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Prevalence of malocclusion in adolescents according to sex, caries
experience, gingival bleeding and smile dissatisfaction
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ABSTRACT

Objective: The propose of this study was to estimate the prevalence of malocclusion
among adolescents and to assess the differences of this prevalence according to sex, experience
of caries, gingival bleeding, and smile dissatisfaction. Methods: A cross-sectional study was
conducted with 600 adolescents from 10 to 16 years old, who were identified and selected from
public schools’ records. Intraoral and extraoral examinations were performed following World
Health Organization recommendations and included: number of decayed, missing and filled
teeth, presence of gingival bleeding, and occlusal condition. The latter was assessed based on
information of Dental Aesthetic Index, and Foster and Hamilton Index, in addition to the
evaluation of dental midline, facial and smile pleasantness according to Capelozza Filho

classification. Smile dissatisfaction was also evaluated. Bivariate Poisson regression with
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robust variance was used to compare prevalence rates. Results: The prevalence of
malocclusion, caries experience, gingival bleeding and smile dissatisfaction were 96.0%,
52.3%, 55.8%, and 49.4%, respectively. The prevalence of malocclusion was higher among
adolescents with gingival bleeding. Statistically significant associations were noticed between
crowding of the upper and lower anterior teeth and gingival bleeding, as well as among Class
I11 molar relationship, deviation of the dental midline, anterior open bite, anterior crossbite, and
caries experience. Smiles classified as acceptable or unpleasant were associated with
dissatisfaction. Conclusion: These findings have evidenced a higher prevalence of
malocclusion among adolescents and its association with caries experience, gingival bleeding,

and smile dissatisfaction.

Keywords: Adolescents; Bleeding; Malocclusion; Dental caries

RESUMO

Objetivo: O objetivo deste estudo foi estimar a prevaléncia de ma oclusdo em
adolescentes e avaliar as diferencas dessa prevaléncia segundo sexo, experiéncia de cérie,
sangramento gengival e insatisfacdo com o sorriso. Métodos: Foi realizado um estudo
transversal com 600 adolescentes de 10 a 16 anos, identificados e selecionados em prontuarios
de escolas publicas. Os exames intraorais e extraorais foram realizados seguindo as
recomendacdes da Organizacdo Mundial de Saude e incluiram: nimero de dentes cariados,
perdidos e obturados, presenca de sangramento gengival e condi¢do oclusal. Este ultimo foi
avaliado com base nas informag@es do indice de Estética Dentéria e do indice de Foster e
Hamilton, além da avaliacdo da linha média dentaria, da agradabilidade facial e do sorriso
segundo a classificacdo de Capelozza Filho. A insatisfacdo com o sorriso também foi avaliada.
A regressédo de Poisson bivariada com variancia robusta foi utilizada para comparar as taxas de
prevaléncia. Resultados: As prevaléncias de ma oclusdo, experiéncia de carie, sangramento
gengival e insatisfagdo com o sorriso foram 96,0%, 52,3%, 55,8% e 49,4%, respectivamente.
A prevaléncia de ma ocluséo foi maior entre adolescentes com sangramento gengival. Foram

observadas associagOes estatisticamente significativas entre apinhamento dos dentes anteriores
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superiores e inferiores e sangramento gengival, bem como entre relacdo molar de Classe llI,
desvio da linha média dentéria, mordida aberta anterior, mordida cruzada anterior e experiéncia
de carie. Sorrisos classificados como aceitaveis ou desagradaveis foram associados a
insatisfagdo. Conclusdo: Esses achados evidenciaram maior prevaléncia de ma ocluséo entre
adolescentes e sua associacdo com experiéncia de carie, sangramento gengival e insatisfacao

com 0 SOrTiso.

Palavras-chave: Adolescentes; Sangramento; Mé& oclusdo; Céries dentérias.

INTRODUCTION

Malocclusion is a term used to designate abnormalities in the positioning of the teeth,
bite and/or jaws. It is not a single entity, but rather a group of conditions, and it is therefore
divided into different classes. Additionally, it is the third most prevalent oral health problem
around the world**,

Given its serious nature, epidemiological surveys on occlusion are important and
necessary>°. These surveys apply occlusal indexes, such as Dental Aesthetic Index (DAI), to
access malocclusion and to determine the need for referral to orthodontic treatment®.

