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ABSTRACT

Objective: Describe the relationship between gingival bleeding and risk factors (behavioral and psychosocial) in adolescents aged 14 
to 19 years in the city of São Lourenço da Mata, Brazil. Methods: An observational, cross-sectional study was conducted with 1154 
adolescents aged 14 to 19 years randomly selected from public schools located in the city of São Lourenço da Mata in the state of 
Pernambuco, Brazil. Socio-demographic (sex, age and race), behavioral (oral hygiene, smoking, alcohol use and leisure activities) and 
psychosocial (self-esteem and self-perception) data were collected through self-administered questionnaires. The presence/absence 
of gingival bleeding was determined using the Community Periodontal Index (CPI). The data were submitted to descriptive statistics 
and Pearson’s chi-square test was used to determine associations between risk factors and gingival bleeding, with the significance 
level set at 5% (p < 0.05). Results: The response rate was 80% of 1418 adolescents initially proposed to compose the sample and 
the prevalence of bleeding was 50.3%. No associations were found between gingival bleeding and socio-demographic, behavioral or 
self-esteem factors. Regarding self-perception, a significant association was found between positive attitudes of satisfaction with one’s 
physical appearance and gingival bleeding (p < 0.05). Conclusion: Gingival bleeding was found in most adolescents, but did not exert 
an influence on the satisfaction these individuals have regarding their physical appearance.

Indexing terms: Adolescents. Gingivitis. Oral health. Risk factors.

RESUMO

Objetivo: Descrever a relação do sangramento gengival com os fatores considerados de risco (comportamentais e psicossociais) em 
adolescentes de 14 a 19 anos da cidade de São Lourenço da Mata, Pernambuco. Métodos: Foi realizado um estudo observacional de 
corte transversal, com fonte de dados primários, com 1154 adolescentes de 14 a 19 anos, de ambos os sexos, selecionados de forma 
randomizada em escolas públicas localizadas no município de São Lourenço da Mata, Pernambuco, Brasil. Foram avaliados dados não-
clínicos: sociodemográficos (sexo, idade e raça), comportamentais (frequência de higiene oral, fumo, álcool e atividades de lazer) e 
psicossociais (autoestima e autopercepção) coletados através de questionários auto-aplicados e dados clínicos: presença e ausência de 
sangramento gengival através do Índice Periodontal Comunitário (IPC). Os dados foram apresentados de forma descritiva, onde avaliou 
a associação entre fatores de risco e sangramento gengival e estatística (Qui-Quadrado de Pearson). Para todas as análises foi estipulado 
um nível de significância de 5%. O estudo teve 80% de taxa de resposta de 1418 adolescentes propostos inicialmente para compor 
a amostra. Resultados: Constatou-se a prevalência de 50, 3% de sangramento. Não houve associação entre sangramento gengival 
e fatores sociodemográficos, comportamentais e autoestima. Em relação à autopercepção, foi encontrada associação significante 
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entre atitudes positivas de satisfação com a aparência física e a presença de sangramento (p<0.05). Conclusão: O sangramento 
gengival ainda está presente em grande parte dos adolescentes, porém nãoinfluencia na satisfação desses indivíduos com a sua 
aparência física. 

Termos de indexação: Adolescentes. Gengivite. Saúde bucal. Fatores de risco.

INTRODUCTION

According to an oral health survey conducted in 
2010, periodontal disease is considered one of the main 
oral health problems in Brazil, affecting approximately 
49% of adolescents between 15 and 19 years of age [1]. 
Studies involving children and adolescents in Portugal, 
the United States, Mexico and Argentina report high 
prevalence rates of gingivitis, which is the most common 
form of periodontal disease in adolescents [2-4]. The term 
“periodontal disease” is used in the broad sense for all 
pathological conditions that affect the protection and/
or supporting structures of the periodontium, whereas 
gingivitis is an inflammatory processes restricted to the 
gingival tissues [5]. 

Bacteria are essential to the development of 
periodontal disease, but factors related to the host, such as 
characteristics of the individual as well as systemic, social, 
behavioral and psychosocial factors, exert an influence on 
the extent and severity of the disease [2,6,7]. Therefore, 
the lifestyle one adopts, which includes eating habits, oral 
hygiene habits, socioeconomic status, alcohol consumption 
and smoking habits, can make individuals more susceptible 
to the development of oral diseases [6,8].

