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Abstract

Background. Malocclusion is characterized by dental and facial alterations that may impair the proper
functioning of the stomatognathic system. Its prevalence and characteristics vary across populations, and
are associated with socioeconomic conditions and deleterious oral habits.

Objectives. This study investigated the prevalence of maloccusion and its associations with sociodemographic
characteristics, deleterious oral habits, and oral health-related quality of life (OHRQoL) among Portuguese
children.

Material and methods. Children aged 3—12 years who participated in the “Ser Crianca” project were
included in the study. Sociodemographic data, deleterious oral habits and OHRQoL were assessed using the
Early Childhood Oral Health Impact Scale — Portuguese version (ECOHIS-Pt) instruments or Parental-Caregiver
Perceptions Questionnaire — Portuguese version (P-CPQ-Pt), as appropriate. Clinical data were obtained
through the direct examination of the children. The malocclusions assessed included: (1) anterior open bite;
(2) overbite; (3) overjet; (4) anterior crosshite; and (5) unilateral and bilateral posterior crosshite. Descriptive
analyses and group comparisons were performed using Pearson's x° test and the independent-samples ¢ test,
with statistical significance set at p < 0.05.

Results. A total of 63 children were included in the study. Most were female, aged 6—12 years, and came
from families with an income above the minimum wage. Pacifier use and bottle-feeding were the most
prevalent deleterious oral habits. Overbite and unilateral posterior crosshite were the most frequently observed
malocclusions. Among children aged 3—5 years, anterior open bite was associated with OHRQoL. In the
6—12-year-old group, malocclusions such as overbite, anterior crossbite and unilateral posterior crossbite
showed significant associations with OHRQoL.

Conclusions. Malocclusions were moderately prevalent among the children, with overbite and unilateral
posterior crosshite being the most common. No significant associations were found between malocclusion
and sex, age or family income. However, pacifier use was significantly associated with unilateral posterior
crosshite. Regarding the relationships between malocclusion and OHRQoL, anterior open bite in the 3—5-year-
old group was associated with the family impact subscale. Among children aged 612 years, significant
associations were found between: (1) overbite and the functional limitations and family impact subscales;
(2) anterior crossbite and the functional limitations and emotional well-being subscales; and (3) unilateral
posterior crosshite and the emotional well-being subscale.
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Highlights
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» Malocclusions were common among children, with overbite and unilateral posterior crossbite being the most

frequently observed.

+ No significant associations were found between malocclusion and demographic or socioeconomic factors.

« Pacifier use was significantly associated with unilateral posterior crossbite.

« Specific malocclusions were associated with impaired oral health-related quality of life (OHRQoL), particularly
in terms of functional limitations, emotional well-being and family impact.

Introduction

Smile esthetics play a significant role in an individual’s
life, influencing psychological well-being and social in-
teractions. The visual appeal of a smile is often associated
with perceived attractiveness, which, in turn, can affect
self-esteem and self-confidence."? Research indicates that
individuals with malocclusion may experience social dis-
crimination or diminished self-esteem, potentially com-
promising their overall oral health-related quality of life
(OHRQoL).>* Malocclusion, characterized by improper
tooth alignment, can lead to functional difficulties and
esthetic concerns, prompting individuals to seek orth-
odontic treatment to improve their appearance and quality
of life (QoL).>-#

The Index of Orthodontic Treatment Need (IOTN) is
astandardized index used to assess the need for orthodon-
tic treatment, providing a structured approach to identify-
ing individuals who would benefit most from orthodontic
care. The IOTN incorporates esthetic and clinical compo-
nents, offering insight into the relationship between dental
esthetics and treatment need.® Other factors indicating
an increased need for orthodontic treatment include func-
tional impairment and the psychological effects of dental
esthetics. Furthermore, malocclusion has been reported to
affect not only oral functions, such as chewing and speech,
but also psychosocial well-being, thereby increasing the
perceived need for orthodontic treatment.®®

