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Toothache and tooth extraction as 
reasons for dental visits: an analysis of 
the 2019 National Health Survey

Abstract: The aim of this study was to analyze the prevalence of dental 
visits due to toothache and tooth extraction in Brazil and its association 
with individual and contextual variables. This two-step cross-sectional 
study included persons aged 18 years and older in the 2019 National 
Health Survey who had visited a dentist in the 12 months prior to 
the interview (n = 40,369). The individual-level outcome was having a 
dental visit due to toothache or tooth extraction. The ecological-level 
outcome was the proportion of dental visits for these reasons relative 
to all dental visits by Brazilian state. Associations with individual – 
sociodemographic characteristics, number of teeth, and type of health 
service used – and ecological variables – HDI and dental service 
coverage – were assessed using Poisson regressions. The prevalence 
of dental visits due to toothache or extraction was higher among 
individuals with no formal education, household income < 25% of the 
minimum wage, of black and brown skin color, living in rural areas, 
who consulted in the public health system, with 10–19 and 1–9 teeth, 
and men. The proportion of dental visits due to toothache/extraction in 
Brazilian states was negatively associated with the HDI and the rate of 
dental emergency team/100,000 inhabitants and positively associated 
with primary dental care coverage. The prevalence of dental visits due 
to toothache/extraction was associated with individual and ecological 
characteristics, indicating inequities in reasons for dental visits in 
Brazil. The potential of a well-structured oral health care network to 
overcome these inequities is suggested and needs to be better explored.

Keywords: Toothache; Tooth Extraction; Oral Health; Healthcare 
Disparities.

Introduction

Oral diseases are an important global public health problem1 and 
directly impact the lives of individuals by causing pain and suffering, 
changing food choices, and affecting speech and self-esteem.2,3 Moreover, 
dental pain and loss of function result in relevant social and psychological 
impacts and are associated with reduced quality of life.4-6 

In addition to the significant financial impact on the state and 
individuals, oral diseases also have costs related to time lost at work and 
difficulties in performing daily activities.7 A national study with civil 
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servants indicated that toothache was reported as a 
reason for absenteeism by 23.6%, and absence from 
work was more frequent in individuals from a lower 
socioeconomic position.8

Estimates of toothache prevalence provide an 
indication of the burden it imposes on individuals 
and society, and its impact can be better assessed the 
factors involved are known.9 The results of the 2010 
Brazilian National Survey on Oral Health showed that 
toothache was the most frequent reason for visiting 
a dentist, with a prevalence of 46% among adults.10 
Previous studies suggest that toothache is socially 
determined and more frequently affects poorer, less 
educated people, and those with less access to dental 
care.8,11,12 Tooth extractions are frequently the result 
of toothache. Data from the 2013 National Health 
Survey (PNS) show that 9.6% of adults and 11.5% of 
older adults reported tooth extractions as the reason 
for seeking dental care.13 Difficult access to dental 
services and lack of financial resources are related 
to high rates of tooth extractions.14

Socioeconomic status, parental education 
level, access to health care, area of residence, and 
socioeconomic development are among the factors 
influencing oral health.15-17 It is well known that there 
is substantial discrepancy between the oral health 
needs of communities and the availability, location, 
and type of dental services offered.1 Therefore, social 
inequalities in oral diseases are common irrespective 
of age and sex.11,18,19 Few studies evaluated the reasons 
for dental appointments due to toothache and tooth 
extraction, considering the different contexts in Brazil 
and evaluating possible related inequities.17 The aim 
of this study was to analyze the prevalence of dental 
visits due to toothache and tooth extraction in Brazil 
and its association with socioeconomic variables and 
use-of-service characteristics. Also, the proportion of 
dental visits in which toothache or tooth extraction was 
the reason was analyzed by state, and the association 
with HDI and provision of oral health services was 
assessed. This study’s initial hypothesis was that 
dental visits due to toothache and tooth extraction is 
more prevalent among individuals in a less privileged 
socioeconomic situation and populations from more 
disadvantaged contexts – and with lower coverage 
of public oral health services.