Moreover, psychosocial factors, such as personal 
satisfaction and psychological wellbeing [9], can exert an 
influence on oral health care [8] and a lack of adequate oral 
health can exert an influence on interpersonal relationships, 
affecting one’s social life and self-esteem [10], which, in 
turn, can affect the motivation for performing oral hygiene 
[11,12]. Therefore, adolescence, which is the period 
spanning the second decade of life [13], is considered a 
phase of risk for the development of periodontal diseases, 
as adolescents often fail to take the necessary self-care 
measures care to prevent this condition, such as good oral 
hygiene habits and regular visits to a dentist [14].

Given that gingivitis is found in the majority of 
adolescents [2], prevention, early detection and periodontal 
treatment could result in a healthier adult population 
from the standpoint of oral health [15]. Therefore, the 
aim of the present study was to describe the relationship 

between gingival bleeding and risk factors (behavioral and 
psychosocial) in adolescents aged 14 to 19 years in the city 
of Lourenço da Mata, Brazil.

METHODS

An observational, cross-sectional study was 
conducted with primary data, which enables observing 
the object in loco in the population studied in a given 
moment in time without intervening in its course. The 
study was conducted in the city of São Lourenço da Mata 
(state of Pernambuco, northeastern Brazil) with male and 
female adolescents aged 14 to 19 years (born between 
1995 and 1999) enrolled in the public school system. This 
study received approval from the Human Research Ethics 
Committee of the Universidade Federal de Pernambuco 
(certificate number: 650.163). All volunteers received 
clarifications regarding the objectives of the study and 
those who agreed to participate signed a statement of 
informed consent. 

The sample size was calculated using the formula 
for the comparison of two proportions with a 1:1 ratio 
between comparison groups, 80% power to detect 
differences, 2.5% random error rate and 95% confidence 
interval. The proportions of each student per age group 
in each school were calculated based on a total of 1418, 
which was the value initially proposed for the basis of the 
calculation. The sample was selected through a simple 
randomization process based on the lists of adolescents 
obtained from the schools. The participants were selected 
beginning with the first name on the list and alternating 
(one selected and one not selected), excluding the 12th 
name selected, which resulted in the initial sample of the 
study. 

The inclusion criteria were age 14 to 19 years, 
attending class at one of the 11 schools of the public 
system (municipal and state-run schools) in the city of 
São Lourenço da Mata in the morning or afternoon shift. 
Individuals with any systemic disease that could affect their 
participation and those who stopped attending class were 
excluded from the study. 
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Data collection was performed at the schools 
between August and December 2015. Non-clinical data 
were collected first: sociodemographic (sex, age and race), 
behavioral (oral hygiene frequency, smoking habits, alcohol 
consumption and leisure activities) and psychosocial (self-
esteem and self-perception) factors. Psychosocial factors 
were collected using a self-administered questionnaire 
based on the Rosenberg Scale (1965) and Oral Impacts on 
Daily Performance (OIDP) scale [16]. This questionnaire was 
administered to groups of students after an explanation 
of the objectives and methods of the study, with the 
clarification of all questions that arose during the study. 

Next, the clinical data were collected through a 
periodontal examination using the Community Periodontal 
Index (CPI) for the determination of the presence/absence 
of gingival bleeding using the sextant as the unit of analysis 
(group of six teeth among the 32 teeth in the dental 
arches). The examinations were performed under indirect 
natural light and/or artificial light with the adolescent and 
examiner positioned face to face and the data recorded on 
a specific clinical chart. The examinations were performed 
with the aid of a mouth mirror, universal periodontal probe 
for epidemiological exams (WHO probe), gauze, gloves and 
mask. The clinical data was collected by three examiners 
with the assistance of three annotators. The examiners had 
undergone training and calibration exercises in a pilot study 
for the detection of gingival bleeding, during which the 

Kappa statistic revealed a moderate level of inter-examiner 
agreement (K = 0.71). 

For analysis, the data were entered twice into a 
databank using the Epi Info 6.04 with cross-referencing. 
The data were submitted to descriptive statistics 
(frequencies, central tendency and variability measures) 
and Pearson’s chi-square test was used to determine 
associations between risk factors and gingival bleeding. 
The statistical analyses were performed with the aid of the 
Statistical Package for the Social Sciences (SPSS 13.0), with 
the significance level set at 5% (p < 0.05).