Further studies have shown that sociodemographic vari-
ables, including age, sex and socioeconomic status, may
influence the perception of malocclusion and the perceived
need for orthodontic treatment.® Adolescents often experi-
ence greater pressure to conform to societal expectations
regarding physical appearance, making esthetic consider-
ations an important factor in their treatment decisions.!°
Thus, the relationship between orthodontic treatment,
smile esthetics, and overall life satisfaction represents
an important area of investigation, as these factors may
collectively influence public health and individual health-
related behaviors.®

Malocclusion is characterized by dental and facial al-
terations that may impair the proper functioning of the
stomatognathic system, and may necessitate orthodontic
treatment.!! According to the World Health Organization

(WHO), malocclusion is considered the 3" most prevalent
oral health problem worldwide, following dental caries and
periodontal disease.!? Studies conducted worldwide have
investigated the prevalence of malocclusion and occlusal
trauma across different populations and settings.!314

A systematic review reported that Angle’s Class I is the
most prevalent malocclusion worldwide, with prevalence
estimates ranging from 31% to 96.6%.1> Angle’s Class 1] has
a global average prevalence of 19.6%, although consider-
able variation has been observed across populations, with
estimates ranging from 1.6% to 63%. In contrast, Angle’s
Class 111 is less common, with a global average prevalence
of 5.9% and estimates ranging from 0.7% to 19.9%.'> The
distribution of malocclusion classes also varies consider-
ably across geographical regions. Class I malocclusion and
anterior open bite are more prevalent in Africa, whereas
Class II malocclusion is more common among Caucasian
populations, particularly in Europe.!>! These findings
highlight the geographical variation in the prevalence and
distribution of malocclusion across different populations.

Oral health-related quality of life is a multidimensional
concept that subjectively assesses the impact of oral health
on functional and emotional well-being, expectations,
satisfaction with care, and self-perception. This biopsy-
chosocial approach has gained prominence in pediatric
dentistry and orthodontics, recognizing that dental treat-
ment extends beyond the management of oral conditions
to encompass patients’ overall well-being.!” The impact
of malocclusion on the OHRQoL of children and adoles-
cents has been investigated in recent studies.’® Under-
standing this relationship requires acknowledging that
malocclusion affects not only patients’ physical condition,
but also their subjective perception of oral health and
well-being.1%20

Therefore, contemporary dentistry extends beyond the
traditional paradigm focused solely on oral diseases to
embrace a broader biopsychosocial perspective that con-
siders the patient’s overall well-being. Another systematic
review examined the association between malocclusion,
orthodontic treatment need and OHRQoL, identifying
a modest and variable relationship among these factors.?!
The findings highlight the importance of standardized as-
sessment methods in improving the consistency of results
and facilitating comparisons across studies.
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In this context, 2 validated instruments, the Portu-
guese versions of the Parental-Caregiver Perceptions
Questionnaire (P-CPQ-Pt) and the Early Childhood Oral
Health Impact Scale (ECOHIS-Pt), have been used to as-
sess OHRQoL in Portuguese-speaking populations. The
P-CPQ-Pt is a parent-reported questionnaire designed to
assess the perceived impact of oral health conditions on
children aged 6-12 years, covering domains such as oral
symptoms, functional limitations, emotional well-being,
social well-being, and family impact. The ECOHIS-Pt, in
contrast, is designed for younger children, typically under
6 years of age, and comprises both child and family impact
sections, addressing the effects of oral health conditions on
children’s daily lives, as well as the emotional and financial
burden on their caregivers. Both instruments have been
culturally adapted and linguistically validated for use in
Portugal, supporting reliable and contextually appropriate
assessments of the impact of oral health on QoL. Their
application provides a more comprehensive understanding
of how oral health affects children’s QoL, thereby support-
ing the development of targeted public health interventions
and treatment strategies.