It is worthy to access malocclusion during adolescence because it is described as the
“orthodontic age”’. Furthermore, malocclusion is related to facial appearance and smile
satisfaction, thus it can affect self-esteem and quality of life”®.

Notwithstanding, scientific evidence on the impacts of malocclusion on health is
controversy and unclear®. There is no consensus whether misalignment of the teeth is a
hindering factor for brushing and flossing, or whether malocclusion increases the risk of caries
and periodontal disease™®.

Therefore, it is necessary to face this gap in the scientific literature and to better
understand malocclusion, its prevalence, traits and health impacts. The propose of this study
was to estimate the prevalence of malocclusions in a sample of adolescents registered at public
schools of a city in the north of the State of Minas Gerais, Brazil. Additionally, it was evaluated
the associations of malocclusion with sex, caries experience, gingival bleeding and smile

dissatisfaction.

Unimontes Cientifica, Montes Claros (MG), Brasil, v. 26, n. 1, p. 1-19, jan/jun. 2024 3



METHODS

Study population

This is a cross-sectional inquiry. The study population consisted of adolescents aged 10
to16 years old registered at public schools at Montes Claros, Minas Gerais, Brazil. All the public
schools in the city were listed, and all the students were identified per region. There were 63
schools and 77.833 students. A random sample was selected using two-stage cluster sampling.
In the first stage, population was selected from schools in the North, South, East and West
regions of Montes Claros using probability proportional to size. In the second stage, adolescents
were randomly selected from each school based on their registration number, sex and age, using
simple random sampling.

The minimum sample size was calculated adopting an estimated prevalence rate of 50%,
95% confidence interval and 5% margin of error. Finite-population and design-effect
corrections were performed by adopting deff equal 1.5. A sample size of at least 577 adolescents

was determined.

Data collection procedures

Intraoral and extraoral examinations were performed at schools. During the extraoral
evaluation, the face was observed at rest and upon smiling. The intraoral exam consisted of
visual inspection using a mouth mirror and World Health Organization (WHO) Community
Periodontal Index (CPI) probe. All biosafety standards were strictly followed. Three researchers
conducted data collection after undergoing training and having achieved a satisfactory level of
intra and inter-examiner agreement (Kappa coefficient or Intraclass Correlation Index above
0.77).

Malocclusion was assessed considering the occlusal parameters presented in Dental
Aesthetic Index (DAI) and Foster and Hamilton Index (adapted), following WHO
recommendations®. Other aspects related to malocclusion but not included in these indexes?
were also evaluated: dental midline, facial and smile pleasantness. Facial pleasantness was

assessed based on an analysis proposed by Capelozza Filho*?, considering the following
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classification: pleasant, acceptable or unpleasant®. The spontaneous smile of each participant
was assessed based on the same categories. Deviation of the dental midline was recorded
positive when upper and lower dental midlines were not coincident with each other.

Caries experience and gingival bleeding were evaluated according to criteria established
by WHO!,

To determine caries experience, the number of decayed, missing, and filled teeth
(DMFT) was registered. If at least one tooth was decayed, missing, or filled (DMFT > 1), then
caries experience was recorded as positive.

Gingival bleeding was recorded by sextants using WHO CPI probe. If there is gingival

bleeding in at least one sextant, then a positive code was recorded.
Smile dissatisfaction was self-reported and assessed using a question adopted in a Brazilian
national inquiry on oral health, known as SB Brasil'*: “With regard to your teeth/mouth, are
you?”, considering the following response options: very satisfied; satisfied; neither satisfied nor
dissatisfied; dissatisfied; and very dissatisfied. For comparison, data were dichotomized
between satisfied (including very satisfied and satisfied) and dissatisfied (including the other
situations).

In summary, assessment of occlusal conditions included the following: crowding of the
upper anterior teeth (normal/mild, moderate/severe); crowding of the lower anterior teeth
(normal/mild, moderate/severe); diastema (absent, present); canine keys (Class I, Class I1, Class
I11); molar relationship (Class I, Class Il, Class Ill); posterior crosshite (absent, unilateral,
bilateral); overjet (normal, increased, top-to-top, anterior crossbite); overbite (normal, reduced,
open, deep); dental midline (normal, deviated); facial pleasantness (pleasant, acceptable, or
unpleasant); and smile pleasantness (pleasant, acceptable, or unpleasant).

