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Aim: To assess oral health-related quality of life (OHRQoL) 
and associated factors among the 12-year-old population of 
the state of Minas Gerais, Brazil. Methods: Cross-sectional 
data from the SB-Minas Gerais 2012 study were used. The 
presence of poor OHRQoL was assessed using the Oral 
Impact on Daily Performance (OIDP) and its dimensions 
(physical, psychological and social domains). Independent 
variables included sociodemographic factors and variables 
related to the use of dental care and oral health conditions. 
The association between the outcomes and the independent 
variables were tested using logistic regression and the 
results reported as odds ratio with 95% confidence interval. 
Results: Prevalence of poor OHRQoL was 31.4%; the 
psychological domain was the most affected (22.6%). Pain 
and dissatisfaction with oral health were associated with 
poor OHRQoL on overall OIDP and all its domains. Non-whites 
had greater poor OHRQoL than whites on overall OIDP and 
physical domain. Conclusion: Self-perceived oral health and 
social inequalities were associated with poor OHRQoL.
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Introduction

Poor oral health-related quality of life (OHRQoL) is reported by one-third of 12-year-
olds1 and two-fifths of the 15–19-year olds in Brazil2. Its main determinants are socio-
economic characteristics, access to dental services2,3 and oral health impairments, 
such as untreated caries, malocclusion and tooth loss1,4-5.

The negative impact of oral health on quality of life can be understood as the bur-
den that oral disorders play in daily life, the system of values, and perception of life 
as a whole within a cultural context and in relation to personal objectives, standards 
and concerns6. These impairments occur hierarchically7; speech and chewing func-
tions are the first dimensions to be affected1,8, next are psychological losses, such as 
restrictions on smiling9, sleep disorders and anxiety or irritability1. Finally, there may be 
disadvantages to social life, including association with bullying10,11, disruption of study 
and restrictions on leisure among children and adolescents1.

In the last decades, important advances have been made in the control of oral dis-
eases in Brazil, mainly among schoolchildren12,13. These advances may be attributed 
to the fluoridation of the public water supply14, dissemination of fluoride toothpaste, 
decrease in sugar consumption12, as well as improvements in living conditions, and 
the implementation of public policies featured by expansion in health promotion 
actions13. However, dental caries and incidence of other oral diseases have increased 
due to the weakening of successful programs and policies15, with those most harmed 
being the most socially vulnerable16. Similarly, there are inequalities in distribution of 
poor OHRQoL in Brazil1-3,8,9 and worldwide17. Thus, non-whites2, those in lower levels of 
income1 and schooling2, and people facing barriers to access dental services1 have 
been the most affected in their quality of life.

Although several studies have identified the determinants of OHRQoL1-5, continuous 
monitoring of trends and patterns in different contexts shows they are relevant in 
addressing oral impairments. Studies are lacking that describe OHRQoL determinants 
among 12-year-olds in Brazilian states3. We performed this study because we recog-
nized the importance of these studies in identifying regional variations for planning 
and setting public health priorities. This study aimed to assess oral health-related 
quality of life and associated factors in a representative sample of 12-year olds from 
Minas Gerais state, Brazil.

Materials and methods

Design, setting and participants

A study analyzing observational, secondary data was conducted using data from 
the last Oral Health Survey performed in Minas Gerais, Brazil (SB-Minas Gerais 2012), 
including in its capital (Belo Horizonte) and in 60 cities within the state. In 2012, Minas 
Gerais was the second most populous state in Brazil18. SB-Minas Gerais was con-
ducted using probabilistic sampling by multi-stage conglomerates, with proportional 
probability of participation by size. The sample plan considered the participants’ 
region of residence, according to factors used for allocating financial resources pro-
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duced by the João Pinheiro Foundation. The cities within the state were classified into 
quartiles according to economic size and health needs, and the two lower quartiles 
were grouped in the Interior I domain, representing the municipalities with the low-
est relative need for financial resources. The upper quartiles were grouped in Interior 
II—municipalities with the greatest relative need for financial resources. SB-Minas 
Gerais was designed to be representative of the State, its capital and the two inte-
rior domains at five age groups: 5, 12, 15–19, 35–44, and 65–74 years. Clinical and 
self-perceived oral health measures, demographic and socioeconomic characteris-
tics, access and use of dental services and OHRQoL were investigated19. Data were 
collected by trained and calibrated dentists, according to World Health Organization 
criteria20. The minimum level of agreement accepted intra and inter examiners was 
established with kappa equal to 0.65. More details about the design and sampling 
have been published elsewhere19,21,22. Of the 1,217 participants aged 12 years, 996 pre-
sented complete data for the variables of interest and were included in the analysis, 
representing 208,763 adolescents from Minas Gerais, Brazil.