Methodology

This study analyzed data from the 2019 PNS, a 
representative, population-based cross-sectional 
national survey. The target population of the 2019 
PNS were individuals aged 15 years or older living 
in permanent private households. This survey used 
a conglomerate random sampling, and collected data 
through interviews, carried out in households by 
1.200 trained interviewers. The primary units (UPA, 
in Portuguese) were census tracts or sets of tracts, the 
secondary units were private households (selected by 
simple random sampling), and the tertiary units were 
residents aged 15 years or older that were selected 
from each household by simple random sampling 
in. Due to the complex sample design and different 
selection probabilities, it was necessary to apply sample 
weights – for households and selected residents. The 
analyses of this study included the final weights that 
the Brazilian Institute of Geography and Statistics 
(IBGE) provided for the 2019 PNS. More information 
about the 2019 PNS methodology can be found in a 
previous publication.20 

This study included data from participants aged 18 
years and older who reported having visited a dentist 
in the 12 months before the interview (assessed using 
the following question: “When was the last time you 
had a dental appointment?”, n = 40,369). 

This study comprised two different sets of 
analysis, one at the individual level and one at the 
ecological level. The first assessed the relationship 
between individual exposures and outcome. The 
outcome variable was defined as “visit to the dentist 
in the year prior to data collection for toothache or 
tooth extraction”. Answers to the question “What 
was the main reason you visited the dentist last 
time?” were organized into two groups: “toothache 
and/or extraction” (analysis category) and “other 
reasons” (reference category), which included the 
answers “cleaning, prevention or checkup”, “dental 
treatment”, “gum problems”, “treatment of mouth 
sores”, “dental implant”, “placement/maintenance 
of braces”, “placement/maintenance of prosthesis” 
and “others”. 

The following exposures were analyzed: “sex” 
(male; female), “age” (18–39; 40–59; 60 and more), 
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“race/skin color” (white; black; brown), “education” 
(no formal education; incomplete elementary school; 
complete elementary school; incomplete high school; 
complete high school; incomplete university; complete 
university), “area of residence” (urban; rural), 
“household income” (up to ¼ of minimum wage – 
MW –per person; from ¼ up to ½ MW; from ½ up 
to 1 MW; 1 up to 2 MW; 2 up to 3 MW; 3 up to 5 MW; 
more than 5 MW - considering that the Brazilian MW 
was US$ 241 in 2019), “number of teeth” (20–32 teeth; 
10–19; 1–9; edentulous), “type of healthcare system 
used in the last dental visit” (private; public), and 
“type of service used in the last dental visit” (primary 
dental care service; public clinic; public emergency 
services; specialized dental care center; public hospital 
outpatient clinic; private dental care service; private 
emergency services; other type of service). These 
variables were selected based on Andersen’s behavioral 
model, which seeks to identify the determinants 
of health service use, which include predisposing 
factors, enabling factors, health behaviors, and health 
needs. In this study, sex, age group, skin color, and 
education were considered predisposing factors; 
zone of residence, household income, and type of 
service/health system were considered enabling 
factors – as they act as organizational or financial 
factors related to the use of services; and, finally, the 
variable “number of teeth” represented the dimension 
of health care needs.21 

Individuals whose reason for last dental visit 
was toothache or extraction were compared with 
individuals who had other reasons for the last 
dental visit. Chi-square tests were applied to assess 
differences in outcome distribution. Associations 
between exposures and the outcome were modeled 
using Poisson regressions. Prevalence ratios (PR) were 
provided with 95% confidence intervals (95%CI). The 
adjusted model included all variables with p < 0.20 
in the crude model. 

The ecological sub-study used Brazilian states as 
the units of analysis. The proportion of dental visits 
due to toothache or extraction relative to all dental 
visits was estimated for each of the 26 states and 
the federal district and used as the outcome. The 
states’ Human Development Index (HDI), primary 
dental care coverage, rate of Dental Specialty Centers 
(DSC) per 100,000 inhabitants, and rate of dental 
emergency teams (DET) per 100,000 inhabitants were 
the exposures used in the analyses. Table 1 describes 
the sources and organization of these variables. 
Associations between exposures and the outcome 
were modeled using Poisson regressions with robust 
variance. The adjusted model included all variables 
with p < 0.20 in the crude model. 

All analyses were carried out using Stata 14.0 
software. All data used are available anonymously 
in public databases. The 2019 edition of the PNS 

Table 1. Exposure variables: year, data sources, and calculation methods.

Variable Year Data Source Calculation

Human Development Index 2010a United Nations 
Development Program 

This variable was collected directly from the data sourceb, by State.

Coverage by primary dental 
care teams

2019
Information System on 
Primary Health Care

This variable was collected directly from the data sourcec, by State. It 
considered the percentage of the State’s population covered by this 

type of health care.

Rate of Dental Specialty 
Centers/100,000 inhabitants

2019

National Program for the 
Improvement of Access 
and Quality of Primary 

Care (PMAQ-CEO)

The number of DSCs per State was collected from the PMAQ-CEO 
dataset. This number was divided by the population of each State in 

2019 and multiplied by 100,000d.