The prevalence of each occlusal condition was estimated. The overall prevalence of
malocclusion was then calculated, defined as “the presence of at least one occlusal
abnormality”®4. Two prevalence rates were calculated: one including only the aspects
presented at DAI and Foster and Hamilton Index and another including all the occlusal

conditions examined.

Statistical Analysis

Unimontes Cientifica, Montes Claros (MG), Brasil, v. 26, n. 1, p. 1-19, jan/jun. 2024 5



Revista Unimontes Cientifica

Statistical analysis was conducted considering correction for clustering to compensate
for unequal selection probabilities. A weight equal to the inverse of the probability of inclusion
was assigned to each participant, considering the non-response rate for each school. The
analyses were performed using the Complex Sample Module of the Statistical Package for
Social Sciences 20.0 (SPSS Inc., Chicago, IL, USA).

The prevalence of each occlusal condition was calculated according to sex
(male/female), caries experience (DMFT = 0/DMFT > 1), gingival bleeding (present/absent)
and smile satisfaction (satisfied/dissatisfied). Bivariate Poisson regression with robust variance

was utilized to estimate prevalence ratios (PR) adopting a 95% confidence interval (Closg).

Ethical Aspects

This study was approved by the research Ethics Committee (CEP) of Universidade
Estadual de Montes Claros (No. 1.876.375/2016). A written authorization form was signed by
the school principals, the adolescents, and their legal guardians. If an adolescent needed dental
treatment, then he or she was referred for a dental clinic of a public university.

RESULTS

Six hundred adolescents agreed to participate in this study: 83.5% declared themselves
as black or brown, 61.5% were female, and 54.0% aged 14 years old or less. The prevalence of
caries experience (DMFT > 1), gingival bleeding, and smile dissatisfaction were 52.3%, 55.8%,
and 49.4%, respectively.

The most prevalent occlusal abnormality was crowding of the lower anterior teeth
(58.5%), followed by deviation of the dental midline (54.9%), crowding of the upper anterior
teeth (51.5%), deep overbite (47.7%), and accentuated overjet (46.5%). Prevalence of Class I
was 51.3%, Class Il was 40.9% and Class 11l was 7.8%. Global prevalence of malocclusion,
considering the aspects presented in the standardized indexes, was 89.2%, while prevalence
considering all the occlusal conditions examined in this study was 96.0% (Table 1).

No statistically significant differences in the prevalence of the occlusal conditions were

observed between males and females (Table 1).
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Table 1 — Prevalence of occlusal conditions according to sex among adolescents registered at

public schools, city of Montes Claros, Minas Gerais, Brazil (n = 600)

TOTAL MALE FEMALE a Cl
VARIABLE (n = 600) (n = 231) (n = 369) PRY " (9506)
% Cl(95%) %  CI (95%) %  CI(95%)
Crowding of
the upper

anterior teeth
Normal/Mild 86.8 80.3-91.3 84.1 740-90.8 885 833-922 1 -
0.65—

Moderate/severe 13.2 8.7-19.7 159 92-260 115 7.8-16.7 0.81 1.00
Crowding of

the lower

anterior teeth

Normal/Mild ~ 86.2 80.5-90.5 845 750-90.8 87.4 82.0-913 1 -
Moderate/severe 13.8 95-195 155 92-250 126 87-180 087 2(153_
Diastema

Absent 760 737-782 777 755-797 750 716-781 1 -
Present 240 21.8-263 223 203-245 250 21.9-284 101 ggg‘
Canine keys

Class | 513 37.4-650 575 418-71.8 474 353-50.8 1 _
Class II 409 286-544 354 228-505 443 327-565 106 ool
Class III 78 49-122 71 41-119 83 52-131 105 ;o0
Molar

relationship

Class | 616 48.0-736 613 443-760 618 48.0-739 1 _
Class Il 273 162-422 262 123—-474 280 175-415 0.99 g'gg‘
Class IlI 111 84-146 125 83-183 102 82-127 097 g'gg‘
Posterior

crossbite

Absent 90.1 88.8-912 89.1 858-917 90.7 86.8-935 1 _
Unilateral 76 61-95 76 57-101 7.6 45-126 0.99 8'83‘
Bilateral 23 13-40 33 17-63 17 09-32 090 8'(7)2*
Overjet