Variables

The dependent variable OHRQoL was evaluated using the Oral Impacts on Daily Per-
formances (OIDP) survey. OIDP has three dimensions with a total of nine questions 
related to daily activities that may be affected by oral conditions in the previous six 
months. The response options were “no” or “yes” for each of the following activities: 
1) physical domain: eat and enjoy food, speak and pronounce clearly, brush teeth, and 
play sports; 2) psychological domain: sleep and relaxation, smile without embarrass-
ment, and maintain the usual emotional state without anxiety or irritability; 3) social 
domain: study and attend school, and enjoy contact with people (going out, having 
fun, going to parties, outings)23. Poor OHRQoL was considered for participants who 
reported difficulty in performing one or more activities for overall OIDP as well as the 
physical, psychological and social domains.

The independent variables included in the analysis were divided into the following 
blocks: 1) demographic and socioeconomic characteristics: gender; self-declared 
race / skin color evaluated according to the Brazilian Institute of Geography and Sta-
tistics (Instituto Brasileiro de Geografia e Estatística–IBGE) and categorized as white 
/ non-white (black, brown, yellow [Asian]), and indigenous; family income (≤R$500 / 
R$501–2500 / > R$2500); 2) dental services—time since the last dental appointment 
(≤1 year / >1 year); type of service used (public / private–including health insurance 
and covenants); reason for last dental appointment (prevention / other–including pain, 
extraction, treatment); 3) oral health: presence of untreated caries; dental pain in the 
last six months; satisfaction with oral health (satisfied–’very satisfied’ and ‘satisfied’) 
/ dissatisfied (‘neither satisfied nor dissatisfied’, ‘dissatisfied’ and ‘very unsatisfied’).

Statistical analysis

Descriptive analysis was used to estimate relative frequencies, next were bivariate 
and multiple analyses. In the bivariate analysis, associations between the indepen-
dent variables and the outcomes (overall OIDP and its domains –physical, psycholog-
ical and social) were tested using the chi-square test with Rao and Scott correction24. 
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The association between the outcomes and the independent variables was tested 
by means of a logistic regression, and the results reported as odds ratio with 95% 
confidence interval (95% CI). All the variables with a p<0.2 in the bivariate analysis 
were included in the multiple logistic regression analyses, according to a hierarchical 
approach25, following the theoretical framework proposed in Figure 1. First, demo-
graphic and socioeconomic characteristics (Block 1) were included in the model and 
adjusted by themselves. The use of dental services (Block 2) was adjusted for demo-
graphic and socioeconomic characteristics and for themselves. Finally, the oral health 
variables (Block 3) were adjusted for demographic and socioeconomic characteris-
tics, for the use of dental services and for themselves.

All analyses were performed in Stata v. 14.0 software using the survey command, 
which allows to analyze data from complex samples, incorporating sample weights, 
stratification processes, conglomeration and study design26.

Ethics statement

SB- Minas Gerais was ethically conducted based on the Helsinki Declaration. This sur-
vey received approval from the Ethics in Research Committee of the Pontifical Catho-
lic University of Minas Gerais under protocol number 9,173.

Results
The 12-year-old children from Minas Gerais were characterized by a predominance of 
non-whites (59%), and family income ranging from R$501 to R$2,500 (77%). Most par-
ticipants had their last dental appointment for reasons other than prevention (63.1%). 
The prevalence of untreated caries, dental pain in the last six months, and dissatis-

Figure 1. Conceptual model used in hierarchical analysis.