Rate of dental emergency 
services/100,000 inhabitants

2019
National Register of 

Health Establishments

The number of dental emergency services per State was collected from 
the National Register of health care services. Only public services were 
included. This amount was divided by the population of each State in 

2019 and multiplied by 100,000d.

aThe most recent year with available data; bhttp://www.atlasbrasil.org.br/; chttps://egestorab.saude.gov.br/; dData on the population residing in 
each State in 2019 were collected from the inter census projection of the IBGE.
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was approved by the National Research Ethics 
Commission (3.529.376). 

Results

A total of 40,369 individuals 18 years and older 
reported having visited a dentist in the year prior to 
data collection. The characteristics of the population 
are shown in Table 2. Considering sample weight, 
16.5% (95%CI: 15.8–17.1) of these individuals visited a 
dentist for toothache or tooth extraction. The results 
showed a statistically significant difference in the 
distribution of reasons for dental visits between the 
variables, except for sex and age (Table 2). A higher 
percentage of people of black and brown skin color, 
from lower education and income categories, and rural 
residents had toothache or extraction as reasons for 
dental visit. Individuals with fewer teeth and that 
used the public health system in their last dental 
visit also visited the dentist more for those reason. 

The results of bi- and multivariate analysis are 
shown in Table 3. The multivariate model indicated 
that the prevalence of dental visits due to toothache 
and/or extraction was higher in people of black 
and brown skin color [PR = 1.3 (95%CI: 1.2–1.5) and 
PR = 1.2 (1.1–1.3), respectively], living in rural areas 
[PR=1.1 (1.0–1.2)], and who were treated in the public 
health system [PR = 1.6 (1.4–1.7)]. Dental visits due to 
toothache or tooth extraction were more frequent in 
people from lower education and income categories. 
The outcome was more prevalent in individuals 
with 10 to 19 teeth and 1 to 9 teeth: [PR = 1.4 (1.3–1.6) 
and PR = 1.6 (1.4–2.0), respectively]. Finally, the 
prevalence of dental visits due to toothache or 
extraction was lower among women than among 
men [PR = 0.9 (0.9–1.0)].

The average proportion of dental visits due to 
toothache and extraction in Brazilian states was 
18.9% (Table 4). Figure shows that this proportion was 
higher in the North and Northeast regions. Results 
of bi- and multivariate regressions are presented in 
Table 5. The adjusted model showed a negative and 
statistically significant association between HDI and 
the outcome and “DET per 100,000 inhabitants” and 
the outcome. In contrast, primary oral health care 
coverage had a positive and statistically significant 

association with the proportion of dental visits due 
to toothache and extraction.

Discussion

The findings showed that the prevalence of dental 
visits due to pain or extractions was higher in people 
of black and brown skin color, residents of rural areas, 
and among those who used the public health system. 
There were important gradients in education and 
income, indicating that oral health iniquities affect 
all Brazilian society. The present study demonstrates 
that despite the progress made by the National 
Oral Health Policy in Brazil since 2004, there are 
still significant oral health inequalities in pain and 
suffering and tooth loss.

The results of the adjusted model showed a 
negative and statistically significant association 
between the HDI and the proportion of dental visits 
due to toothache or tooth extraction – which is also 
evident in the regional distribution of the outcome, 
with a higher proportion in the less developed 
regions of Brazil: North and Northeast. A study in 
Colombia found that a low HDI was associated with 
a higher prevalence of toothache.18 In Brazil, a study 
evaluated racial inequities in oral health and found 
correlations between oral health outcomes and HDI. 
The results showed racial oral health inequities in 
Brazil in the analyzed indicators​​ (cavities, tooth loss, 
toothache, and need for prosthesis), with greater 
vulnerability of black and brown people compared 
to white people.22 

Differences in the prevalence of the outcome 
concerning race persisted after adjustments. In 
the literature, inequities in oral health are mainly 
attributed to the lower socioeconomic status of 
non-white individuals. Nevertheless, our results 
reinforce recent conceptions that racial inequities 
in oral health are more complex. They stem from 
historical and multidimensional processes and 
are likely influenced by racism and structural 
racism.23 A Brazilian study showed that the dentist’s 
decision to extract or retain a decayed tooth varies 
significantly depending on the race of the patient: 
black patients are more likely to have a tooth 
extracted than white patients.24
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Table 2. Distribution (%) of dental visits in the year prior to the data collection due to toothache or tooth extraction compared with 
dental visits due to other reasons. National Health Survey (PNS), 2019. 