Malocclusion varies considerably across populations,
and is associated with socioeconomic conditions and del-
eterious oral habits.??23 The prevalence of malocclusion
highlights the need to strengthen oral health literacy.?*2
Effective oral health education can empower families to
recognize dental problems at an early stage and seek ap-
propriate treatment, thereby helping to reduce socioeco-
nomic disparities in children’s access to oral healthcare
and promoting their overall well-being.

Thus, the present study aimed to address a gap in the
literature by investigating the prevalence of malocclusion
among children from low socioeconomic backgrounds.
Additionally, it examined the associations between so-
ciodemographic characteristics and OHRQoL, with the
aim of informing the development of effective strategies
to promote oral health in this population.

Material and methods

This observational study was conducted between June
2022 and January 2023, and followed the Strengthening
the Reporting of Observational Studies in Epidemiology
(STROBE) guidelines. The study was approved by the
Ethics Committee of the Catholic University of Portu-
gal, Viseu, Portugal (No. 30/2019). This project involved
a collaboration between the Faculty of Dental Medicine
of the Catholic University of Portugal, Viseu, Portugal,
and the Social, Educational and Cultural Association
of Viseu, Portugal. The partnership aimed to promote
oral health and oral health literacy among disadvan-
taged populations in Portugal. The collaboration was
formalized through a cooperation protocol between
the institutions.
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Eligibility criteria

Participants were selected using a convenience sam-
pling method based on the availability and accessibility
of the families participating in the social project “Ser Cri-
anca”. The project was established through a partnership
between the Faculty of Dental Medicine of the Catholic
University of Portugal, Viseu, Portugal, and the Social,
Educational and Cultural Association of Viseu, Portugal,
and targeted populations experiencing socioeconomic dis-
advantage. Eligible families were characterized by an an-
nual household income at or slightly above the minimum
wage, regardless of whether they accessed public schools
or community centers.

Healthy children in either the primary dentition stage (3—5
years of age) or the mixed dentition stage (6—12 years of age),
regardless of sex, were eligible for inclusion, provided that
their parents or legal guardians provided written informed
consent to participate. Children with severe systemic or
cognitive impairment, significant behavioral difficulties,
or those who refused to participate or undergo clinical ex-
aminations were excluded. Children whose parents or legal
guardians did not provide written informed consent or who
were not fluent in Portuguese were also excluded.

Data collection

Data collection was conducted by a single experienced
clinician and researcher, in the presence of the interview-
ees and before the children’s clinical examinations. So-
ciodemographic data, including name, age, sex, and family
income, were recorded, together with information on non-
nutritive sucking habits, such as thumb-sucking, pacifier
use and bottle-feeding, among others.

Oral health-related quality of life was assessed using
2 adapted and validated instruments — P-CPQ-Pt and
ECOHIS-Pt, the latter designed for preschool-aged chil-
dren.?6-28 Both instruments were adapted in a study by
Ferreira.?’ The adaptations included modifications to the
response scales to better reflect the cultural context of the
study population and ensure an appropriate assessment
of the impact of oral health on children’s QoL.

The P-CPQ-Pt includes 2 global questions asking par-
ents to rate their child’s oral health: “How do you evaluate
the health of your child’s teeth, lips, jaws, and mouth?”
(response options: “excellent”; “very good”; “good”; “fair”;
and “poor”) and “To what extent is your child’s well-being
affected by the condition of their teeth, lips, mouth, and
jaws?” (response options: “not at all”; “very little”; “some”;
“alot”; and “very much”).

The P-CPQ-Pt consists of 47 items divided into 5 sub-
scales: oral symptoms (6 items); functional limitations
(8 items); emotional well-being (8 items); social well-being
(11 items); and family impact (14 items). The questions
refer to the frequency of events experienced by the child
during the previous 3 months. Responses are recorded
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using a 5-point Likert-type scale: “never” (score 0); “once

or twice” (score 1); “sometimes” (score 2); “often” (score 3);

and “nearly every day” (score 4). The total score is calcu-

lated by summing the response codes, with possible scores

ranging from 0 to 188.

