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Impact of malocclusion severity on the quality of life 
of non-white adolescents

Impacto da severidade da má oclusão na qualidade de vida 
de adolescentes não brancos

Resumo  O objetivo deste estudo foi avaliar o im-
pacto da severidade da má oclusão na qualidade 
de vida relacionada à saúde bucal (OHRQoL) de 
adolescentes não brancos. Estudo transversal foi 
realizado com 585 adolescentes brasileiros não 
brancos (12-15 anos). O Índice de Estética Dental 
(DAI) foi utilizado para a avaliação clínica da má 
oclusão e o Oral Health Impact Profile (OHIP-
14) na OHRQoL. A sobremordida profunda e as 
relações oclusais transversais foram avaliadas em 
associação com o DAI. Os adolescentes com DAI 3 
e 4 foram divididos em 4 grupos: G1 - indivíduos 
com relação transversal normal ou com ausência 
de sobremordida; G2 - indivíduos com mordida 
cruzada posterior; G3 - indivíduos com sobremor-
dida profunda; e, G4 - indivíduos com mordida 
em Brodie. O modelo final estimou as variáveis 
selecionadas após o ajuste para aquelas que per-
maneceram no modelo multivariado em níveis ig-
uais e superiores. A partir das análises de regressão 
logística, os odds ratios foram ajustados e estima-
dos com os respectivos intervalos de confiança de 
95%. Os adolescentes com má oclusão severa di-
vididos em G2, G3 e G4 mostraram um p-valor 
de 0.0501, 0.1475, e 0.5407, respectivamente, mas 
não permaneceram no modelo final. A severidade 
da má oclusão não teve impacto na OHRQoL de 
adolescentes não brancos.
Palavras-chave  Má oclusão, Qualidade de vida, 
Adolescentes não brancos 

Abstract  The aim of this study was to evaluate 
the impact of malocclusion severity on the oral 
health-related quality of life (OHRQoL) of non-
white adolescents. A cross-sectional study was 
conducted with 585 non-white Brazilian adoles-
cents (12-15 years). The Dental Aesthetic Index 
(DAI) was used for the clinical assessment of mal-
occlusion and Oral Health Impact Profile (OHIP-
14) on OHRQoL. Deep bite and transverse oc-
clusal relationships were assessed in association 
with the DAI. The adolescents with DAI 3 and 4 
were distributed into 4 groups: G1 - individuals 
without transverse occlusal relationships or deep 
bite; G2 - individuals with only posterior cross-
bite; G3 - individuals with only deep bite; and 
G4 - individuals with Brodie bite. The backward 
stepwise procedure was used to select variables on 
each level, eliminating variables with a p≤0.20. 
From the logistic regression analyses, the adjust-
ed odds ratios were estimated with the respective 
95% confidence intervals. The adolescents with 
severe malocclusion divided into the G2, G3 and 
G4 showed p-value of 0.0501, 0.1475, and 0.5407, 
respectively, but did not remain in the final mod-
el. Malocclusion severity had no impact on the 
OHRQoL of non-white adolescents.
Key words  Malocclusion, Quality of life, Non-
white adolescents
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Introduction

The individual’s quality of life may be influenced 
by their oral condition1. In this context, studies 
have shown that malocclusion may lead to nega-
tive repercussion on the lives of individuals2-4, but 
there is still divergence about the extent to which 
occlusion can impact quality of life5,6. General-
ly, the more severe degrees of malocclusion have 
been observed to cause impacts, and the higher 
the degree of severity the greater the perception 
of such impact7. In addition, the negative impact 
is usually observed on speech, chewing and smile 
aesthetic perception. Thus, the association of 
severe malocclusion with the most unfavorable 
experiences regarding oral health-related quali-
ty of life (OHRQoL), especially from functional 
and emotional aspects8, has stood out in the lit-
erature.

Although there are different studies focus-
ing on better understanding the epidemiological 
profile of severe and disabling malocclusions and 
their associated factors9, the implications of spe-
cific occlusal changes on OHRQoL, such as verti-
cal and transverse problems10, have not yet been 
elucidated.

The Dental Aesthetic Index (DAI) is the 
standard criterion that classifies malocclusion 
according to severity11. However, it is limited for 
not measuring transverse changes of deviation 
from the midline and deep bite12. Although these 
changes are not included in the DAI, such aspects 
may cause negative impacts on individuals13.

In this sense, it is known that crossbite may 
be associated with muscular changes, facial 
asymmetries, midline deviations, episodes of 
pain and discomfort, and compromised aesthet-
ics and function of individuals14,15. In addition, in 
relation to transverse occlusal relationships, the 
Brodie bite may be related to functional chang-
es such as temporomandibular disorders from 
compromised mastication16. Furthermore, tooth 
wear, gingival traumas, and interference with 
masticatory function are some of the clinical and 
functional problems that may be associated with 
deep bite17. Thus, transverse changes and deep 
overbite may influence the severity of malocclu-
sion.

