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The role of social cohesion in gingival
bleeding levels among adolescents:
a cross-sectional study

Abstract: This study aimed to evaluate the relationship between social
cohesion and gingival bleeding levels in adolescents from Santa Maria,
southern Brazil. This cross-sectional study was nested within a cohort study
initiated in 2010 with a representative sample of preschool children aged 1
to 5 years in the city. Participants were re-evaluated at ages 11 and 15 years,
resulting in a 10-year follow-up period. The current study used data from
this follow-up. Social cohesion was assessed at an individual level through
questions about perceptions of neighborhood relationships and the frequency
of participation in neighborhood gatherings. Gingival bleeding was evaluated
clinically using the Community Periodontal Index (CPI). Sociodemographic
and clinical variables were considered as potential confounders. Multilevel
adjusted Poisson regression was used to assess associations, and results were
expressed as rate ratios (RR) with 95% confidence intervals (95%CI). A total
of 429 adolescents were included. In the adjusted model, poor perception
of neighborhood relationships was associated with higher gingival bleeding
levels (RR = 1.08; 95%CI: 1.03-1.13). Adolescents who did not attend local
gatherings had even higher bleeding levels (RR = 1.45; 95%CIL: 1.34-1.47).
Additionally, non-white adolescents, those with lower income, irregular dental
visits, and higher plaque levels also showed greater bleeding. Girls had lower
gingival bleeding levels compared to boys. Lower social cohesion, reflected by
negative neighborhood perceptions and lack of community participation, was
associated with higher gingival bleeding in adolescents. Public health strategies
aiming to improve adolescent oral health should focus on strengthening
neighborhood relationships and promoting active community engagement as
key social determinants.

Descriptors: Adolescent. Social Capital. Social Cohesion. Observational

Study. Gingivitis.

Introduction

Gingivitisis characterized by an inflammatory response in the gingival tissues
due to the accumulation of dental biofilm at the gingival margin, disrupting the
balance between bacteria and the host’s immune response.' Gingival bleeding
is the most prevalent sign of periodontal disease among Brazilian children
and adolescents and an early marker of inflammation.”If untreated, gingivitis
can progress to periodontitis and tooth loss.? Besides the clinical impacts,
gingival bleeding at this age may negatively affect oral health-related quality
of life (OHRQoL).*

Beyond biological factors, social determinants significantly influence
oral health. Social capital, defined as the network of trust and reciprocity
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within a community, has been associated with better oral
health outcomes.® Within the cognitive dimension of social
capital is social cohesion, which refers to the strength of
relationships and solidarity within communities.® It involves
the social bonds that tie individuals together, fostering a
sense of belonging, trust, and mutual support.>* High levels
of social cohesion are linked to lower levels of social conflict,
greater community well-being, and broader social inclusion,
ensuring that allindividuals, regardless of background, have
access to opportunities.>®°

While previous research has explored the role of social
capital in OHRQoL'" and dental caries experience among
adolescents," no studies to date have examined the association
between social cohesion and gingival bleeding. Evidence on
this topic has largely focused on social capital, and studies
in children show that both contextual and individual
social capital are associated with lower gingival bleeding
levels.”> This emphasizes the need to investigate whether
similar associations exist when focusing specifically on
social cohesion.

Adolescence is a critical transitional phase, marked by
major psychosocial changes," increased autonomy, exposure
to broader social environments, and heightened sensitivity
to community dynamics, making social cohesion especially
important in shaping health behaviors."* Gingival bleeding
is the most common sign of periodontal disease in this
age group, serving as an early marker of poor oral health
and potentially predicting worse periodontal outcomes in
adulthood." Understanding how social cohesion is associated
with gingival bleeding during adolescence can provide a better
understanding of the social mechanisms that shape oral health
and inform preventive strategies targeting behavioral and
structural determinants.

Thus, this study aimed to assess the association between
social cohesion and gingival bleeding among Brazilian
adolescents. We hypothesized that lower levels of individual
social cohesion would be associated with higher levels of

gingival bleeding.

Methods

This study adhered to the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guidelines.