Variable
All dental visitsa Dental visits due to toothache 

or extraction
Dental visits due to  

other reasons
p-valuec

% % (CI95%
b) % (CI95%

b)  

Total 100 16.46 (15.82–17.12) 83.54 (82.88–84.18) -

Sex

Male 43.05 44.28 (42.3–46.29) 42.8 (41.87–43.74) 0.19

Female 56.95 55.72 (53.71–57.70) 57.2 (56.26–58.13)  

Age group

18–39 48.47 46.78 (44.79–48.79) 48.8 (47.77–49.84) 0.08

40–59 36.21 38.12 (36.23–40.05) 35.84 (34.92–36.76)  

60 and older 15.32 15.10 (13.96–16.31) 15.36 (14.64–16.11)  

Skin colord

White 47.95 35.69 (33.69–37.74) 50.36 (49.21–51.51) < 0.01

Black 10.40 13.65 (12.41–15.00) 9.76 (9.19–10.36)  

Brown 40.27 49.23 (47.20–51.26) 38.51 (37.45–39.58)  

Education

No formal education 2.49 6.60 (5.83–7.47) 1.68 (1.51–1.88) < 0.01

Incomplete elementary school 20.10 32.27 (30.44–34.15) 17.71 (16.96–18.48)  

Complete elementary school 7.45 8.54 (7.48–9.73) 7.24 (6.77–7.75)  

Incomplete high school 6.62 7.97 (6.90–9.18) 6.35 (5.88–6.86)  

Complete high school 33.55 29.07 (27.24–30.97) 34.43 (33.52–35.36)  

Incomplete university education 6.64 3.79 (2.98–4.82) 7.21 (6.69–7.75)  

Complete university education 23.14 11.76 (10.49–13.17) 25.38 (24.35–26.44)  

Zone

Urban 89.41 82.10 (80.80–83.32) 90.84 (90.36–91.31) < 0.01

Rural 10.59 17.90 (16.68–19.20) 9.16 (8.69–9.64)  

Household income (per capita)

Up to ¼ of (MWe) 5.70 11.37 (10.33–12.51) 4.58 (4.26–4.93) < 0.01

More than ¼ up to ½ 11.39 18.23 (16.82–19.72) 10.04 (9.46–10.65)  

More than ½ up to 1 25.34 31.50 (29.71–33.35) 24.13 (23.2–25.08)  

More than 1 up to 2 29.21 24.51 (22.76–26.36) 30.13 (29.19–31.09)  

More than 2 up to 3 11.66 7.58 (6.51–8.81) 12.46 (11.82–13.12)  

More than 3 up to 5 8.86 4.35 (3.50–5.39) 9.75 (9.14–10.39)  

More than 5 7.85 2.46 (1.94–3.12) 8.91 (8.22–9.65)  

Number of teeth

20–32 94.56 90.10 (89.02–91.09) 95.44 (95.01–95.83) < 0.01

10–19 3.89 7.10 (6.25–8.06) 3.25 (2.94–3.60)  

1–9 1.06 2.23 (1.80–2.76) 0.82 (0.63–1.08)  

Edentulous 0.50 0.56 (0.35–0.90) 0.48 (0.37–0.64)  

Continue
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Oral health care in the country still depends on 
private services and the urban population has easier 
access and greater availability of dental services.25 
This is confirmed in the present study, where the 
prevalence of toothache and extraction as a reason 
for consultation was higher in individuals who lived 
in rural areas and who consulted in the public health 
service. The poor socioeconomic conditions and the 
scarcity of dental services that offer comprehensive 
dental care lead to seeking dental care only when 
there is a problem or discomfort (problem-oriented 
behavior), which can help explain these findings.14

The lack of access to preventive measures and 
care may make extraction the only technically 
feasible procedure given the severity of the disease, 
or as an indication for pain relief given the lack 
of access to other types of treatment.14,26 In oral 
health, the expansion of services through the public 
health system and the change in the model of care 
have led to quite heterogeneous scenarios. At the 
extremes, there are services whose organization is 
based solely on free demand, where surgical and 
restorative interventions predominate, and where 
restrictions on access persist.27 Previous findings 
showed that the expansion of primary dental care 
in some municipalities does not guarantee better 
access to public oral health services.28 

The greater proportion of dental visits due to 
pain or extraction in the North and especially in 
the Northeast regions is compatible with the results 
of another study based on the 2019 PNS data, 
which identified that these two regions have the 
lowest proportion of individuals who consulted a 
dentist in the previous year. In addition, the study 
showed that residents of the North and Northeast 
regions were more likely to use public services at 
their last dental appointment than people in other 
regions of the country and had lower coverage 
under private dental health insurance.29 Given the 
greater dependence on public oral health care in 
the North and Northeast regions, which does not 
ensure comprehensive health care to the population 
due to insufficient coverage and/or an ineffective 
care model, the demand for more complex dental 
care is an expected consequence.

