
1

Volume 25
2026
e269189

Original Research

Braz J Oral Sci. 2026;25:e269189http://dx.doi.org/10.20396/bjos.v25i00.8679189

1 Unidade Central de Educação FAI 
Faculdades (UCEFF), Itapiranga, 
SC, Brazil.

2 Universidade Federal de Santa 
Maria (UFSM), Santa Maria, 
RS, Brazil.

Corresponding author:  
Prof. Orlando Luiz do Amaral Júnior 
Universidade Federal de Santa Maria 
Avenida Roraima, nº 1000, Cidade 
Universitária, Bairro Camobi,  
CEP 97105-900, Rio Grande do Sul, 
Brazil. 
orlando.amaral@ufsm.br

Editor: Dr. Altair A. Del Bel Cury

Received: February 13, 2025

Accepted: September 17, 2025

Tooth loss associated with 
use of preventive dental 
services in Brazilian 
adolescents aged 
15-19 years
Izabel Cristina Steffler1 , Caroline Luisa Vogel do 
Rosário1 , Maria Laura Braccini Fagundes2 , Jessye 
Melgarejo do Amaral Giordani2 , Fernanda Helaine 
Cidade1 , Paola de Cassia Spessato Schwerz1 , Marina 
Eichelberger Jung1 , Orlando Luiz do Amaral Júnior1*

Objective: To verify the association between the use of 
preventive dental services and tooth loss in adolescents aged 
15-19 years. Methods: This cross-sectional study utilized data 
from the National Health Survey (NHS) 2019. The outcome of 
interest was “tooth loss of one or more teeth.” The principal 
predictor was the use of preventive dental services in the 
past year. The predictor was dichotomized into two groups: 
those who sought dental services on a preventive basis (e.g., 
cleaning, check-ups) and those who did not seek preventive 
care but rather attended for non-routine reasons. Multivariate 
analysis was conducted using Poisson regression with robust 
variance to estimate both crude and adjusted prevalence ratios 
(PR), with adjustment for socioeconomic and demographic 
factors. Results: A total of 4,336 adolescents (15-19 years) 
from all Brazilian regions participated in this study. The adjusted 
analysis revealed that individuals who used preventive dental 
services in the past 12 months had a 62% lower prevalence 
of tooth loss (PR: 0.38 [95% CI: 0.30-0.49]) compared to 
those who did not use preventive services. Conclusion: 
This study highlights the importance of public policies that 
promote equity in access to preventive oral health services for 
adolescents in Brazil. The use of these services is associated 
with a lower occurrence of tooth loss, indicating that investing 
in prevention can reduce inequalities and improve the oral 
health of this population. To ensure fairer access to healthcare, 
it is essential that public strategies address risk factors, such 
as socioeconomic inequalities, and strengthen primary care 
services, promoting better overall health conditions. The 
study objective was achieved, as the use of preventive dental 
services was shown to be associated with lower prevalence of 
tooth loss among adolescents.
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Introduction

Dental loss is one of the most prevalent global health issues, recognized as a major 
oral health concern due to its significant aesthetic, functional, psychological, and 
social impacts1. Previous studies have identified dental loss as a marker of social 
inequality, with higher rates observed among socioeconomically disadvantaged 
groups compared to their more affluent counterparts2,3. Providing access to dental 
care poses a significant challenge for health systems, largely due to the high preva-
lence and incidence of oral diseases, the size and distribution of the dental workforce, 
available financial resources, and the low priority assigned to oral health within public 
health policies4. The discussion on use and access to dental care in Brazil is particu-
larly pertinent, as, despite being legally guaranteed, use and access to public health 
services remains selective, targeted, and exclusionary4,5.

Adolescence is a crucial period for maintaining good oral health, as tooth loss often 
affects the first permanent molars during this stage2. Preventing tooth loss requires 
a combination of oral health maintenance practices, public policies like water fluori-
dation, and addressing socioeconomic, demographic, behavioral factors, access and 
utilization of dental services6,7. Utilization of preventive dental services are influenced 
by a complex interplay of socioeconomic, cultural, environmental, and individual fac-
tors8,9.