The ECOHIS-Pt comprises 2 sections: the child im-
pact section, consisting of 9 items addressing the impact
of dental problems and dental treatment on children’s daily
activities and well-being; and the family impact section,
consisting of 4 items evaluating the impact of children’s
dental problems and treatment on family members. The
response options are “never/hardly ever”, “occasionally/
often/very often”, and “don’t know”.

The child impact section:

— How often has your child experienced pain in the teeth,
mouth, or jaws because of dental problems or dental
treatment?

— How often has your child had difficulty drinking hot
or cold beverages because of dental problems or dental
treatment?

— How often has your child had difficulty eating certain
foods because of dental problems or dental treatment?

— How often has your child had difficulty pronouncing
words because of dental problems or dental treatment?

— How often has your child missed preschool, daycare or
school because of dental problems or dental treatment?

— How often has your child had difficulty sleeping because
of dental problems or dental treatment?

— How often has your child been irritable or frustrated
because of dental problems or dental treatment?

— How often has your child avoided smiling or laughing
because of dental problems or dental treatment?

— How often has your child avoided talking because of den-
tal problems or dental treatment?

The family impact section:

— How often have you or another family member felt up-
set because of your child’s dental problems or dental
treatment?

— How often have you or another family member felt
guilty because of your child’s dental problems or dental
treatment?

— How often have you or another family member taken
time off work because of your child’s dental problems
or dental treatment?

— How often have your child’s dental problems or dental
treatment had a financial impact on your family?
Responses to the ECOHIS-Pt are coded as follows: 0

(“never”); 1 (“hardly ever”); 2 (“occasionally”); 3 (“often”); 4

(“very often”); and 5 (“don’t know”). The total scores were

calculated by summing the response codes separately for

child impact and family impact sections, yielding possible
score ranges of 9-45 and 4-20, respectively.

Following data collection from the parents/legal guard-
ians and the assessment of oral health literacy among the
children, clinical examinations of the oral cavity were per-
formed. The examinations were conducted individually in
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adapted rooms, with the children positioned in a supine
position on appropriate examination tables. The examiners
used personal protective equipment (PPE) and clinical ex-
amination instruments, including a flashlight (Orascoptic
Spark TruColor™ Cordless Headlight System; Orascoptic,
Madison, USA), wooden spatulas, disposable clinical kits,
and gauze compresses. Each child was examined by a single
operator, assisted by a recorder who documented the type
of dentition and the presence or absence of malocclusions.
The same assessment criteria were applied to children
with primary and mixed dentition. The evaluation of oc-
clusal parameters followed the protocols described by
Baume et al.?° and Bjoerk et al.3!

The investigated malocclusions included: (1) anterior
open bite; (2) overbite, characterized by excessive vertical
overlap of the upper incisors over the lower incisors; (3)
overjet; (4) anterior crossbite; and (5) unilateral or bilateral
posterior crossbite. Each condition was recorded dichoto-
mously as present or absent.

The Baume classification was used to describe the mor-
phology of the primary dental arches according to the pres-
ence or absence of interdental spacing.?’ Two arch types
were identified: Type I, characterized by open or spaced
primary dental arches (physiological spacing); and Type
II, characterized by closed or non-spaced dental arches.
Although this classification is not a conventional index for
assessing malocclusion severity or orthodontic treatment
need, it provides valuable information about early occlusal
development and potential risk factors for crowding in the
permanent dentition.

Bjoerk et al. classified dental anomalies into 2 main cat-
egories: (a) dental anomalies, including tooth anomalies,
abnormal eruption and the misalignment of individual
teeth; and (b) occlusal anomalies, involving deviations in
the positional relationships between the upper and lower
dental arches in the 3 spatial planes.3! These classifications
provide a framework for identifying dental and occlusal
deviations, and assessing their potential implications for
subsequent occlusal development.