Study design and population

This cross-sectional study was nested within a 10-year
cohort study conducted in Santa Maria, southern Brazil.
The original cohort was established in 2010 during the
National Child Vaccination Day. At the time, the city had
an estimated population 0f 263,403, which included 27,520
children aged up to S years.'® Children aged 1 to S years were
systematically selected from 15 health centers equipped
with dental chairs, covering the city’s eight administrative
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regions, resulting in a sample of 639 children. Participants
were subsequently re-evaluatedin 2012,2017,and 2020. The
present analysis used data from the last follow-up (Figure).
Detailed information on the cohort methodology has been
previously published.!

To minimize nonresponse, strategies included updating
contact information by telephone, locating adolescents
through school enrolment lists, and using social media when
necessary. A post hoc power analysis confirmed the adequacy
of the sample size, considering a significance level of 5% and
a 95% confidence interval. Based on the mean difference
in gingival bleeding between adolescents with low versus
high social cohesion, the statistical power was determined
to be 100%.

Data collection and variables
The adolescents were evaluated in their schools or
residences after authorization from the caregivers. Clinical

Cohort Study

(started in 2010)

Adolescents
Aged 11-15 Years

Nested Cross-Sectional
Study

Study Variables

« Social cohesion

- Demographic facfors
» Economic factors
- Behavioral factors

Gingival
Bleeding

Figure. Schematic diagram of the study design.
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evaluations were conducted individually under natural light
using gauze, a periodontal probe (Community Periodontal
Index [CPI]; “ballpoint”), and a dental mirror. Gingival
bleeding was assessed at six sites per tooth'” based on the
CPI, and rated as either healthy (0) or exhibiting bleeding
(1). Additionally, visible plaque was assessed for each tooth
and recorded as either present or absent. For analytical
purposes, the mean percentage of dental sites presenting
gingival bleeding was considered. Before data collection,
all examiners underwent a standardized training process to
ensure consistency and reliability in clinical assessments. The
training included a theoretical session conducted by aleading
researcher in the field, followed by clinical standardization
for periodontal evaluation. A total of S examiners were
trained for this study.

Social cohesion was assessed using proxy questions derived
from the cognitive dimension of the Short Adapted Social
Capital Assessment Tool (S-ASCAT), which encompasses trust
and social cohesion. They are part of a validated instrument
developed by Harpham et al.'* and later adapted for adolescents
by Story et al."” In our study, only social cohesion items were
applied, which encompass aspects related to neighborhood
relationships and participation in community meetings, as
follows: a) “In the past 12 months, have you joined other people
inyour neighborhood or community to address importantissues
of general interest?” with response options: 0 = yes or 1 = no;
and b) “Do most people in your neighborhood generally have
good relationships with each other?” with response options:
0 =yes, 1 = sometimes, or 2 = no.'®"

Demographic and socioeconomic variables included sex
(male or female), age (recorded in years and dichotomized based
on the sample mean), and self-reported skin color, classified
as white or non-white according to the Brazilian Institute
of Geography and Statistics.’® Skin color was determined
using the question “What race do you consider yourself?”
and subsequently dichotomized into “white” and “non-white”
(including black, brown, yellow, or indigenous individuals).
The socioeconomic variable considered was family income,
recorded in Brazilian reais (R$) and categorized based on
the Brazilian minimum wage (BMW) as either < 1l BMW
or > 1 BMW. At the time of data collection, one BMW was
equivalent to USD$ 250. Use of dental services was assessed
through the question: “In the last year, how many times have
you been to the dentist?” with response options: none, once,
twice, three times or more, or never been. For analytical
purposes, responses were dichotomized into “regular visits”
(once, twice, or three times or more) and “no regular visits”
(none or never been)."”

Ethical aspects

This study was approved by the Committee for Ethics in
Research of the Federal University of Santa Maria (protocol
number CAAE 54257216.1.0000.5346). In accordance with
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ethical standards for research involving minors, parents orlegal
guardians signed an informed consent form, and adolescents
provided written assent to participate in all phases of the study.
Furthermore, the study was conducted according to National
Health Council of Brazil.