In many countries, a substantial portion of the population, particularly those from 
lower socioeconomic backgrounds, have limited access to comprehensive dental 
care and use of preventive dental services4. This disparity highlights the need for tar-
geted interventions and policies to improve access and utilization of preventive dental 
services among adolescents, especially those from disadvantaged communities3,10. 
Investing in preventive dental care for adolescents can have far-reaching benefits, 
including reducing the burden of oral diseases, improving overall health and quality of 
life, and reducing long-term healthcare costs associated with untreated dental prob-
lems3,11. By addressing the barriers to use of dental preventive services and imple-
menting effective public health strategies, policymakers and healthcare professionals 
can help ensure that all adolescents have the opportunity to maintain good oral health 
throughout their lives11,12.

Considering these factors, the objective of this study is to verify the association 
between the use of preventive services and dental loss in adolescents, with the hypoth-
esis that the use of preventive services is equally distributed among this population. 
This analysis can contribute to the development of new public policy strategies aimed 
at reducing inequities in oral health within this age group, particularly by emphasizing 
preventive measures as a mean to promote greater equity in care.

Methodology

Design and scenario

This cross-sectional study used data from the National Health Survey (NHS) 2019. 
The NHS is a population-based survey with a representative sample of the Brazil-
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ian population. The interviews were carried out between August 2019 and March 
2020. The NHS allows the estimation of results for the urban and rural population, 
at the level of the five Brazilian macroregions, states, state capitals, and metropoli-
tan areas. For the present analysis, we extracted information from adolescents aged  
15–19 years who participated in the survey and had complete data on preventive 
dental service use and tooth loss. Further details of the sampling design and data 
collection procedures have been published elsewhere13. 

Ethical aspects

The NHS data are available for public access and use at the official website of the 
Brazilian Institute of Geography and Statistics (IBGE) (https://www.ibge.gov.br/ 
estatisticas/sociais/saude.html). The NHS was approved by the National Research 
Ethics Commission (CONEP 3.529.376). An Informed Consent Form was obtained 
from all participants at the time of the interview.

Participants and sample selection

The NHS 2019 interviewed 88.531 individuals aged 15 years or older. The partici-
pants, who were randomly selected, answered an individual questionnaire. For this 
study we included only adolescents aged 15-19 years (n=4.336). For this study we 
included only adolescents aged 15–19 years (n=4,336), a subgroup for which the 
PNS sampling design ensures national representativeness13. The research sam-
ple excluded households located in special or sparsely populated census sectors, 
such as indigenous groups, barracks, military bases, accommodation, camps, 
boats, penitentiaries, penal colonies, prisons, jails, long-term institutions for older 
adults, networks of integrated care for children and adolescents, convents, hos-
pitals, agricultural villages for settlement projects, and quilombola groups13. The 
data collection was coordinated by the IBGE and carried out by field researchers, 
supervisors, and state coordinators. Data was collected face-to-face using mobile 
devices at the participants’ home. More details about the NHS methodology are 
published elsewhere13. 

Variables

Outcome

The outcome of this study was “tooth loss of one or more teeth.” The sample was 
dichotomized into two groups: one with no tooth loss and the other with at least one 
tooth loss. This metric has been used in previous studies2,14.

Use of preventive dental services (Predictor)

The principal predictor was the use of preventive dental services in the last year. 
This was assessed through the individual questionnaire by asking: “Did you seek 
dental care in the last 12 months?” (yes/no) and “What was the reason for this den-
tal appointment?” with options such as “cleaning review,” “toothache,” “extraction,” 
“treatment,” “gum problem,” “pain,” “implant,” “orthodontic treatment,” “prosthetic  
installation/revision,” “radiography,” “treatment estimate,” or “others.” Based on these 

https://www.ibge.gov.br/estatisticas/sociais/saude.html
https://www.ibge.gov.br/estatisticas/sociais/saude.html
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questions, a dichotomous variable was created, classifying participants as those who 
sought dental care for preventive purposes (cleaning review) and those who attended 
for nonroutine reasons (all other options)9.

Covariates

Covariates were selected using a Directed Acyclic Graph (DAG) (Figure 1) to iden-
tify potential confounders of the association between the exposure and outcome. 
The sociodemographic variables included were: zone of residence (urban/rural),  
sex (male/female), skin color (white/non-white), age group (18–29, 30–39,  
40–49 years), per capita household income (<1 minimum wage, 1–3 minimum 
wages, 3–5 minimum wages, >5 minimum wages), and education level (0–8 years, 
≥9 years of study). The DAG serves as a scientific strategy to visually represent 
causal relationships and identify confounding variables, ensuring that the analysis 
accurately captures the true causal effect by minimizing bias. Although DAGs are 
commonly used in longitudinal studies, they can also be applied in cross-sectional 
studies to identify and control for confounders, thereby improving the validity of the 
associations observed in a single point in time15.