Primary care is the first contact with the healthcare 
system when a new health problem arises. However, 
infrastructure and access problems are still reasons 
for users to migrate to other healthcare providers.27,30,31 
Failures in dental care networks can make it difficult 
for users to access preventive care that could avoid a 
toothache or tooth extraction. With the associations 
found in the current study between the proportion 
of consultations due to pain and tooth extraction and 

Continuation

Type of health systemf

Private 75.6 57.04 (55.16–58.91) 79.25 (78.33–80.14) < 0.01

Public 24.4 42.96 (41.09–44.84) 20.75 (19.86–21.67)  

Type of servicef

Primary dental care service 19.12 33.88 (32.12–35.69) 16.21 (15.46–17.00) < 0.01

Public clinic 1.97 2.99 (2.44–3.65) 1.77 (1.51–2.06)  

Public emergency services 0.83 2.27 (1.67–3.09) 0.54 (0.43–0.69)  

Specialized dental care center 1.27 2.01 (1.43–2.81) 1.12 (0.93–1.36)  

Public hospital outpatient clinic 1.21 1.80 (1.30–2.49) 1.1 (0.85–1.42)  

Private dental care service 74.66 56.17 (54.26–58.05) 78.3 (77.35–79.23)  

Private emergency services 0.37 0.31 (0.18–0.54) 0.38 (0.31–0.48)  

Other type of service 0.57 0.57 (0.37–0.87) 0.57 (0.44–0.73)  
aAll individuals ≥ 18 years who had dental visits in the last year; b95% confidence interval; cResulting of chi-square to assess the difference in 
the distribution of dental visits due to toothache or tooth extraction and dental visits for other reasons; d”Indigenous” and “yellow” skin color 
categories not shown due to insufficient number of interviews in the PNS 2019; eMinimum wage; fIn the last dental visit.
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Table 3. Association between dental visits in the year prior to the data collection due to toothache or tooth extraction and exposures: 
prevalence ratio and its 95%CI. National Health Survey (PNS), 2019. All analysis were adjusted for the sample’s weight.

Variable
Crude Adjusteda

PR (CI95%)b PR (CI95%)b

Sex

Male 1(ref.) 1(ref.)

Female 0.95 (0.88–1.02) 0.92 (0.86–0.99)

Age group

18–39 1(ref.) 1(ref.)

40–59 1.09 (1.00–1.18) 1.04 (0.95–1.13)

60 and older 1.02 (0.93–1.12) 0.97 (0.87–1.09)

Skin colorc

White 1(ref.) 1(ref.)

Black 1.76 (1.58–1.97) 1.34 (1.20–1.50)

Brown 1.64 (1.51–1.79) 1.23 (1.13–1.34)

Education

Complete university education 1(ref.) 1(ref.)

Incomplete university education 1.12 (0.87–1.45) 0.90 (0.70–1.15)

Complete high school 1.70 (1.49–1.94) 1.14 (1.00–1.30)

Incomplete high school 2.37 (2.00–2.81) 1.35 (1.13–1.61)

Complete elementary school 2.25 (1.91–2.66) 1.34 (1.12–1.59)

Incomplete elementary school 3.16 (2.78–3.59) 1.68 (1.45–1.94)

No formal education 5.21 (4.51–6.03) 2.38 (2.02–2.80)

Zone

Urban 1(ref.) 1(ref.)

Rural 1.84 (1.71–1.98) 1.12 (1.04–1.21)

Household income (per capita)

More than 5 (MW)d 1(ref.) 1(ref.)

More than 3 up to 5 1.57 (1.18–2.08) 1.41 (1.06–1.89)

More than 2 up to 3 2.08 (1.58 –2.73) 1.70 (1.28–2.26)

More than 1 up to 2 2.68 (2.10–3.42) 1.88 (1.45–2.45)

More than ½ up to 1 3.97 (3.13–5.03) 2.33 (1.79–3.03)

More than ¼ up to ½ 5.11 (4.02–6.50) 2.60 (1.98–3.42)

Up to ¼ 6.37 (4.99–8.12) 2.84 (2.15–3.76)

Number of teeth

20–32 1(ref.) 1(ref.)