Demographic &
Socioeconomic
Characteristics

Dental
Services

Oral Health

Outcome Poor Oral Health-Related Quality of Life

Satisfaction
with oral healthDental painCaries
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faction with oral health were 35.3%, 18.1%, and 32.9%, respectively. About 31.4% of 
participants had at least one negative impact of oral health on quality of life, 22.6% 
had impacts on psychological domain, and 6.2% on the social domain. In the bivariate 
analysis, dental services and oral health were associated with poor OHRQoL in over-
all OIDP and all its domains. Demographic and socioeconomic characteristics were 
associated with overall OIDP, physical and psychological domains (Table 1).

Table 1. Sample characteristics and bivariate analysis of factors associated with poor oral-related quality 
of life (OHRQoL) at 12 years. SB-Minas Gerais, 2012 (weighted estimates).

Total
OIDP

Overall Physical Psychological Social

% % ORc % ORc % ORc % ORc

Total 100 31.4 19.8 22.6 6.2

Demographic and socioeconomic characteristics

Sex

Men 53.4 28.1 1 18.8 1 20.2 1 5.0 1

Women 46.6 35.1 1.38 20.9 1.14 25.4 1.35 7.6 1.55

Skin-color

White 41.0 22.9 1 12.8 1 17.0 1 3.6 1

Non-white 59.0 37.3 2.00** 24.6 2.23** 26.6 1.77* 8.0 2.30

Income

≤R$500 8.4 44.5 1 32.3 1 32.2 1 9.1 1

R$501–R$2,500 77.0 32.0 0.59* 19.1 0.49* 23.5 0.65 7.1 0.76

>R$2,500 14.5 20.8 0.33** 16.3 0.41 12.4 0.30** 0.0 1.00

Dental services

Last dental appointment

≤1 year 65.0 29.2 1 18.3 1 21.9 1 5.3 1

>1 year 35.0 35.2 1.33* 22.5 1.29 24.0 1.13 8.0 1.56

Reason for consultation

Prevention 36.9 23.4 1 12.0 1 16.2 1 2.0 1

Other 63.1 36.1 1.85** 24.3 2.35** 26.4 1.85** 8.7 4.75**

Dental service

Public 52.5 32.0 1 20.2 1 23.3 1 7.7 1

Private 47.5 30.7 0.94 19.2 0.93 21.9 0.92 4.6 0.58

Oral health

Caries

No 64.7 28.3 1 15.8 1 19.8 1 3.5 1

Yes 35.3 37.1 1.49** 27.0 1.97** 27.9 1.57* 11.2 3.46**

Dental pain

No 81.9 22.1 1 11.4 1 15.3 1 1.3 1

Yes 18.1 73.4 9.71** 58.0 10.80** 55.6 6.92** 28.3 29.52**

Satisfaction with oral health

Satisfied 67.1 18.9 1 12.3 1 10.9 1 3.0 1

Dissatisfied 32.9 56.8 5.62** 35.1 3.86** 46.6 7.17** 12.7 4.66**

Source: SB-Minas Gerais.
OIDP: oral impacts on daily performance; ORc: crude odds ratio. 
* p<0.05; ** p<0,01.
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Table 2 shows the analysis of factors associated with overall OIDP and its domains, 
after adjustment for demographic and socioeconomic characteristics, dental services 
and oral health. For overall OIDP and physical domain, the following groups were more 
likely to have poor OHRQoL: non-white, those with dental pain, and those dissatisfied 
with their oral health, independently of socioeconomic conditions, dental services and 
dental care. For the psychological and social domains, after adjustment for multiple 
variables, subjects with dental pain and dissatisfied with their oral health were more 
likely to have poor OHRQoL.

Table 2. Multiple analysis of factors associated with poor OHRQoL at 12 years. SB-Minas Gerais, 
2012 (weighted estimates).