When conditions requiring urgent intervention were
identified during the clinical examination, such as the re-
ported pain or signs of infection, the child was promptly
referred to the Department of Pediatric Dentistry at the
Catholic University of Portugal, Viseu, Portugal, for ap-
propriate treatment.

Occlusion was also assessed by examining the molar
relationship, which was classified according to Angle’s
classification as follows: Class I, in which the mesiobuccal
cusp of the maxillary first permanent molar aligns with the
buccal groove of the mandibular first permanent molar;
Class II, in which the mesiobuccal cusp of the maxillary
first permanent molar is positioned anteriorly to the buccal
groove of the mandibular first permanent molar; and Class
II1, in which the mesiobuccal cusp of the maxillary first
permanent molar is positioned posteriorly to the buccal
groove of the mandibular first permanent molar.
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In the primary dentition, the sagittal relationship be-
tween the second primary molars was classified according
to the terminal plane relationship as follows: (1) a flush
terminal plane, in which the distal surfaces of the maxil-
lary and mandibular second primary molars are aligned
in the same vertical plane; (2) a mesial step, in which the
distal surface of the mandibular second primary molar is
positioned mesially to that of the maxillary second primary
molar; and (3) a distal step, in which the distal surface
of the mandibular second primary molar is positioned
distally to that of the maxillary second primary molar.

The dental arch form was assessed visually, and classified
as either non-spaced arches, characterized by the absence
of significant spacing between the anterior teeth, or spaced
arches, characterized by the presence of interdental spaces
or diastemas between the anterior teeth.

Statistical analysis

The data were organized and tabulated for subsequent
statistical analysis using IBM SPSS Statistics, v. 28.0.1.0
(IBM Corp., Armonk, USA). Descriptive statistics included
the calculation of absolute and relative frequencies for the
variables under study. Inferential analyses were performed
using Pearson’s y? test to compare proportions, and ex-
amine the associations between malocclusion, sociode-
mographic characteristics and deleterious oral habits.
Additionally, the mean scores for the subscales and total
scores of the P-CPQ-Pt and ECOHIS-Pt instruments were
calculated to assess the association between malocclusion
and OHRQoL. Group comparisons were performed using
the independent-samples ¢ test, with statistical significance
set at 5% (p < 0.05).

Results

A total of 74 children, accompanied by their guardians,
initially participated in a structured educational interven-
tion focused on oral health literacy, and were subsequently
screened for eligibility for the study. Following the initial
data screening, 11 children were excluded — 6 did not meet
the age criteria, 1 declined to undergo the examination, and
4 due to incomplete or incorrectly completed OHRQoL
instruments. This resulted in a final sample of 63 children.

Most participants were female (1 = 36; 57.1%), while 27
were male (42.9%). The predominant age group was 6—12
years (n = 41; 65.1%; mean age: 9.07 years), whereas 34.9%
of the participants were aged 35 years (n = 22; mean age:
4.05 years). Regarding family income, 62.0% reported earn-
ings above the minimum wage, while 30.1% reported in-
come at or below the minimum wage. Income information
was not provided by 7.9% of the participants.

Data on oral habits revealed that pacifier use and bottle-
feeding were the most prevalent, each reported in more than
25% of the sample. Thumb-sucking was reported by more
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than 20% of the children. Of the total sample, 32 children
were in the deciduous dentition stage and 31 were in the
mixed dentition stage. Among children with deciduous den-
tition, Baume’s Type I arch and a mesial step molar relation-
ship were the most common findings, whereas Angle’s Class
I was predominant among those with mixed dentition. In
the overall sample (N = 63), overbite and unilateral posterior
crossbite were the most frequently observed malocclusions.