RESULTS

A total of 1154 adolescents enrolled at public 
schools in the city of São Lourenço da Mata, state of 
Pernambuco, northeastern Brazil, participated in the 
present study. The female sex accounted for 53.5% of 
the sample, 34.4% were 15 years of age and 56.2% were 
brown. Gingival bleeding was found in 581 adolescents, 
corresponding to 50.3% of the population studied. No 
significant associations were found between gingival 
bleeding and the sociodemographic variables evaluated 
(p > 0.05) (table 1). 

Considering behavioral factors (table 2), the 
majority of adolescents (67.3%) reported not performing 

Table 1. Associations between gingival bleeding and sociodemographic data (São Lourenço da Mata, Brazil, 2016).

Gingival bleeding

 No (%) Yes (%) X² p-value

Sex

Male 260 (48.6) 277 (51.6) 0.61 0.43

Female 316 (50.7) 304 (49.3)

Age (years)

< 15 135 (47.4) 150 (52.6) 0.79 0.37

>15 458 (50.4) 431 (49.6)

Race/skin color

White 128 (49.6) 130 (50.4) 0.74 0.95

Black 77 (49.4) 79 (50.6)

Brown 326 (50.2) 323 (49.8)

Yellow 17 (44.7) 21 (55.3)

Indigenous 24 (46.2) 28 (53.8)  
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any leisure activities and alcohol use was only found in 
6.4%. With regard to oral hygiene and smoking, less than 
5% of the participants did not brush their teeth and the 
same small percentage smoked, whereas the vast majority 
had positive behavior regarding these two factors. 

The psychosocial factors were self-esteem and 
self-perception. A total of 96.5% of the sample considered 
it important to maintain a healthy body and mind and 
63.7% declared being satisfied with their appearance. 
Regarding the response options on the question addressing 

Table 3. Associations between gingival bleeding and self-esteem/self-perception (São Lourenço da Mata, Brazil, 2016).

Gingival bleeding

No (%) Yes (%) X² p-value

Maintain health (body and mind)

Yes 550 (49.5) 562 (50.5) 1.4 0.49

No 14 (50.0) 14 (50.0)

Does not care 8 (66.7) 4 (33.3)

Physical perception (appearance)

Satisfied 345 (47.0) 389 (53.0) 8.25 0.01

Unsatisfied 191 (52.8) 171 (47.2)

Does not care 36 (64.3) 20 (35.7)

Self-esteem

Low 153 (50.7) 149 (49.3) 0.46 0.78

Moderate 278 (49.6) 282 (50.4)

High 131 (47.8) 143 (52.2)

Note: *Pearson’s chi-square test.

Table 2. Associations between gingival bleeding and behavioral data (São Lourenço da Mata, Brazil, 2016).

Gingival bleeding

 No (%) Yes (%) X² p-value 

Leisure activities

Yes 192 (50.9) 185 (49.1) 0.36 0.54

No               381 (49.0) 396 (51.0)  

Alcohol consumption

Yes 43 (58.1) 31 (41.9) 2.26 0.13

No 529 (49.1) 549 (50.9)  

Note: *Pearson’s chi-square test.

self-esteem, 26.6% marked the low option, 49.3% marked 
the moderate option and 24.1% marked the high option. 
Considering these psychosocial factors, only satisfaction 
with one’s physical appearance was significantly different 
in the presence of gingival bleeding (p < 0.05) (table 3).

DISCUSSION

Gingivitis is an inflammatory condition that 
affects the gingival tissues and is characterized by redness 
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and occasional bleeding of the gums. This condition is 
investigated based on bleeding on probing [16]. Using 
this indicator, the prevalence of gingivitis was 50.3% 
among the adolescents analyzed in the present study. 
This is similar to the rate reported for northeastern Brazil 
in the most recent oral health survey (35.2%) (SB Brasil, 
2010) [1] and is also in agreement with previous studies 
conducted in other states of the country [17-20]. The high 
occurrence of gingivitis may be explained by the fact that 
many adolescents do not perform adequate oral hygiene. 

The present findings enable outlining a profile of 
adolescents with bleeding on probing: males aged 15 years 
or younger, the majority of whom had self-declared brown 
skin color, did not use alcohol, non-smokers, who did not 
perform any leisure activities, reported brushing their teeth 
regularly, were satisfied with their physical appearance, 
considered it important to maintain one’s health and 
reported having high self-esteem. 