Normal 46.1 43.1-49.2 47.7 39.6-56.0 451 40.4-49.9 1 -
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Increased 465 433-49.7 447 386-50.9 47.7 433-521 1.01 ‘1)'8‘73‘
Top-to—top 54 41-70 54 25-11.6 53 35-80 098 ‘iﬂ‘
Anterior 20 09-46 22 08-57 19 08-46 103 985
crossbite 1.25
Overbite

Normal 408 36.1-456 380 3L7-447 425 37.1-482 1 -
Reduced 80 63-101 83 48-139 78 51-119 095 (1)'32_
Open 35 22-56 22 08-57 43 20-91 105 g'ig‘
Deep 477 427-528 515 452-57.6 453 403-505 0.96 (1)'83_
Dental midline

Normal 451 37.4-530 457 335-585 447 347-551 1 _
Deviated 54.9 470626 543 415-665 553 449653 103 ooo
Facial

pleasantness

Pleasant 723 66.7-772 669 557-764 757 703-80.4 1 -
Acceptable 269 221-323 319 233-420 236 186-295 0.95 2'88_
Unpleasant 09 02-46 12 02-72 07 01-34 08 oo
Smile

pleasantness

Pleasant 408 341-478 309 317-487 413 339-492 1 -
Acceptable 537 48.4-589 513 446-580 552 473-629 101 007
Unpleasant 55 26-114 8.8 5.3-14.3 34 08-13.2 0.89 2(7)3_
Presence of at

least one of the

conditions

No 40 16-67 18 07-43 15 08-29 1 -
Yes 9.0 933-984 954 902-97.9 975 947-988 140 o>

Presence of at

least one of the

conditions

(except midline

deviation and

facial and smile

pleasantness)

No 108 83-140 118 86-16.1 102 72-143 1 —
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0.85—

Yes 89.2 86.0-91.7 88.2 839-914 898 857-928 1.10 143

PR = Prevalence Ratio
bC| = Confidence Interval

Regarding to caries experience, presence of diastemas was the only protective factor
(PR =0.81, Clgsy% = 0.66-0.97). Class Il molar relationship (PR = 1.16, Clgse = 1.01-1.32),
anterior crossbite (PR = 1.39, Clgsy = 1.06-1.81), anterior open bite (PR = 1.37, Clgsy = 1.14-
1.65), deviation of the dental midline (PR = 1.17, Close = 1.02-1.35), and an unpleasant smile
(PR =1.25, Clgsy = 1.05-1.49) were statistically associated with caries experience (Table 2).

Table 2 — Prevalence of occlusal conditions according to caries experience among adolescents

registered at public schools, city of Montes Claros, Minas Gerais, Brazil (n = 600)

VARIABLE WITHOUT CARIES WITH CARIES PR2  CI (95%)P
EXPERIENCE EXPERIENCE
n=2314 n =286
% ClI (95%) % ClI (95%)

Crowding of the

upper anterior teeth

Normal/Mild 88.2 78.6 —93.9 85.4 80.8 -89.1 1 —
Moderate/severe 11.8 6.1-214 14.6 10.9-19.2 1.14 0.85-1.54
Crowding of the

lower anterior teeth

Normal/Mild 89.2 81.5-93.9 83.5 78.7 -87.4 1 —
Moderate/severe 10.8 6.1 -18.5 16.5 12.6 - 21.3 1.31 0.96-1.8
Diastema

Absent 71.8 67.0-76.3 79.9 74.8 - 84.1 1 —

Present 28.2 23.7-33.0 20.1 15.9-25.2 0.81 0.66-0.97*
Canine keys

Class | 53.3 37.7-68.3 49.5 34.2 -64.9 1 —

Class Il 40.6 27.4 —55.2 41.1 27.5-56.3 0.92 0.78-1.08
Class Il 6.2 4.0-9.3 9.4 5.0-17.0 091 0.77-1.07
Molar relationship

Class | 64.4 49.6 - 76.9 58.9 45,9 -70.8 1 —

Class Il 27.6 17.7-40.4 27.0 14.4 - 44.8 1.01 0.92-1.11
Class 11 8.0 52-12.1 14.1 9.2-21.1 1.16 1.01-1.32*
Posterior crossbite