10–19 1.92 (1.70–2.16) 1.42 (1.25–1.61)

1–9 2.22 (1.78–2.76) 1.63 (1.36–1.96)

Edentulous 1.19 (0.83–1.71) 0.94 (0.67–1.32)

Type of health systeme

Private 1(ref.) 1(ref.)

Public 2.33 (2.17–2.50) 1.56 (1.43–1.69)
aAdjusted for all variables with p < 0.20 in the bivariate analysis; bPrevalence ratio and its 95%CI; c”Indigenous” and “yellow” skin color 
categories not shown due to insufficient number of interviews in the PNS 2019; dMinimum wage; eIn the last dental visit.
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Table 4. Proportion of dental visits due to toothache or tooth extraction and description of exposure variables – results for Brazil, 
based on the data of the states. National Health Survey (PNS), 2019.

Contextual variables Mean Median sdb

Proportion of dental visit due to toothache or extractiona (%) 18.89 19.48 5.08

Human Development Index 0.70 0.70 0.05

Primary dental care coverage (% of the population) 60.43 59.66 18.45

Dental specialty centers (per 100 000 inhabitants) 0.56 0.46 0.35

Dental emergency team (per 100 000 inhabitants) 0.39 0.34 0.25
aThe proportion of dental visits due to toothache or extraction concerning all dental visits in the year prior to the data collection – considering the 
adjustment for the sample’s weight; bstandard deviation.

Table 5. Association between the proportion of dental visits in the year prior to the data collection due to toothache or tooth 
extraction and socioeconomic and dental services provision variables. National Health Survey (PNS), 2019.

Exposure variables
Crude Adjusteda

β (CI95%)b β (CI95%)b

HDIcd -4.61 (-5.72;-3.49) -3.75 (-4.99;-2.51)

Primary oral health care coverage (% of the population)d 0.01 (0.01;0.01) 0.00 (0.00;0.01)

Public specialized dental care center (per 100,000 inhab.)d 0.17 (0.04;0.31) -0.08(-0.19;0.02)

Dental emergency team (per 100,000 inhab.)d -0.27 (-0.59;0.04) -0.21(-0.34;-0.07)

aAdjusted for all variables with p<0.20 in the bivariate analysis; bRegression coefficient and its 95%CI; cHuman Development Index; dAt the 
states level.

%
22.74–30.70
19.48–22.74
14.28–19.48
11.51–14.28

Proportion of the dental visits due to toothache or tooth extraction

Figure. Proportion of the dental visits due to toothache or tooth extraction in the year prior to the data collection in Brazil, by states. 
Data was collected from the 2019 National Health Survey (PNS). Footnote: Proportion of dental visits due to toothache or tooth 
extraction relative to all dental visits in the year prior to the data collection after adjustment for the sample’s weight.
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coverage by different types of services, at least two 
hypotheses arise: a) almost twenty years after the 
implementation of the National Oral Health Policy, 
primary healthcare services continue to represent a 
vital reference for the repressed oral health demands; 
b) the negative associations between the outcome and 
provision of dental emergency teams – and with the 
provision of Dental Specialty Centers, but without 
significance – may indicate the potential of a well-
structured oral health network. This hypothesis 
needs to be further investigated.

The findings of this study must be interpreted 
accounting for some limitations. The information 
collected in the PNS 2019 is not representative of 
indigenous and yellow people due to the insufficient 
number of interviews. In addition, the cross-sectional 
design does not provide a temporal relationship 
between variables, so we cannot infer causality. In 
the ecological-level analysis, the use of states as units 
of analysis does not account for critical within-state 
variations. Despite these limitations, we used data 
from a nationally representative sample with a data 

collection that was carried out with high quality 
control measures. 

Conclusions

Important contextual and individual inequalities, 
as well as gradients in income and education, related 
to dental visits for toothache and extractions were 
identified in Brazil. The results of this study reinforce 
the importance of analyzing information collected 
in population health surveys as a strategy to support 
policy formulation. Understanding the factors related 
with dental service utilization in Brazil can help 
reduce unfair access to health resources and reduce 
inequalities. The results suggest that the existence of 
a well-structured oral health care network can help 
overcome oral health inequities.

Acknowledgment
This study was financed in part by the Coordenação 

de Aperfeiçoamento de Pessoal de Nível Superior – 
Brasil (CAPES) – Finance Code 001.