Sex

Zone

Skin Color
Education level

Per capita income

Tooth loss
Preventive use of

dental service

Figure 1. Directed Acyclic Diagram (DAG) representation, was created to identify potential confounders in 
the relationship between the exposure and the outcome.

Statistical analysis

Data analysis adopted sampling weights for primary sampling units, households and 
selected resident, following complex survey sampling. The analyzes were carried out 
in Stata software, version 14.0 (College Station, TX). The descriptive analysis pre-
sented the general prevalence of sample characteristics and proportions by use of 
preventive dental service. Subsequently, multivariate analysis was performed using 
the Poisson regression model with robust variance to estimate crude and adjusted 
prevalence ratios (PR), their respective 95% confidence intervals (95% CI) and a signif-
icance level of 5%. Data are presented for the general sample of adults aged 15 to 19.
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Results
A total of 4,336 adolescents from all Brazilian regions participated in this study. 
Table 1 presents the descriptive analyses and the proportions of tooth loss (one or 
more teeth) for each category analyzed. Most of the sample consisted of individ-
uals living in urban areas (83.5%), females (50.0%), individuals identified as Black 
or Brown (61.8%), those with a household income of less than one minimum wage 
(69.8%), individuals with up to 8 years of formal education (75.0%), and those who 
did not use dental services for preventive care in the last 12 months (55.4%). Regard-
ing the proportions, adolescents living in urban areas had a higher prevalence of 
tooth loss, with 76.8% (95% CI: 72.9-80.3), as did Black and Brown adolescents, with 
67.8% (95% CI: 62.1-73.1). Additionally, individuals with an income of less than one 
minimum wage showed a prevalence of 72.5% (95% CI: 66.7-71.8), those with up to 
8 years of formal education had 76.6% (95% CI: 71.5-80.2), and those who did not 
use dental services for preventive care in the last 12 months had a prevalence of 
24.3% (95% CI: 19.6-29.6). 

Table 1. Descriptive analysis and proportion of tooth loss (≥1 tooth) in brazilian adolescents (n=4,336).

Variables n (%)
Proportion of tooth loss of 

one or more teeth in Brazilian 
adolescents (n=4,336) (95% CI)

Socioeconomic and Demographic Factors.

Zone

    Rural 16.4 23.1 (19.6-27.0)

    Urban 83.5 76.8 (72.9-80.3)

Sex

    Male 49.9 47.3 (41.8-52.9)

    Female 50.0 52.6 (47.0-58.1)

Skin color

    White 38.1 32.1 (26.8-37.8)

    Black and Brown 61.8 67.8 (62.1-73.1)

 Per capita income

Up to 1 Minimum Wage 69.8 72.5 (66.7-71.8)

1 to 3 MInimum Wages 24.8 23.4 (18.6-29.0)

More  than 3 up to 5 Minimum Wages 02.9 01.6 (0.07-03.8)

More than 5 Minimum Wages 02.3 02.3 (0.08-0.59)

Education level

Up to 8 years 75.0 76.6 (71.5-80.2)

More than 8 years 24.9 23.8 (19.7-28.4)

Preventive use of dental service

Did not use preventively in the last 12 months 55.4 75.6 (70.3-80.3)

Used preventively in the last 12 months 44.5 24.3 (19.6-29.6)
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The association analysis is detailed in Table 2. The crude analysis suggested that 
individuals who used preventive dental services in the last 12 months had a 61% lower 
prevalence (Prevalence Ration RP: 0.39 [95% CI: 0.30-0. 51]) of losing one or more 
teeth compared to those who did not use preventive services. The adjusted analysis 
indicated that individuals who used preventive services in the last 12 months had a 
62% lower prevalence (PR: 0.38 [95% CI: 0.30-0.49]) of loss of one or more teeth com-
pared to those who did not use preventive services.

Table 2. Association between preventive use of dental services in the last 12 months and functional 
dentition in adolescents, using Poisson regression with variance robust.