Absent 91.6 87.0 —94.7 88.7 85.8-91.0 1 —
Unilateral 6.5 4.8 -8.7 8.7 6.4-11.6 1.08 0.92-1.25
Bilateral 1.9 0.6-5.9 2.7 09-77 1.04 0.79-1.37
Overjet
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Normal

Increased
Top-to—top
Anterior crossbite
Overbite

Normal

Reduced

Open

Deep

Dental midline
Normal

Deviated

Facial pleasantness
Pleasant

Acceptable
Unpleasant

Smile pleasantness
Pleasant

Acceptable
Unpleasant
Presence of at least
one of the
conditions

No

Yes

Presence of at least
one of the
conditions  (except
midline  deviation

and facial and smile
pleasantness)

No

Yes

42.9
52.4
4.0
0.7
41.0
6.7

14
50.8

49.1
50.9

72.4
27.3
0.3

43.3
53.5
3.2

3.2

96.8

10.2
89.8

37.5-48.5
46.9 - 57.8
2.7-6.1
01-31

38.6 —-43.4
46-9.8
0.6-34
48.8 —52.8

40.3-58.0
42.0 -59.7

67.7—-76.6
22.8-32.3
0.0-40

34.2-53.0
45.0-61.7
1.6-6.5

1.5-6.6

93.4-98.5

8.2-12.7
87.3-91.8

49.0
41.2
6.6
i

40.5
9.2
5.4
44.9

41.4
58.6

72.2
26.5
14

38.4
53.9
7.7

3.5

96.5

114
88.6

41.3-56.7
35.6 -47.0
45-9.7
14-73

31.0-50.8
6.4 —-13.0
25-11.4
36.2 —53.9

34.6 —48.5
51.5-65.4

65.3-78.1
20.8 - 33.0
0.3-6.6

32.1-451
45.5-62.1
3.6-157

1.4-8.3

91.7-98.6

6.7 —-18.8
81.2-93.3

0.97
1.07
1.39

1.05
1.37
0.94

1.17

0.98
1.28

1.02
1.25

0.95

0.94

0.85-1.01
0.89-1.29
1.06-1.81*

0.88-1.23
1.14-1.65*
0.86-1.03

1.02-1.35*

0.89-1.08
0.83-1.96

0.94-1.12
1.05-1.49*

0.58-1.54

0.63-1.39

3%PR = Prevalence Ratio

bC| = Confidence Interval

*P <.05

In relation to gingival bleeding, statistically significant associations were observed with
moderate/severe crowding of the upper (PR = 1.46, Clgsy = 1.03-2.02) and lower (PR = 1.27,
Clgsy = 1.01-1.54) anterior teeth, an acceptable smile (PR = 1.27, Clgsy = 1.08-1.49) and the
presence of at least one type of malocclusion (PR =1.39, C195% = 1.21-1.59) (Table 3).
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Table 3 — Prevalence of occlusal conditions according to gingival bleeding among adolescents

registered at public schools, city of Montes Claros, Minas Gerais, Brazil (n = 600)

VARIABLE  WITHOUT BLEEDING  WITH BLEEDING PR? CI (95%)P
n =335 n = 265
%  CI(9%) %  CI(95%)

Crowding of the upper

anterior teeth

Normal/Mild 90.6 83.7-94.7 83.8 76.6—-89.1 1 —
Moderate/severe 94 53-16.3 16.2 10.9-234 1.46 1.03-2.08*
Crowding of the lower

anterior teeth

Normal/Mild 88.8 81.7-934 84.2 79.0-88.3 1 —
Moderate/severe 11.2 6.6-18.3 158 11.7-21.0 1.27 1.01-1.54*
Diastema

Absent 783 746-816 742 68.2-79.4 1 —

Present 21.7 184-254 258 20.6-31.8 1.14 0.87-1.48
Canine keys

Class | 525 345-70.0 50.3 39.0-61.6 1 —

Class Il 383 223-573 429 334-52.8 1.03 0.88-1.20
Class Il 9.1 57-143 6.8 38-12.1 0.85 0.60-1.20
Molar relationship