Moreover, epidemiological studies have 
pointed out that adolescents who self-reported 
brown or black skin had a higher chance of hav-
ing severe malocclusion than those with white 
skin9. Brazilian individuals with brown and black 
skinned, generally, have lower income than those 
with white skin, even taking other socioeconom-

ic and demographic factors such as schooling, 
sex, and age into account9,18,19. The socioeconom-
ic and sociodemographic context may also influ-
ence the severity of malocclusion, with a negative 
impact on quality of life20,21; mainly because the 
malocclusions originate from the interaction be-
tween genetic and environmental factors.

Besides the lack of studies in relation to non-
white populations, the theoretical model elabo-
rated was based on epidemiological studies for 
the interaction of social and clinical factors9,22. 
The model hypothesizes that the association of 
transverse and deep bite alterations with DAI re-
sults in a greater negative impact on OHRQoL 
and, therefore, outline possible relations of in-
terdependence among the variables. Thus, this 
study aimed to evaluate the impact of malocclu-
sion severity, determined by DAI, associated with 
transverse occlusal relationship and deep bite, on 
the non-white adolescent´s OHRQoL. 

methods

This cross-sectional study was carried out in 
northeastern Brazil (state of Bahia) with 585 
non-white adolescents aged 12 and 15 years, en-
rolled only in public schools. The sample was se-
lected in two stages. In the first stage, the public 
schools were randomly selected. Subsequently, 
the adolescents were randomly selected in each 
of the schools.

The sample was calculated considering a sig-
nificance level of 5%, test power of 80%, odds ra-
tio of 2, and prevalence rate for very severe mal-
occlusion of 5.4% for 12-year-olds and 5.1% for 
15-year-olds9, resulting in a minimum sample of 
217 individuals. 

The study included only non-white adoles-
cents with severe malocclusion, whose parents 
had authorized the examination, without previ-
ous orthodontic treatment, and free of systemic 
diseases or either communication or neuromo-
tor disorders. This study was approved by the Re-
search Ethics Committee.

For the categorization of non-white individ-
uals, black and brown adolescents were consid-
ered. The research used the classification by the 
Brazilian Institute of Geography and Statistics23, 
considering the predominant physical features. 
In the population studied, there were no yellow 
and indigenous adolescents.

For data analysis, the independent variables 
of family income and parental level of education 
were dichotomized by the median, referenced by 
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the Brazilian minimum wage in 2016 (≤R$ 880.00 
or >R$ 880.00) and education up to complete or 
incomplete primary school. The parents also re-
sponded whether or not the adolescent had access 
to dental care in the last 12 months.

The DAI was used for classifying malocclusion 
regarding severity and orthodontic treatment 
need11. Four categories of malocclusion were es-
tablished based on severity and treatment need: 
no malocclusion, normal or mild change/without 
treatment need (DAI 1 < 25); established maloc-
clusion/optional treatment need (DAI 2=26-30); 
severe malocclusion/highly desirable treatment 
need (DAI 3 = 31-35); disabling malocclusion/
mandatory treatment need (DAI 4 ≥ 36). For data 
analysis, only the adolescents who presented score 
>30 (DAI ≥ 3) were studied. Only one previously 
calibrated examiner performed the examinations 
in all the adolescents. For intra-examiner repro-
ducibility, the Intraclass Correlation Coefficient 
(ICC) was used, obtaining a value of 0.96.

Deep bite and transverse occlusal relation-
ships were also assessed in association with the 
DAI. To determine overbite, the distance from 
the incisal surface of the mandibular incisors to 
the incisal surface of the maxillary incisors cover-
ing them was measured24,25. The adolescents with 
vertical overlap exceeding 3.5 mm were classified 
with deep overbite1. The transverse occlusal alter-
ations were diagnosed when the lateral occlusal 
relationships were incorrect. Crossbite of several 
or individual teeth, lateral edge-to-edge bite, and 
Brodie bite were also considered transverse occlu-
sal changes15,25,26. 