Preventive use of dental services in the 
last 12 months

Lost 1 or more teeth

Unadjusted Analysis
RP (95% IC)a

Adjusted Analysis
RP (95% IC)b

Did not use preventively 1 1

Used preventively 0.39 (0.30-0.51)* 0.38 (0.30-0.49)*
b Adjusted analysis: área, gender, skin color, income, education level.
a Unadjusted analysis
* p<0,05

Discussion
This study found a significant association between the use of preventive dental ser-
vices and a lower prevalence of tooth loss among Brazilian adolescents. Adolescents 
who utilized preventive services, such as dental prophylaxis and check-ups, within 
the last 12 months were 62% less likely to have lost one or more teeth compared to 
those who did not seek these services. These findings underscore the importance of 
oral health policies aimed at promoting the regular use of preventive care, particularly 
among young populations

The findings align with the existing literature, which emphasizes preventive services as 
a critical strategy for maintaining oral health, particularly among vulnerable groups14,16. 
Tooth loss, which adversely affects esthetics, masticatory function, and adolescents’ 
self-esteem, is also an important indicator of social inequality, as evidenced by previ-
ous studies17,18. In our study, adolescents from disadvantaged socioeconomic back-
grounds, such as those with lower income and education levels, showed higher prev-
alence’s of tooth loss2,16.

Moreover, the protective impact of using preventive services identified in our study 
underscores the need for targeted interventions that promote the utilization of these 
services among adolescents19. Previous studies indicate that a lack of access to 
preventive care can lead to a cycle of dental diseases that culminates in tooth loss, 
negatively affecting overall health and quality of life3,16. Therefore, ensuring that ado-
lescents have regular access to these services is crucial for mitigating the burden of 
oral diseases and their long-term consequences20. Another relevant point is the need 
to integrate preventive strategies into broader public oral health policies, considering 
the cultural and socioeconomic factors that influence the use of dental services21,22. 
Including initiatives such as water fluoridation and oral health education programs 
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in schools can expand the reach of preventive measures, particularly in areas where 
access to healthcare services is limited.

The association between the use of preventive dental services and tooth loss in 
adolescents can be analyzed from the perspective of the Common Risk Factor 
Approach23. In this context, tooth loss and unequal access to healthcare services 
share socioeconomic and cultural determinants that limit the ability of low-income 
or less educated individuals to maintain good oral health21,22. Our findings showed 
that adolescents who utilized preventive services had a significantly lower preva-
lence of tooth loss, suggesting that access to these services is a protective factor. 
However, the socioeconomic barriers that hinder equitable access to preventive 
care are also common risk factors that negatively affect both oral health and other 
aspects of health23,24. Therefore, disparities in the utilization of preventive services 
reflect the same social determinants that influence the prevalence of tooth loss 
among adolescents.

This study has some limitations that should be considered when interpreting the 
results. First, the cross-sectional design prevents the determination of causal rela-
tionships, limiting our conclusions about the temporality between the use of pre-
ventive services and tooth loss. Additionally, reliance on self-reported data may 
introduce recall biases, as participants may not accurately remember the services 
they used25. Moreover, the self-reported classification of race may reflect social 
and cultural perceptions rather than genetic ancestry, which could influence the 
interpretation of disparities in oral health outcomes. Another aspect to consider is 
that the study included only adolescents aged 15 to 19 years, which may limit the 
generalizability of the findings to other age groups. Furthermore, the variable for 
the use of preventive services was simplified into a dichotomy, which may not cap-
ture the complexity of access to and utilization of preventive care; future research 
could adopt a more detailed and qualitative analysis of these factors. On a positive 
note, this study was conducted with a nationally representative sample of Brazil-
ian adolescents, which enhances the generalizability of the findings across the 
country. The use of a large and diverse sample strengthens the reliability of the 
results, providing valuable insights into the oral health behaviors and outcomes 
among Brazilian youth. Despite its limitations, the study offers important evi-
dence supporting the protective role of preventive services in reducing tooth loss 
and highlights the need for equitable access to these services across different  
population groups.

In conclusion, this study aimed to verify the association between preventive dental 
service use and tooth loss among adolescents in Brazil. The findings indicate that 
the utilization of preventive dental services is associated with a lower prevalence 
of tooth loss, highlighting the importance of investing in preventive care to reduce 
disparities in oral health. Public health strategies should address common risk fac-
tors, such as socioeconomic inequalities, and strengthen primary care services. 
Translating this knowledge into inclusive policies and reinforced primary healthcare 
can contribute to improved oral and overall health outcomes for the adolescent  
population in Brazil.
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