OIDP

Overall Physical Psycological Social

ORa (95%CI) ORa (95%CI) ORa (95%CI) ORa (95%CI)

Demographic and socioeconomic characteristics

Sex

Men 1 - 1 1

Women 1.32
(0.92-1.89) - 1.25

(0.79-1.96)
1.35

(0.70-2.61)

Skin-color

White 1 1 1 1

Non-white 1.58
(1.06-2.37)

1.72
(1.04-2.84)

1.30
(0.85-1.99)

1.46
0.56-3.85)

Income

≤R$500 1 1 1 -

R$501–R$2,500 0.71
(0.38-1.32)

0.64
(0.30-1.34)

0.71
(0.44-1.16) -

>R$2,500 0.44
(0.18-1.07)

0.73
(0.28-1.94)

0.32
(0.10-1.01) -

Dental services

Last dental appointment

≤1 year 1 - - 1

>1 year 1.14
(0.81-1.59) - - 1.36

(0.70-2.64)

Reason for consultation

Prevention 1 1 1 1

Other 1.14
(0.77-1.67)

1.39
(0.91-2.12)

1.09
(0.68-1.75)

2.30
(0.71-7.47)

Dental service

Public - - - 1

Private - - - 0.88
(0.46-1.67)

continue...
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Discussion
This was the first study to assess oral health-related quality of life and associated 
factors in a representative sample of the 12-year-old population of Minas Gerais state, 
Brazil. One-third of participants at this age had poor OHRQoL, being the psychological 
domain the most affected. Pain and dissatisfaction with oral health were associated 
with poor OHRQoL on overall OIDP and all its domains. Non-whites had greater odds 
of poor OHRQoL for overall OIDP and physical domain.

The prevalence of poor OHRQoL at 12 years in Minas Gerais is similar to that presented 
by other studies conducted with children and adolescents in Brazil1,27 and worldwide28. 
However, unlike 12-year-old Brazilians (for whom negative impacts on the physical 
domain prevail)1,8, the psychological domain was the most affected in Minas Gerais. 
According to Locker and Allen7, OHRQoL is gradually and hierarchically impaired, with 
physical being the first and social being the last domains to be affected. There is also 
a gradient of severity ranging from discomfort, pain, disability, impairment and social 
disadvantage7. Thus, the deterioration of OHRQoL at 12 years in Minas Gerais would 
be at a more advanced stage than in Brazil. Furthermore, in Brazil1,27, worldwide29,30, 

and for the State of Minas Gerais, social impacts are the least prevalent, as they rep-
resent the final and most severe stage of losses in OHRQoL.

In the adjusted models, pain and dissatisfaction with oral health were independently 
associated with the overall OIDP and all its domains. Similar associations have been 
reported in other studies for 12-years-olds1 as well as for other age groups2,3,5,6,31,32. 
Besides being associated with physical losses (such as eating, brushing, speaking 
and playing sports), pain and dissatisfaction with oral health may trigger psycholog-
ical problems such as sleep disorders, irritation and restrictions on smiling. This pro-
cess may also be associated with bullying and restrict social life, reaching leisure 
activities and resulting in school absenteeism11.

continuation...

Oral health

Caries

No 1 1 1 1

Yes 0.72
(0.48-1.06)

1.01
(0.69-1.46)

0.77
(0.48-1.25)

1.42
(0.67-3.02)

Dental pain

No 1 1 1 1

Yes 7.68
(4.97-11.86)

7.81
(4.77-12.79)

5.15
(3.15-8.39)

17.85
(7.99-39.91)

Satisfaction with oral health

Satisfied 1 1 1 1

Dissatisfied 4.98
(3.16-7.85)

2.74
(1.66-4.52)

6.39
(4.14-9.86)

2.20
(1.04-4.67)

Source: SB-Minas Gerais.
OIDP: oral impacts on daily performance; ORa: adjusted odds ratio; 95%CI: 95% confidence interval.
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This study showed no independent association between untreated caries and over-
all OIDP as well as its domains. Given the effects of dental pain and dissatisfaction 
with oral health on OHRQoL1,3, one can state that not the cavity itself, but its severity 
(expressed by pain) and location (which may affect satisfaction, mostly in anterior 
tooth decay) would result in greater impacts on OHRQoL. However, a study with the 
12-year-old Brazilians found an independent association of caries with OIDP in psy-
chological and social domains. Cultural, socioeconomic aspects, provision of dental 
services, distribution and severity of oral diseases in different regions33 may influence 
the perception of OHRQoL and, hence, the associations found. This reinforces the 
importance of regional representative studies in detecting different disease patterns 
and related inequalities.