Although women have a tendency to exhibit 
greater concern for their bodies and consequently take 
more care with regard to oral health [8], this did not appear 
to exert an influence on plaque control and consequent 
gingival bleeding in the present study, as 49.6% of the 
females had gingivitis. Adolescence is the transition 
period between childhood and adulthood in which health 
responsibilities are passed from the parents/guardians to 
the adolescents themselves, which may explain the greater 
frequency of gingival bleeding among the participants 
younger than 15 years of age [5,12].

In the present study, gingival bleeding was 
not significantly associated with the behavioral factors 
investigated. Adolescents are seen as a group at high 
risk for the development of periodontal disease due to a 
lack of understanding regarding the importance of tooth 
brushing [5]. Therefore, the fact that the majority of 
adolescents in the present study reported performing oral 
hygiene seems to be discordant with the high prevalence 
of gingival bleeding, the primary factor of which is the 
buildup of bacterial plaque, with adequate oral hygiene 
considered the best form of control [2]. In an attempt 
to clarify this apparent paradox, one may infer that the 
adolescents do not perform tooth brushing adequately in 
terms of frequency or technique. It is also possible that the 
respondents felt a certain degree of pressure to conform 
to social standards and answered affirmatively to the 
question due to considering such a response to be socially 
acceptable, regardless of whether or not oral hygiene was 

actually practiced.  We should therefore reflect on whether 
it is valid to ask individuals if they brush their teeth, when 
we should perhaps ask about conditions associated with 
this behavior, such as the importance individuals give to 
their mouth and what care they take to ensure oral health. 

Analyzing the psychosocial factors of the adolescents 
with bleeding on probing, little more than half considered 
it important to maintain the health of one’s body and mind 
and were satisfied with the physical appearance. This raises 
the question as to why individuals concerned with their 
health have gingivitis, since this condition can be avoided 
with basic oral health care, which directly depends on 
the motivation of adolescents with regard to performing 
oral hygiene and the main motivation for self-care in this 
age group is esthetics [5, 6]. In an attempt to understand 
this fact, one may infer that gingival bleeding does not 
affect esthetics, as demonstrated in a study conducted by 
Carvalho et al. [21], in which 71% of the 247 adolescents 
surveyed had not perceived the occurrence of gingival 
bleeding. 

Self-esteem and physical appearance are factors that 
exert an influence on the motivation for the maintenance 
of health [22]. The majority of individuals chose the 
“high” response option when asked about self-esteem, 
demonstrating a self-judgment of value, confidence and 
competence [16]. Adequate oral health is an important 
component of general health, providing effective 
communication, a varied diet as well as improvements in 
quality of life, self-esteem and social relations [23].

One of the limitations of the present study regards 
the use of the CPI, which is limited to the evaluation of 
one tooth per sextant and therefore information on other 
teeth is not taken into account, which could lead to an 
overestimation or underestimation of the data [23,24]. 
Other limitations were absence of a standard setting for 
the examinations, which were conducted in a room at the 
schools, some of which had natural light, whereas others 
had artificial light, and some had more space than others 
to enable the examiner to find the most adequate position 
for the examination. Cognitive deficit on the part of the 
students also led to difficulties understanding some of the 
questions. 

The present study involved a representative 
sample of 1154 adolescents with a homogeneous 
population in terms of socioeconomic characteristics. The 
CPI recommended by the World Health Organization was 
used, which enables uniformity in the data from different 
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locations, facilitating the comparison of data from different 
countries [4]. The present data can serve as the basis for 
oral health promotion actions at schools in the city of São 
Lourenço da Mata, Brazil.

Habits acquired in childhood can last throughout 
one’s entire life [21] and adolescence is a period of the 
acquisition of behaviors and positive attitudes, making it 
an ideal time for health promotion [8]. The high percentage 
of adolescents with gingivitis in the present study (53%) 
underscores the need to focus on aspects related to health 
promotion in order to avoid the aggravation of periodontal 
disease [23], which is related to a poorer quality of life [25]. 
This demonstrates the importance of health promotion 
actions, especially at schools, which play a fundamental 
role in the acquisition of healthy lifestyles [26].

CONCLUSION

The prevalence of gingival bleeding among the 
adolescents analyzed in the present study was high, but 
did not exert an influence on the satisfaction of these 
individuals with regard to their physical appearance. 
The majority reported brushing their teeth, but the high 
prevalence of gingival bleeding places such declarations 
under suspicion, leading us to reflect on the best way to 
investigate this issue. 
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