Data analysis

Data analysis was performed using the statistical
software STATA 17.0 (Stata Corporation, College Station,
USA). Descriptive analysis was conducted to assess the
characteristics of the sample. The primary outcome of the
study was the mean percentage of dental sites exhibiting
gingival bleeding. A descriptive analysis was also performed
to evaluate sample characteristics based on mean gingival
bleeding. Unadjusted and adjusted Poisson regression models
were used to examine the association between various variables
and gingival bleeding. Variables with a p-value < 0.20 in the
unadjusted analysis were included in the adjusted models.
Results are presented as rate ratio (RR) with 95% confidence
interval (95%CI). Model fit was assessed using Pearson’s
chi-square statistic, deviance, and the Akaike Information
Criterion (AIC), allowing comparisons between crude and
adjusted models.

Results

A total of 429 participants were included in this study,
representing 67.1% of the original cohort. The remaining
individuals were excluded due to refusal to participate,
relocation to other cities, or inability to be located.

Demographic, socioeconomic, and oral health-related
characteristics of the sample are presented in Table 1. The
sample was balanced in terms of sex, with similar proportions of
female and male adolescents. The mean age of the participants
was 12.6 years (SD = 1.36), and 51.5% identified as non-white.
Regarding socioeconomic characteristic, the mean household
income was R$2,388.21 (SD =2,225.44). Additionally, 79.1% of
the adolescents reported regular dental visits. Regarding social
cohesion, 57.8% of adolescents perceived their neighborhood
relationships as positive, while 42.2% considered them poor.
Only 16.8% reported attending neighborhood meetings.
Clinical characteristics revealed a mean of 0.92 (SE 0.1) and
0.11 (SE 0.1) sites with visible plaque and gingival bleeding,
respectively.

Table 2 presents the characteristics of the sample
according to mean gingival bleeding. Regarding social
cohesion, a poor perception of neighborhood relationships was
associated with a higher mean of sites with gingival bleeding
(22.1; SE 3.1). Similarly, adolescents who did not attend
neighborhood meetings exhibited a higher mean of sites with
gingival bleeding (mean 22.3; SE 2.6).

Unadjusted and adjusted Poisson regression analyses are
presented in Table 3. In the unadjusted analysis, adolescents
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Table 1. Demographic, socioeconomic, and oral health-related
variables, Santa Maria, Brazil (n = 429).

Variables n (%)

Demographic and socioeconomic characteristics

Sex

Male 209 (49.8)

Female 220 (50.2)
Age (years)

<12 189 (43.5)

>12 240 (56.1)
Skin color

White 215 (48.5)

Non-white 211 (51.5)
Household income (BMW)

>1 264 (70.8)

<1 110 (29.2)
Regular visits to the dentist

Yes 352 (79.1)

No 77 (20.9)

Social cohesion
Perception of neighborhood relationships
Good 240 (57.8)
Poor 189 (42.2)

Attends neighborhood meetings

Yes 61 (16.8)

No 367 (83.2)
Clinical characteristics

Visible plaque (mean [SE]) 0.92(0.1)
Outcome

Gingival bleeding (mean [SE]) 0.11(0.1)

SE: standard error; BMW: Brazilian minimum wage.

with a negative perception of neighborhood relationships and
those who did not attend neighborhood meetings showed
higherlevels of gingival bleeding (p < 0.05). Additionally, sex,
age, skin color, household income, use of dental services, and
dental plaque were associated with gingival bleeding (p < 0.05).
After adjustment, adolescents with a negative perception of
neighborhood relationships had about 0.8% higher mean of
sites with gingival bleeding (RR = 1.08; 95%CI: 1.03-1.13).
Lack of participation in neighborhood meetings was also
associated with a higher mean of sites with gingival bleeding
(RR = 1.45; 95%CI: 1.34-1.47), being about 45% higher in
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Table 2. Sample characteristics according to mean of sites with
gingival bleeding, Santa Maria, Brazil (n = 429).