Class | 62.0 47.2-749 613 46.1-745 1 —

Class Il 269 16.1-414 276 148-455 1.05 0.88-1.24
Class Il 11.0 7.8-15.3 11.2 8.0-15.4 1.04 0.81-1.33
Posterior crossbite

Absent 92.0 88.0-948 885 83.4-922 1 —
Unilateral 6.2 3.4-108 88 50-1438 1.23 0.98-1.54
Bilateral 18 10-3.2 2.7 14-51 1.15 0.74-1.78
Overjet

Normal 46.1 425-49.8 46.1 40.4-51.8 1 —
Increased 46.6 439-49.2 465 39.7-534 0.96 0.82-1.12
Top-to-top 56 2.9-10.8 52 45-6.0 0.89 061-1.29
Anterior crossbite 1.7 07-4.1 2.3 09-5.7 1.02 0.53-1.95
Overbite

Normal 436 37.4-500 385 322-452 1 -
Reduced 76 58-98 84 6.2-11.2 1.01 0.74-1.37
Open 30 18-50 3.9 1.5-9.9 1.25 0.88-1.77
Deep 458 39.1-52.6 49.2 44.7-53.8 1.04 0.88-1.22
Dental midline

Normal 473 33.6-61.4 433 36.6-50.3 1 —
Deviated 52.7 38.6-66.4 56.7 49.7-63.4 1.09 0.78-1.53
Facial pleasantness

Pleasant 764 729-795 69.0 59.8-77.0 1 -
Acceptable 23.2 19.3-27.7 29.7 22.7-379 1.11 0.94-1.30
Unpleasant 04 00-47 1.3 02-6.8 141 0.79-25
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Smile pleasantness

Pleasant 49.0 425-556 342 27.7-414 1 -
Acceptable 46.4 40.0-529 595 54.2-64.6 1.27 1.08-1.49*
Unpleasant 46 13-15.2 6.3 4.0-98 1.27 0.92-1.75

Presence of at least

one of the conditions

No 36 1.2-10.0 31 10-93 1 —

Yes 944 90.0-98.8 96.9 90.7-99.0 1.09 0.45-2.68
Presence of at least

one of the conditions

(except midline

deviation and facial

and smile

pleasantness)

No 145 11.4-183 80 53-118 1 —

Yes 85,5 81.7-88.6 92.0 88.2-94.7 1.39 1.21-1.59*

PR = Prevalence Ratio
bCI| = Confidence Interval
*P<.05

Finally, acceptable (PR = 2.19, Closy = 1.44-3.35) and unpleasant (PR = 2.85, Close =

1.48-5.50) smiles were statistically associated with smile dissatisfaction (Table 4).

Table 4 — Prevalence of occlusal conditions according to smile dissatisfaction among
adolescents registered at public schools, city of Montes Claros, Minas Gerais, Brazil (n = 600)

VARIABLE SATISFIED DISSATISFIED PR  ClI
n = 304 n =296 (95%)°
% CI (95%) % CI (95%)

Crowding of the upper

anterior teeth

Normal/Mild 89.3 79.2-948 76.1 64.7-84.7 1 —
Moderate/severe 10.7 5.2-20.8 239 153-353 1.28 0.93-1.76
Crowding of the lower

anterior teeth

Normal/Mild 88.8 80.3-93.9 75.4 64.9-83.6 1 —
Moderate/severe 11.2 6.1-19.7 246 164-35.1 1.27 0.97-1.66
Diastema

Absent 76.8 74.3-79.1 749 61.2-85.0 1 -
Present 23.2 20.9-25.7 25.1 15.0-38.8 1.02 0.88-1.18
Canine keys

Class | 515 36.2-66.6 48.7 38.2-59.2 1 -
Class Il 405 27.4-551 445 347-548 1.08 0.76-1.55
Class Il 8.0 51-123 6.8 2.7-16.1 0.95 0.47-1.97
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Molar relationship