1.	Watt RG, Daly B, Allison P, Macpherson LM, Venturelli R, Listl S, et al. Ending the neglect of global oral health: time for radical action. 

Lancet. 2019 Jul;394(10194):261-72. https://doi.org/10.1016/S0140-6736(19)31133-X

2.	Petersen PE, Bourgeois D, Ogawa H, Estupinan-Day S, Ndiaye C. The global burden of oral diseases and risks to oral health. Bull World 

Health Organ. 2005 Sep;83(9):661-9.  

3.	Beaglehole R. The oral health atlas: mapping a neglected global health issue. Geneva: FDI World Dental Federation; 2009.

4.	Goes PS, Watt RG, Hardy R, Sheiham A. Impacts of dental pain on daily activities of adolescents aged 14-15 years and their families. 

Acta Odontol Scand. 2008 Feb;66(1):7-12. https://doi.org/10.1080/00016350701810633

5.	Hugo FN, Hilgert JB, de Sousa ML, Cury JA. Oral status and its association with general quality of life in older independent-living 

south-Brazilians. Community Dent Oral Epidemiol. 2009 Jun;37(3):231-40. https://doi.org/10.1111/j.1600-0528.2009.00459.x  

6.	Colussi PR, Hugo FN, Muniz FW, Rösing CK. Oral health-related quality of life and associated factors in Brazilian adolescents. Braz Dent 

J. 2017 Jan-Feb;28(1):113-20. https://doi.org/10.1590/0103-6440201701098

7.	Hayes A, Azarpazhooh A, Dempster L, Ravaghi V, Quiñonez C. Time loss due to dental problems and treatment in 

the Canadian population: analysis of a nationwide cross-sectional survey. BMC Oral Health. 2013 Apr;13(1):17. 

https://doi.org/10.1186/1472-6831-13-17  

8.	Miotto MH, Silotti JC, Barcellos LA. [Dental pain as the motive for absenteeism in a sample of workers]. Cien Saude Colet. 2012 

May;17(5):1357-63. Portuguese. https://doi.org/10.1590/S1413-81232012000500029  

9.	Pau AK, Croucher R, Marcenes W. Prevalence estimates and associated factors for dental pain: a review. Oral Health Prev Dent. 

2003;1(3):209-20. 

10.	Ministério da Saúde (BR). Projeto SB Brasil 2010: Pesquisa Nacional de Saúde Bucal: resultados principais. Brasília, DF: Ministério da 

Saúde; 2012.

11.	Peres MA, Iser BP, Peres KG, Malta DC, Antunes JL. [Contextual and individual inequalities in dental pain prevalence  

among Brazilian adults and elders]. Cad Saude Publica. 2012;28 Suppl:s114-23. Portuguese. 

https://doi.org/10.1590/S0102-311X2012001300012  

References

9Braz. Oral Res. 2022;36:e070



Toothache and tooth extraction as reasons for dental visits: an analysis of the 2019 National Health Survey

12.	Constante HM, Peres MA, Schroeder FC, Bastos JL. Mediators between education and dental pain: a cross-sectional study to assess the 

role of dental services utilization. Eur J Oral Sci. 2016 Feb;124(1):62-7. https://doi.org/10.1111/eos.12242  

13.	Bastos TF, Medina LP, Sousa NF, Lima MG, Malta DC, Barros MB. Income inequalities in oral health and access to dental 

services in the Brazilian population: National Health Survey, 2013. Rev Bras Epidemiol. 2019 Oct;22(22 Suppl 02):E190015. 

https://doi.org/10.1590/1980-549720190015.supl.2  

14.	Silva-Junior MF, Sousa AC, Batista MJ, Sousa MD. Oral health condition and reasons for tooth extraction among an adult population 

(20-64 years old). Cien Saude Colet. 2017 Aug;22(8):2693-702. https://doi.org/10.1590/1413-81232017228.22212015  

15.	Petersen PE, Kwan S. Equity, social determinants and public health programmes: the case of oral health. Community Dent Oral 

Epidemiol. 2011 Dec;39(6):481-7. https://doi.org/10.1111/j.1600-0528.2011.00623.x  

16.	Watt RG, Sheiham A. Integrating the common risk factor approach into a social determinants framework. Community Dent Oral 

Epidemiol. 2012 Aug;40(4):289-96. https://doi.org/10.1111/j.1600-0528.2012.00680.x  