The Oral Health Impact Profile (OHIP-14) 
was used to evaluate the impact of malocclu-
sion on the oral health-related quality of life 
(OHRQoL) of the adolescents. The OHIP-14 
contains 14 questions that evaluate the follow-
ing aspects: functional limitation, physical pain, 
psychological discomfort, physical disability, 
psychological disability, social disability, and de-
ficiency. The responses were recorded according 
to the scale of codes and their respective mean-
ing: 0=“never”; 1=“a few times”; 2=“sometimes”; 
3=“almost always”; 4=“always”23. For data analy-
sis, the median was considered the cut-off point, 
meaning that higher scores indicated negative 
impact on OHRQoL27.

statistical analyses 

The association was tested between quality of 
life (outcome variable dichotomized by the me-
dian of the OHIP-14 score=3.85) and the sever-

ity of malocclusion. For the other independent 
variables, the analysis was adjusted by the hier-
archical multiple logistic regression model. For 
the severity of malocclusion, four groups were 
considered: G1 - DAI≥3, without transverse or 
deep bite problems; G2 - DAI≥3, with crossbite; 
G3 - DAI≥3, with deep bite; and G4 - DAI≥3, with 
Brodie bite.

In the conception of the hierarchical model, 
the first level included the variables of age and 
sex; the second level included parental level of 
education, income, and access; and the third lev-
el included severity of malocclusion (Figure 1). 
The levels of this model were determined based 
on hierarchical models used in the literature on 
health public issues9,22, which places sociodemo-
graphic variables in the first level, socioeconomic 
variables in the second level, clinical factors in the 
third level, and outcomes at the end of the model.

In the multiple logistic regressions, the vari-
ables with p≤0.20 of each block were analyzed so 
that only the variables still associated with the 
OHIP-14, with p≤0.05, remained in the model, 
after adjusting for the variables of the same block 
and for those that were hierarchically superi-
or. From the logistic regression analysis, crude 
odds ratios were estimated and adjusted with 
the respective 95% confidence intervals. All the 
analyses were performed with the SAS software 
(Release 9.2, SAS Institute Inc., Cary, NC, USA).

Results

The total of 585 non-white adolescents were as-
sessed to reach minimum sample size required. 
Thus, only the 217 non-white adolescents with 
severe malocclusion (DAI≥3) participated in 
the present study; of these adolescents, 46.5% 
were men, 65.9% had low family income, 60.8% 
had no access to dental care in the last year, and 
49.8% of parents or guardians completed up to 
the eighth grade. The adolescents were divided 
into four groups: GI (DAI≥3 without transverse 
or deep bite problems), G2 (DAI≥3 with cross 
bite), G3 (DAI≥3 with deep bite) and G4 (DAI≥3 
with Brodie bite). 

The analysis was adjusted by the hierarchical 
multiple logistic regression model for the sever-
ity of malocclusion and the other independent 
variables, as shown in Table 1. The adolescents 
with severe malocclusion (DAI≥3) divided into 
the G2, G3 and G4 showed p-value of 0.0501, 
0.1475, and 0.5407, respectively, but did not re-
main in the final model.
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table 1. Individual and multiple analyses for the impact of the malocclusion severity on OHRQoL of non-white adolescents. 

variable Category N (%)
OhIP-14 > 

median *Raw OR ($CI95%)
p-

value
Adjusted OR 

(CI95%)
p-

value
frequency (%)

1st level

Age 12 years 160 (73.7) 79 (49.4) 1

15 years 57 (26.3) 29 (50.9) 1.28 (0.74-2.23) 0.3722

Sex Female 116 (53.5) 63 (54.3) 1.48 (0.86-2.53) 0.1523

Male 101 (46.5) 45 (44.6) 1

2nd level

Father’s 
Educational level 

Up to 8th grade 108 (49.8) 58 (53.7) 1.37 (0.80-2.33) 0.2491

1 year or longer 109 (50.2) 50 (45.9) 1

Income ≤median (R$880) 143 (65.9) 68 (47.6) 0.77 (0.44-1.35) 0.3643

>median 74 (34.1) 40 (54.0) 1

Access to dental 
care in the last 
year

No 132 (60.8) 59 (44.7) 0.59 (0.34-1.03) 0.0634

Yes 85 (39.2) 49 (57.6) 1

3rd level

Severity GI: DAI≥3 without 
transverse or deep bite 
problems

73 (33.6) 43 (58.9) 1 1

G2 DAI≥3 with cross bite 33 (15.2) 13 (39.4) 0.45 (0.20-1.05) 0.0501 0.45 (0.20-1.05) 0.0501

G3 DAI≥3 with deep bite 89 (41.0) 41 (46.1) 0.60 (0.32-1.11) 0.1475 0.60 (0.32-1.11) 0.1475

G4 DAI≥3 with Brodie 
bite

22 (10.1) 11 (50.0) 0.70 (0.27-1.82) 0.5407 0.70 (0.27-1.82) 0.5407

*Odds ratio; $Confidence Interval.

Source: Elaborated by the authors.

figure 1. Theoretical model of the study.

Source: Elaborated by the authors.