Class | 629 485-754 545 38.0-70.1 1 —
Class Il 259 145-42.0 33.6 24.8-43.7 1.45 1.00-2.11
Class 11 11.2 9.4-13.2 11.9 4.9-26.2 1.25 0.71-2.18
Posterior crossbite
Absent 91.0 89.0-92.7 854 75.8-91.6 1 -
Unilateral 7.0 54-9.0 10.8 5.9-18.9 1.28 0.72-2.76
Bilateral 20 11-36 3.8 15-89 1.70 0.73-3.91
Overjet
Normal 457 40.8 -50.7 48.1 38.0-58.3 1 -
Increased 465 41.3-51.8 583 456-33.7 0.98 0.69-1.40
Top-to—top 6.2 40-94 26 0.6-10.2 0.35 0.91-1.38
Anterior crossbite 16 0.6-4.6 38 19-75 2.21 0.91-5.40
Overbite
Normal 418 37.4-46.3 34.8 25.0-46.1 1 —
Reduced 8.0 6.6-9.7 50 144-50.1 1.28 0.61-2.42
Open 29 15-55 6.5 3.9-105 1.73 0.78-3.86
Deep 474 420-528 50.1 433-569 129 0.88-1.88
Dental midline
Normal 455 35.9-555 40.7 27.4-555 1 —
Deviated 545 445-64.1 59.3 445-726 1.04 0.89-1.21
Facial pleasantness
Pleasant 725 65.1-78.8 71.2 62.0-78.9 1 —
Acceptable 26.7 21.4-329 274 186-38.3 1.11 0.75-1.63
Unpleasant 0.7 01-54 1.5 0.1-147 1.37 0.25-7.57
Smile pleasantness
Pleasant 449 36.4-53.7 24.0 12.7-40.6 1 —
Acceptable 504 448-56.0 675 50.5-80.9 219 1.44—
3.35%
Unpleasant 47 15-13.8 85 41-169 285 1.48—
5.50*
Presence of at least one of
the conditions
No 3.7 15-838 1.0 0.1-99 1 -
Yes 96.3 91.2-985 99.0 90.1-99.9 1.17 0.98-1.40
Presence of at least one of
the conditions (except
midline deviation and
facial and smile
pleasantness)
No 11.2 74-16.7 8.3 3.6-18.3 1 —
Yes 88.8 83.3-926 917 81.7-964 106 0.87-1.29
4PR = Prevalence Ratio
bC| = Confidence Interval
*P<.05
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DISCUSSION

Approximately 90.0% adolescents were found to have malocclusion. The global
prevalence of malocclusion observed in this study is higher than national (38.8%)*, regional
(62%)° and local (30.4%) estimates®®. A classic epidemiological survey undertaken in Bauru (a
city of the State of S&o Paulo, Brazil) found that the prevalence of malocclusion was 90.0%°,
while according to SB Brasil', the prevalence of malocclusion in Brazil has wide variations
per regions, ranging from 28.7% to 71.6%.

The divergence in results between studies may be partially explained by methodological
differences. One of the reasons for the high prevalence rate found in this study is the fact that
some morphological deviations, such as deviation of the dental midline and diastemas, were
recorded as malocclusions, regardless of their magnitude.

The present study opted for a global assessment of malocclusion, including important
information from DA, Foster and Hamilton Index and Capelozza Filho classification of facial
pleasantness!?. DAI alone can underestimate the prevalence of malocclusion*t"18, This index
was recommended by WHO in 1997! and it has been widely used around the world. However,
it has some drawbacks that limit its comprehensiveness as an assessment tool. Different
malocclusion aspects are measured using different criteria and, therefore, the overall score does
not necessarily provide a true representation of malocclusion prevalence or severity.
Furthermore, it focuses on aesthetics and omits some malocclusions that affect oral health.
Another limitation is that it does not specify if crowding is in the upper or lower arch and the
classification of molar relationship does not differentiate between Class Il and Class 11134
Moreover, DAI score does not indicate which occlusal conditions are most prevalent or the
proportions of these abnormalities; DAI score was not calculated here.