The association between satisfaction with oral health and OHRQoL reported here 
was also observed for other authors6,31, especially regarding the psychosocial com-
ponent33. Indeed, even the prevalence of poor OHRQoL and dissatisfaction with oral 
health were similar in the population studied. Thus, dissatisfaction with oral health 
could partially represent poor OHRQoL.

On the demographic and socioeconomic characteristics, only skin color was asso-
ciated with the overall OIDP and physical domain. This means that non-whites had 
greater odds of poor OHRQoL, as observed by Colussi et al.27. On the other hand, in the 
studies performed by Souza et al.1 and Scapini et al.34, socioeconomic inequalities in 
OHRQoL among adolescents were associated with family income, but not skin color. 
In another study conducted with adolescents, adults and elderly from the State of São 
Paulo, Brazil, skin color and income remained associated with poor OHRQoL3. In some 
scenarios, skin color is able to identify vulnerable social contexts, as non-white indi-
viduals are in lower levels of schooling and income as well as have restricted access 
to dental services in Brazil35. As a consequence, they also present worse oral35 and 
overall health32.

This study has limitations as its cross-sectional design does not allow causal infer-
ences. It also has some strengths: this is one of the few representative data of 
OHRQoL for a Brazilian state3, corroborating the understanding of its determinants 
and distribution in different regions.

In conclusion, the prevalence of poor OHRQoL at the age of 12 years in Minas Gerais 
is significant. Recent dental pain and dissatisfaction with oral health were associated 
with overall OIDP and all its domains, and there are inequalities regarding skin color 
for the physical domain and overall OIDP. Future studies should explore the origins 
of these inequalities. Strengthening equity in access to dental services, taking into 
account socioeconomic conditions and the self-perception of individuals may con-
tribute to improved OHRQoL.

Acknowledgments: SB-Minas Gerais study was supported by State Health Secretar-
iat of Minas Gerais, Brazil. EJP Oliveira received a doctoral scholarship from Coorde-
nação de Aperfeicoamento de Pessoal de Nível Superior (CAPES).

Conflict of interest statement: The authors declare no competing interests.



9

Oliveira et al.

References

1. Souza JG, Martins AM, Silveira MF, Jones KM, Meirelles MP. Impact of oral clinical problems on 
oral health-related quality of life in brazilian children: a hierarchical approach. Int J Paediatr Dent. 
2017 Jan;27(1):66-78. doi: 10.1111/ipd.12229.

2. Peres KG, Cascaes AM, Leão ATT, Côrtes MLS, Vettore MV. [Sociodemographic and clinical aspects 
of quality of life related to oral health in adolescents]. Rev Saude Publica. 2013 Dec;47 Suppl 3:19-28. 
doi: 10.1590/s0034-8910.2013047004361. Portuguese.

3. Bulgareli JV, Faria ET, Cortellazzi KL, Guerra LM, Meneghim MC, Ambrosano GMB, et al. Factors 
influencing the impact of oral health on the daily activities of adolescents, adults and older adults. 
Rev Saude Publica. 2018;52:44. doi: 10.11606/s1518-8787.2018052000042.

4. Souza JGS, Souza SE, Noronha MDS, Ferreira EFE, Martins AMEBL. Impact of untreated 
dental caries on the daily activities of children. J Public Health Dent. 2018 Jun;78(3):197-202. 
doi: 10.1111/jphd.12259.

5. Oliveira EJP, Rocha VFB, Nogueira DA, Pereira AA. Quality of life and oral health among hypertensive 
and diabetic people in a Brazilian Southeastern city. Cien Saude Colet. 2018 Mar;23(3):763-72. 
doi: 10.1590/1413-81232018233.00752016.