Gingival
bleeding

Variables

Mean (SE)

Demographic and socioeconomic characteristics

Sex
Male 28.0 (4.1)
Female 141 (1.5)
Age (years)
<12 173 (2.8)
>12 23.8 (171)
Skin color
White 16.8 (2.2)
Non-white 25.2(3.9)
Household income (BMW)
>1 18.6 (2.2)
<1 242 (4.8)
Regular visits to the dentfist
Yes 18.8 (1.8)
No 29.5(8.2)
Social cohesion
Perception of neighborhood relationships
Good 20.2(3.2)
Poor 221(3.])
Aftends neighborhood meetings
Yes 147 (3.1)
No 22.3(2.6)
Clinical characteristics
Visible plague (mean [SE]) 0.20*

SE: standard error; BMW: Brazilian minimum wage; *p-value < 0.01
(Pearson correlation).

this group. Older age, non-white skin color, low household
income, and the presence of visible plaque were also associated
with higher levels of gingival bleeding. In contrast, female
adolescents had lower levels of gingival bleeding.

Discussion

This study aimed to evaluate the association between
social cohesion and gingival bleeding among adolescents.
Our findings support the hypothesis that adolescents with
lower levels of social cohesion, such as poorer perceptions
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Table 3. Unadjusted and adjusted analysis of the association between variables and gingival bleeding, Santa Mari, Brazil (n = 429).

Variables

Unadjusted

Adjusted

Demographic and socioeconomic characteristics

RR (95% Cl)

RR (95% Cl)

Sex 1 (reference)
Male 1 (reference) <0.01 0.80 (0.76-0.84)*
Female 0.69 (0.66-0.72)

Age (years) (reference)
<12 114 (1.12-1.16) <0.01 1 (reference)
>12 1.35(1.26-1.39)*

Skin color
White 1 (reference) <0.01 1 (reference)
Non-white 1.47 (1.40-1.154) 135 (1.29-1.42)*

Household income (BMW) 1 (reference)
>1 1 (reference) <0.01 1.10 (1.04-1.17)*
<1 1.15(1.08-1.22)

Regular visits to the dentist 1 (reference)
Yes 1 (reference) <0.01 1.04 (0.98-1.11)
No 117 (1.11-1.124)

Social cohesion

Perception of neighborhood relationships
Good 1 (reference) <0.01 L(reference)
Poor 1.07 (1.02-1.12) 1.08 (1.03-1.13)

Attends neighborhood meetings
Yes 1 (reference) <0.01 1 (reference)
No 1.55 (1.44-1.67) 1.45(1.34-1.47)*

Clinical characteristics
Visible plagque 10.29 (8.18-12.95) <0.01 8.75 (6.96-11.02)*
Goodness of fit Crude Adjusted
Pearson x° 14390.51 6696.34
Deviance 13.099.175 7.799.255
AlC 3.874.514 71.812.546

BMW: Brazilian minimum wage; RR: rate ratio; Cl: confidence inferval; AlC: Akaike Information Criterion; *p-value < 0.05.

of neighborhood relationships and lack of participation in
neighborhood meetings, exhibited higher mean of gingival
bleeding. To the best of our knowledge, this is the first study
to assess this association in this stage of life. In addition to
social cohesion, sociodemographic factors such as sex, age,
skin color, and household income were associated with gingival
bleeding. Nevertheless, after adjusting for these variables, the

association between social cohesion and gingival bleeding
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remained significant, indicating that social cohesion exerts
an independent effect.

Several approaches attempt to explain how social capital
can influence oral health conditions. Behavioral theory
emphasizes that high levels of social capital facilitate the
dissemination of knowledge and healthy habits through
informal social norms and peer pressure. Psychosocial theory
suggests that more cohesive societies with greater social
capital provide enhanced social support, a sense of security,
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and belonging among individuals, acting as a protective
factor against psychosocial stress and its negative effects
on health.”® The theory of access to healthcare services and
public health policies posits that communities with high levels
of social capital are more actively engaged in advocating for
access to high-quality social and healthcare services.”® Thus,
communities with higher levels of social cohesion among
residents are likely to present better health habits, greater
social support, increased access to healthcare services,*

7,10,20) SuCh

and, consequently, better oral health outcomes
as lower gingival bleeding indices.