17.	Peres MA, Peres KG, Frias AC, Antunes JL. Contextual and individual assessment of dental pain period prevalence in adolescents:  

a multilevel approach. BMC Oral Health. 2010 Aug;10(1):20. https://doi.org/doi https://doi.org/10.1186/1472-6831-10-20  

18.	Ardila CM, Agudelo-Suárez AA. Association between dental pain and caries: a multilevel analysis to evaluate the influence of contextual 

and individual factors in 34 843 adults. J Investig Clin Dent. 2016 Nov;7(4):410-6. https://doi.org/10.1111/jicd.12168  

19.	Moreira RS, Nico LS, Tomita NE, Ruiz T. [Oral health of Brazilian elderly: a systematic review of epidemiologic status and dental care 

access]. Cad Saude Publica. 2005 Nov-Dec;21(6):1665-75. Portuguese. https://doi.org/10.1590/S0102-311X2005000600013  

20.	Stopa SR, Szwarcwald CL, Oliveira MM, Gouvea EC, Vieira ML, Freitas MP, et al. [National Health Survey 2019: history, methods and 

perspectives]. Epidemiol Serv Saude. 2020 Oct;29(5):e2020315. Portuguese. https://doi.org/10.1590/s1679-49742020000500004  

21.	Babitsch B, Gohl D, von Lengerke T. Re-revisiting Andersen’s behavioral model of health services use: a systematic review of studies from 

1998-2011. Psychosoc Med. 2012;9:Doc11. https://doi.org/10.3205/psm000089  

22.	Guiotoku SK, Moysés ST, Moysés SJ, França BH, Bisinelli JC. Iniquidades raciais em saúde bucal no Brasil. Rev Panam Salud Publica. 

2012 Feb;31(2):135-41. https://doi.org/10.1590/S1020-49892012000200007  

23.	Bastos JL, Celeste RK, Paradies YC. Racial Inequalities in Oral Health. J Dent Res. 2018 Jul;97(8):878-86. 

https://doi.org/10.1177/0022034518768536  

24.	Cabral ED, Caldas AF Jr, Cabral HA. Influence of the patient’s race on the dentist’s decision to extract or retain a decayed tooth. 

Community Dent Oral Epidemiol. 2005 Dec;33(6):461-6. https://doi.org/10.1111/j.1600-0528.2005.00255.x  

25.	Nascimento S, Frazão P, Bousquat A, Antunes JL. Dental health in Brazilian adults between 1986 and 2010. Rev Saude Publica. 2013 

Dec;47(3 Suppl 3):69-77. https://doi.org/10.1590/S0034-8910.2013047004288  

26.	Lacerda JT, Simionato EM, Peres KG, Peres MA, Traebert J, Marcenes W. Dor de origem dental como motivo de consulta odontológica 

em uma população adulta. Rev Saude Publica. 2004 Jun;38(3):453-8. https://doi.org/10.1590/S0034-89102004000300017  

27.	Casotti E, Contarato PC, Fonseca AB, Borges PK, Baldani MH. [Dental care in Brazil: an analysis based on PMAQ-AB External 

Evaluation]. Saúde Debate. 2014;38 special:140-57. https://doi.org/10.5935/0103-1104.2014S011

28.	Rocha RA, Goes PS. [Comparison of access to Oral Health Services between areas covered and not covered by the 

Family Health Program in Campina Grande, Paraíba State, Brazil]. Cad Saude Publica. 2008 Dec;24(12):2871-80. 

https://doi.org/10.1590/S0102-311X2008001200016  

29.	Fagundes ML, Bastos LF, Amaral Junior OL, Menegazzo GR, Cunha AR, Stein C, et al. [Socioeconomic inequalities in the use 

of dental services in Brazil: an analysis of the 2019 National Health Survey]. Rev Bras Epidemiol. 2021;24:E210004.supl.2. 

https://doi.org/10.1590/1980-549720210004.supl.2

30.	Gonçalves AJ, Pereira PH, Monteiro V, Silva MF, Baldani MH. [Structure of oral health services offered in Primary Care in Brazil: regional 

differences]. Saúde Debate. 2020;44(126):725-38. Portuguese. https://doi.org/10.1590/0103-1104202012610.

31.	Comassetto MO, Baumgarten A, Kindlein KA, Hilgert JB, Figueiredo MC, Faustino-Silva DD. Access to oral health in early childhood in 

the city of Porto Alegre, Brazil. Cien Saude Colet. 2019 Mar;24(3):953-61. https://doi.org/10.1590/1413-81232018243.29082016

10 Braz. Oral Res. 2022;36:e070


