock et al.®) obese children showed a
13% higher prevalence of gingivitis compared to their
normal-weight peers—a finding consistent with that
of the present study. Several systematic reviews have
found a significant association between obesity and
multiple periodontal parameters, including dental
plaque, bleeding on probing, and probing depth in chil-
dren and adolescents.?32? Furthermore, studies have
shown that the prevalence of gingivitis during puber-
ty correlates with increased levels of sex hormones such
as testosterone, estradiol, and progesterone, which are
positively associated with higher levels of Prevotella in-
termedia and P, nigrescens.®® Gingivitis and obesity, both
inflammatory conditions, therefore share a significant
interrelationship.G%

Although this study is based on data from 2011-2012,
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over the past decade, average household income in
Montevideo has shown minimal change (a difference of
USD 33.5 between the first quarter of 2011 and the first
quarter of 2023).6Y This variation is unlikely to have
had a substantial impact on current socioeconomic in-
dicators related to the reported prevalence. Moreover,

Conclusiones

the study found that 37.1% of schoolchildren were over-
weight or obese, which is comparable to the findings by

Estragd et al.®? who, four years later, reported a preva-
lence of 39.9%.

The high prevalence of gingivitis in 12-year-old schoolchildren in Montevideo under-
scores the importance and urgency of developing interdisciplinary programs aimed at ad-
olescents to control shared risk factors for NCDs. Within this approach, the dental sector
could play a key role in supporting health teams in the prevention and management of

these conditions.
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