The findings of this study in relation to each specific occlusal condition are similar to
those reported in other studies. The most prevalent malocclusion was crowding of the lower
anterior teeth (58.5%), which is higher than diastemas prevalence rate (24.0%). Secondary data
from SB Brasil showed that prevalence of spacing problems was 71.43%, with higher
prevalence of lack of space compared to excess (58.74% and 18.98%, respectively)®®.
Prevalence rates of Class I, Class Il and Class 111 reported in other studies ranged from 58.4%
to 77.0%, 17.0 to 37.6%, and 2.5% and 7.0%, respectively’1416.20,
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No statistically significant differences in the prevalence of the occlusal conditions were
observed between males and females. This finding is similar to that reported by a systematic
literature review and meta-analysis of prevalence of malocclusion® and corroborates well-
established findings that malocclusion is not influenced by sex>91016,

Prevalence of class Il molar relationship, anterior open bite, anterior crossbite, and
deviation of the dental midline was higher among participants with caries experience,
corroborating the findings of previous studies in which adolescents with DMFT > 0 were twice
more likely to have malocclusion compared to those who did not have caries experience®%2L,
One study, specifically, demonstrated that subjects with overjet higher than 3 mm and some
molar relationship conditions (Class Il or Class Ill higher or equal 1 cusp) were 30% more
likely to have caries?l. These results suggest that unsatisfactory intercuspation increases the
likelihood of dental caries, since the disorganization of the biofilm produced by dental contact
during mandibular movements may be reduced. Previous studies also show that the presence of
deviation of the dental midline was greater among individuals with caries experience®®. It is
interesting to note that the studies that reported this association were unable to identify the
reason for this difference. One possible explanation is that deviation of the dental midline was
influenced by confounding factors, such as lack of space between the teeth. So, the true
association would be, in fact, between lack of space and caries experience. Further research
should be carried out using multiple analysis to better understand this problem.

Prevalence of diastemas was higher among adolescents without caries experience.
Maybe, having spaces between the teeth facilitate the removal of biofilm.

The findings of this study showed that there was a positive association between the
presence of gingival bleeding and increased prevalence of crowding of both upper and lower
anterior teeth. This association was also reported by others epidemiological studies®?%, It is
scientifically plausible that malocclusion led to higher accumulation of biofilm and hinder
hygiene?!. However, evidence confirming this assertion remains limited, given that longitudinal
studies of this association are scarce.

The prevalence of smile dissatisfaction was higher among adolescents with acceptable
or unpleasant smiles compared to those with pleasant smiles. It is widely reported in the
literature that malocclusions have a negative influence on smile pleasantness, thus affecting

quality of life. Improving smile pleasantness is an important psychosocial benefit of orthodontic
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treatment; it enhances self-esteem and quality of life and may have indirect influence on
adoption of healthy habits®1>2223,

Smile pleasantness was the only variable significantly associated with smile
satisfaction. This finding suggests that examiners and study participants used some similar
criteria for classifying smiles. However, since no occlusal alteration was associated with
adolescents’ dissatisfaction with their smiles, this self-classification may have been influenced
by cultural aspects or other characteristics of the dentition, such as color, shape, presence or
absence of fluorosis and caries-related lesions®*2°.

There was no association between facial pleasantness and smile satisfaction.
Nevertheless, a systematic literature review found that the main motivational factor for seeking
orthodontic treatment was facial pleasantness?®. Qualitative studies adopting methodologies
more suited to understand subjective aspects such as perception and satisfaction are necessary.

This study has some limitations. First, the associations do not indicate cause-effect
relationships and should therefore be interpreted with caution. The possibility of reverse
causation is also a critical bias in cross-sectional studies. In terms of methodology, the inclusion
of different classifications and occlusal aspects to correct the shortfalls of DAI may be
considered a limitation because it hinders direct comparison with findings of other studies.
Nonetheless, this methodology may be more reliable, robust and increase the validity of our
findings. The absence of normal occlusion, which was found in almost all participants, raises
the question whether a more flexible concept of malocclusion should be built, as proposed by
Capelozza Filho?'.

An appropriate standardized classification of malocclusions for epidemiological studies
is unavailable*. In 2013, WHO stopped recommending the epidemiological assessment of
occlusion based on DAIY?3>28 |t is therefore essential to develop indexes or simple and quick
malocclusion assessment instruments with adequate reliability and reproducibility.

CONCLUSION
Approximately, 90% of the adolescents was classified as having malocclusion. There

were associations among occlusal conditions such as crowding of the anterior teeth, Class 11

molar relationships, deviation of the dental midline, anterior open bite and anterior crossbite
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with caries experience and gingival bleeding, which demonstrates that malocclusions may have

a negative impact on adolescent oral health. Smile dissatisfaction was more prevalent among

adolescents with acceptable or unpleasant smiles; malocclusions may be related to self-image.
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