6. Locker D, Allen F. What do measures of ‘oral health-related quality of life’ measure? Community Dent 
Oral Epidemiol. 2007 Dec;35(6):401-11. doi: 10.1111/j.1600-0528.2007.00418.x.

7. Locker D. An introduction to behavioural sciences and dentistry. London: Tavistock; 1989.

8. Barbosa TS, Tureli MC, Nobre-dos-Santos M, Puppin-Rontani RM, Gavião MB. The relationship 
between oral conditions, masticatory performance and oral health-related quality of life in children. 
Arch Oral Biol. 2013 Sep;58(9):1070-7. doi: 10.1016/j.archoralbio.2013.01.012.

9. Piovesan C, Antunes JL, Guedes RS, Ardenghi TM. Impact of socioeconomic and clinical factors 
on child oral health-related quality of life (COHRQoL). Qual Life Res. 2010 Nov;19(9):1359-66. 
doi: 10.1007/s11136-010-9692-7.

10. Seehra J, Newton JT, DiBiase AT. Bullying in schoolchildren - its relationship to dental appearance 
and psychosocial implications: an update for GDPs. Br Dent J. 2011 May 14;210(9):411-5. 
doi: 10.1038/sj.bdj.2011.339.

11. Al-Omari IK, Al-Bitar ZB, Sonbol HN, Al-Ahmad HT, Cunningham SJ, Al-Omiri M. Impact of bullying 
due to dentofacial features on oral health–related quality of life. Am J Orthod Dentofacial Orthop. 
2014 Dec;146(6):734-9. doi: 10.1016/j.ajodo.2014.08.011.

12. Narvai PC, Frazão P, Roncalli AG, Antunes JLF. [Dental caries in Brazil: decline, polarization, inequality 
and social exclusion]. Rev Panam Salud Publica. 2006;19(6):385-93. Portuguese.

13. Chaves SCL, Almeida AMFL, Rossi TRA, Santana SFS, Barros SG, Santos CML. Oral health policy in 
Brazil between 2003 and 2014: scenarios, proposals, actions, and outcomes. Cienc Saude Colet. 
2017 Jun;22(6):1791-1803. doi: 10.1590/1413-81232017226.18782015.

14. Silva FB, Frazão P. Sanitation utilities and fluoridation of water supply systems: an ecological 
study in Brazilian municipalities, 2008-2010. Epidemiol Serv Saude. 2018;27(4):e2018015. 
doi: 10.5123/S1679-49742018000400003.

15. Bagramian RA, Garcia-Godoy F, Volpe AR. The global increase in dental caries: a pending public 
health crisis. Am J Dent. 2009 Feb;22(1):3-8.

16. Schwendicke F, Dörfer CE, Schlattmann P, Foster Page L, Thomson WM, Paris S. Socioeconomic 
inequality and caries: a systematic review and meta-analysis. J Dent Res. 2015 Jan;94(1):10-8. 
doi: 10.1177/0022034514557546.



10

Oliveira et al.

17. Zaror C, Pardo Y, Espinoza-Espinoza G, Pont À, Muñoz-Millán P, Martínez-Zapata MJ, et al. 
Assessing oral health-related quality of life in children and adolescents: a systematic review and 
standardized comparison of available instruments. Clin Oral Investig. 2019 Jan;23(1):65-79. 
doi: 10.1007/s00784-018-2406-1.

18. Brazilian Institute of Geography and Statistics. [IBGE releases population estimates for 
municipalities in 2012] [cited 2020 Apr 15]. Available from: https://agenciadenoticias.ibge.
gov.br/agencia-sala-de-imprensa/2013-agencia-de-noticias/releases/14269-asi-ibge-divulga-
as-estimativas-populacionais-dos-municipios-em-2012#:~:text=O%20IBGE%20divulga%20
hoje%2C%2031%20de%20agosto%20de%202012%2C%20as,popula%C3%A7%C3%A3o%20
chegou%20a%20190.755.799. Portuguese.