Our results demonstrated that individuals with a poorer
perception of neighborhood relationships exhibited higher
mean of gingival bleeding. The perception of interpersonal
relationships among individualsliving in the same neighborhood
may constitute the cognitive dimension of social cohesion,
reflecting aspects of interpersonal trust and a sense of belonging

to the place where individuals live®”8

.Such trust and belonging
may influence adolescents’ health behaviors, including their
approach to hygiene and seeking dental care. Adolescents
who feel more connected and supported by their community
might be more likely to engage in preventive dental care and
maintain better oral hygiene practices,?® thereby reducing
the likelihood of gingival bleeding. In contrast, those with
poorer perceptions of neighborhood relationships may lack
this support, and, consequently, have higher levels of gingival
bleeding. Moreover, greater social cohesion is associated with
asense of belonging and reduced psychosocial stress. Lower
levels of stress may, in turn, reduce inflammatory responses
that contribute to gingival bleeding.®'> These mechanisms
provide a plausible link between distal social determinants
and the outcomes assessed in our study.

Additionally, our findings showed that adolescents who
participated more frequently in neighborhood meetings
had a lower mean of gingival bleeding. The participation
in neighborhood meetings may constitute the structural
dimension of social cohesion, or its quantitative component,
which refers to the extent and intensity of individuals’
participationin activities and other forms of social engagement,
i.e., the quantity and structure of social networks that
individuals have.>”® Adolescents who are more engaged
in these community activities may benefit from stronger
social support networks, which can positively influence
health behaviors such as adherence to regular dental visits
or improved oral hygiene practices.? This engagement
might contribute to lower mean levels of gingival bleeding,
as socially engaged individuals may have better access to
resources and health information.

Itisimportant to highlight that the effect of the frequency
of participation in neighborhood meetings on gingival bleeding
was greater than the effect of the perception of neighborhood
relationships. These findings contradict previous studies that
demonstrated the cognitive dimension of social cohesion

&BOR

plays a more significant role in oral health conditions, such
as OHRQoL during adolescence.'” Our findings may be
explained by the fact that participation in neighborhood
meetings facilitates contact and the formation of social
bonds among individuals living in the same neighborhood.
Furthermore, we hypothesize that this participation in
social activities, in addition to increasing the frequency of
social networks, also fosters the development of trust and
social cohesion, creating a more positive social environment.
This, in turn, impacts better oral health outcomes through
various pathways in this population, including access to
dental services.>7%2°

Our results also showed that females had a lower mean
of gingival bleeding compared to males, which is consistent
with a previous study that explains how males tend to exhibit
poorer hygiene habits and oral health behaviors.?' Older
adolescents also exhibited a higher mean of gingival bleeding,
inaccordance with previous studies.?”?* During adolescence,
the significant increase in steroid hormone levels affects the
inflammatory status of the gingiva without a concomitant
increase in plaque levels."**?¢ Non-white adolescents also
had higher mean of gingival bleeding compared to white
adolescents, following previous studies that highlight racial
inequities in oral health conditions.*”?* Similarly to previous
studies, lower household income was also associated with a
higher mean of gingival bleeding.”*>' Income is a recognized
indicator of socioeconomic status,?>3?
health due to lack of material resources, limited access to

healthcare services, unhealthy behaviors, and increased
29,33

which can affect oral

psychosocial stress.?®3* Finally, the presence of visible
plaque was strongly associated with the outcome. Gingival
bleeding is the most common sign of periodontal diseases in
adolescence,” primarily caused by the accumulation of dental
biofilm."** Thus, the plaque-induced gingival inflammatory
conditions require the presence of dental plaque coupled
with clinical signs and symptoms of gingival inflammation
in periodontal tissues.

This study has some limitations. The major limitation is
the use of single questions to measure social cohesion, which
may not fully capture this complex construct. However,
the variables were assessed through indicators such as the
perception of neighborhood relationships and the frequency
of participation in neighborhood meetings, which have been
used in previous studies.'®* Additionally, the periodontal
examination was conducted under field conditions, which may
have influenced the assessment of gingival bleeding. However,
the study followed the World Health Organization (WHO)
recommendations for epidemiological studies, and the CPI s
avalid and widely used method." Although this was a cross-
sectional study nested within a longitudinal framework, we
cannot establish causal relationships between social cohesion
and gingival bleeding. Therefore, future longitudinal research
isneeded to better understand the effects of social cohesion on
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