Sex and Age

Access to dental service, Family income, Educational level

Severe and Very severe malocclusion Groups: 
G1, G2, G3, G4

Impact on Quality of LifeOutcomes

3rd Level

2nd Level

1st Level
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Discussion

Studies performed with non-white populations 
have assessed the traditional parameter of mal-
occlusion determined by the DAI and, among 
the most prevalent occlusal changes, overjet and 
crowding stood out28. However, there is a lack 
of studies focusing on transverse problems and 
deep overbite, which are not discussed in the 
DAI and have an impact on orthodontic treat-
ment need. The present study analyzed the more 
severe occlusal changes, because the perception 
of OHRQoL is modulated by the severity of mal-
occlusion4,7,29. Furthermore, when subdividing 
the adolescents with severe and very severe mal-
occlusion according to the DAI and associating 
them with the absence or presence of transverse 
changes and deep bite, the study aimed to assess 
whether these changes could contribute to the 
difference regarding the impact on OHRQoL.

The demographic census of 2010 shows that 
half of the Brazilian population is composed by 
black and brown people23. This fact reinforces the 
significance of such approach, considering that 
Brazil presents the greatest number of Afro-de-
scendants outside the African continent. More-
over, this population is socially disadvantaged 
and subjected to a condition of inequity regard-
ing public health policies. Such inequity may be 
verified for the access to public health care, which 
associated with contextual aspects of income and 
education make this population more vulner-
able to develop health problems30,31. Therefore, 
oral health presents the same impacts observed 
for general health, added by the problem that the 
public oral health care policy is recent32. Finally, 
this issue is so important for the discussion and 
advance of the Brazilian public health system 
that the Ministry of Health instituted in 2010 
the “National Comprehensive Health Policy for 
the Black Population”30. Brazil needs epidemio-
logical studies for the non-white population in 
order to decrease equities and develop the Brazil-
ian public health system, thus promoting greater 
social justice.

As for transverse changes and deep bite, the 
literature has not yet established how these mal-
occlusions influence quality of life. Some studies 
showed an association with deep bite33 and oth-
ers34-36 collaborated with the strong association 
of our findings. Divergent results have also been 
observed when assessing the impact of crossbite 
on quality of life. A previous study13 observed no 
negative impact of crossbite or Brodie bite on 
OHRQoL. However, these studies were conduct-

ed with adult populations and high education 
and income levels.

According to the results obtained in the pres-
ent study, none of the groups with severe maloc-
clusion presented negative impact on OHRQol. It 
may be assumed that the difficulty for an individ-
ual to identify the relationship between deep and 
Brodie bites influences the absence of impact on 
quality of life. Brodie bite is generally perceived 
in more complex cases with skeletal involvement 
and/or a number of posterior teeth, and therefore 
it is difficult to correct16. Similarly, the functional 
and aesthetic consequences of deep bite are seen 
in more severe cases with nearly complete in-
creased overlap associated with either tooth wear 
or the presence of gingival traumas.

The malocclusion that differentiated the 
groups assessed in the present study generally 
showed greater functional than aesthetic compro-
mises. Nevertheless, it is worth noting that even 
though the DAI includes categories with aesthet-
ic weight11, there are also factors with potential 
functional implications, such as tooth loss, molar 
relationship, and open bite, which compose the 
index and have an impact on severity.

Socioeconomic, cultural, and environmental 
issues are characteristic of the social determinants 
of health, and they may influence the health con-
dition of a population37. Therefore, unfavorable 
socioeconomic conditions may be associated with 
a negative quality of life21,38. In the present study, 
the profile of the non-white population studied 
was characterized by low levels of income and ed-
ucation and by the lack of access to dental care, 
which exposed the condition of social inequality. 
The study also pointed out how the social deter-
minants of health could explain the formulation 
of the health problem concept.

In this context, the perception of maloc-
clusion might influence the access of the local 
health care system39,40. In addition, the effect of 
malocclusions on OHRQOL might depend on 
how prevalent other oral diseases are and how 
important dental aesthetics are seen in the socio-
cultural context of the population. Still accord-
ing to the literature, children and their parents 
may have problems to relate malocclusion to 
oral health as most orthodontic conditions are 
asymptomatic39,41. In general, most orthodontic 
conditions are asymptomatic, hindering your 
perception; which justifies our choice for a pop-
ulation with severe malocclusion. This fact could 
explain the differences in the association of mal-
occlusions with OHRQOL between Brazil and 
African countries40,41.
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Finally, it is a cross-sectional study, so the im-
pact of malocclusion severity on quality of life 
was assessed in a set period of time. Longitudi-
nal studies are suggested to assess the extension 
of such impact. Also, include dental caries in the 
model, due to its potential to negatively affect the 
OHRQoL. 

In conclusion, malocclusion severity had no 
impact on the OHRQoL of non-white adoles-
cents.
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