19. Minas Gerais State Department of Health. Undersecretary of Health Policies and Actions. 
Superintendence of Health Care Networks. Directorate of Oral Health. [SB Minas Gerais - research on 
the oral health conditions of the population of Minas Gerais: main results]. Belo Horizonte: SES-MG; 
2013 [cited 2020 Apr 15]. Available from: https://www.saude.mg.gov.br/images/documentos/
SBMinas_Relatorio_Final.pdf. Portuguese.

20. World Health Organization (WHO). Oral health surveys: basic methods. 4th ed. Geneva: ORH/EPID; 1997.

21. Pinto RS, Roncalli AG, Abreu MHNG, Vargas AMD. Use of Public Oral Health Services 
by the Adult Population: A Multilevel Analysis. PLoS One. 2016 Jan 5;11(1):e0145149. 
doi: 10.1371/journal.pone.0145149.

22. Nascimento AR, Andrade FB, César CC. Factors associated with agreement between self-perception 
and clinical evaluation of dental treatment needs in adults in Brazil and Minas Gerais. Cad Saude 
Publica. 2016 Nov 3;32(10):e00039115. doi: 10.1590/0102-311X00039115.

23. Adulyanon S, Sheiham A. Oral Impacts on Daily Performances. In: Slade G. Measuring oral health and 
quality of life. Chapel Hill: University of North Carolina; Dental Ecology; 1997.

24. Rao JNK, Scott AJ. On Chi-squared tests for multiway contingency tables with cell proportions 
estimated from survey data. Ann Stat. 1984;12(1):46-60.

25. Victora CG, Huttly SR, Fuchs SC, Olinto MT. The role of conceptual frameworks in epidemiological 
analysis: a hierarchical approach. Int J Epidemiol. 1997 Feb;26(1):224-7. doi: 10.1093/ije/26.1.224.

26. Pessoa DGC, Silva PLN. Análise de dados amostrais complexos. Rio de Janeiro: IBGE; 1998.

27. 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. 
doi: 10.1590/0103-6440201701098.

28. Kragt L, Dhamo B, Wolvius EB, Ongkosuwito EM. The impact of malocclusions on oral health-
related quality of life in children-a systematic review and meta-analysis. Clin Oral Investig. 
2016 Nov;20(8):1881-94. doi: 10.1007/s00784-015-1681-3.

29. Gaber A, Galarneau C, Feine JS, Emami E. Rural-urban disparity in oral health-related quality of life. 
Community Dent Oral Epidemiol. 2018 Apr;46(2):132-42. doi: 10.1111/cdoe.12344.

30. Wright WG, Spiro A, Jones JA, Rich SE, Garcia RI. Development of the Teen Oral Health-Related 
Quality of Life Instrument. J Public Health Dent. 2017 Mar;77(2):115-24. doi: 10.1111/jphd.12181.

31. Locker D, Quinonez C. To what extent do oral disorders compromise the quality of life? Community 
Dent Oral Epidemiol. 2011 Feb;39(1):3-11. doi: 10.1111/j.1600-0528.2010.00597.x.

32. Landmann-Szwarcwald C, Macinko J. A panorama of health inequalities in Brazil. Int J Equity Health. 
2016;15(1):174. doi: 10.1186/s12939-016-0462-1.

33. Andrade FB, Lebrão ML, Santos JL, da Cruz Teixeira DS, de Oliveira Duarte YA. Relationship between 
oral health-related quality of life, oral health, socioeconomic, and general health factors in elderly 
Brazilians. J Am Geriatr Soc. 2012 Sep;60(9):1755-60. doi: 10.1111/j.1532-5415.2012.04104.x.



11

Oliveira et al.

34. Scapini A, Feldens CA, Ardenghi TM, Kramer PF. Malocclusion impacts adolescents’ oral  
health-related quality of life. Angle Orthod. 2013 May;83(3):512-8. doi: 10.2319/062012-509.1.

35. Guiotoku SK, Moysés ST, Moysés SJ, França BHS, Bisinelli JC. [Racial Inequity 
in Oral Health in Brazil]. Rev Panam Salud Publica. 2012 Feb;31(2):135-41. 
doi: 10.1590/s1020-49892012000200007. Portuguese.