Among children with deciduous dentition (n = 32), the
terminal plane relationships were distributed as follows:
a flush terminal plane in 6 children (18.8%); a mesial step in
21 children (65.6%); and a distal step in 5 children (15.6%).
Regarding the arch form, 28 children (87.5%) had open
arches with spacing (Baume’s Type I), whereas 4 children
(12.5%) had closed arches without spacing (Baume’s Type II).

Among children with mixed dentition (n = 31), the molar
relationships, according to Angle’s classification, were dis-
tributed as follows: Class I in 17 children (54.8%); Class 11
in 10 children (32.3%); and Class III in 4 children (12.9%).
Regarding the arch form, 17 children (54.8%) had open
arches with spacing, while 14 (45.2%) had closed arches
without spacing.

Table 1 presents the OHRQoL scores of children aged
3-5 years (1 = 22), assessed using the ECOHIS-Pt, which
indicated good QoL in this age group. Among children
aged 6-12 years (n = 41), the mean subscale scores were
also close to the minimum values, indicating good QoL,
as shown in Table 2.

Table 1. Oral health-related quality of life (OHRQoL) assessed by Early
Childhood Oral Health Impact Scale - Portuguese version (ECOHIS-Pt)
in children aged 3-5 years (n = 22)

Child impact subscale

(items: 1-9; points: 9-45) o 1> 1009:+182
Family impact subscale

(items: 10-13; points: 4-20) & U 4203085
Total 13 21 1459 4213

(items: 1-13; points: 13-65)

min — minimum; max — maximum; M — mean; SD - standard deviation.

Table 2. Oral health-related quality of life (OHRQoL) assessed by Parental-
Caregiver Perceptions Questionnaire — Portuguese version (P-CPQ-Pt)
in children aged 6-12 years (n = 41)

Oral symptoms subscale

(items: 1-6; points: 0-24) 0 1 398+2.78
Groms o039 018 42w
e 5otz 012 229m
sodaluelbengaubicale o 16 1ssus%
(o 3 47 it 0-56 0 24 346e58)
ol 0 62 16.12 £14.86

(items: 1-47; points: 0-188)
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The analysis of the associations between malocclusion
and other variables revealed no statistically significant
differences according to sex, age, or family income, as
shown in Table 3. However, a history of pacifier use was

Table 3. Associations between malocclusion and sociodemographic variables

Sociodemographic variables (p-value)

Malocclusion

family
income

a - the variable is a constant. Pearson's x> test for the comparison
of proportions (p < 0.05).

Table 4. Associations between malocclusion and deleterious oral habits

significantly associated with the presence of unilateral
posterior crossbite (p = 0.047), as shown in Table 4.
When evaluating the associations between OHRQoL and
malocclusion (Table 5), anterior open bite in children aged
35 years was associated with the family impact subscale.
Among children aged 6-12 years, overbite was associated
with the functional limitations and family impact sub-
scales, whereas anterior crossbite was associated with the
functional limitations and emotional well-being subscales.

Deciduous arch type 0647 0333 0948 Additionally, unilateral posterior crossbite was associated
Deciduous molar relationship 0323 0314 0493 with the emotional well-being subscale.

Permanent molar relationship 0.265 0.982 0.286

Anterior open bite 0.710 0.666 0375 DiSCUSSiOh

Overbite 0.787 0423 0.087

Overjet 0.842 0190 0.968 Although several studies have assessed the Portuguese
Anterior crossbite 0275 0331 0758 population,!*3233 the present study specifically investigated
Unilateral posterior crossbite 0.190 0.837 0943 the prevalence of malocclusions among Portuguese chil-
Bilateral posterior crossbite 0244 0071 a dren. The findings revealed a moderate overall prevalence,

with no significant associations with demographic, socio-
economic, or deleterious oral habit variables. However,

Deleterious oral habits (p-value)

Malocclusion

thumb-sucking bottle-feeding

Deciduous arch type 0.823 0.291 0.286 0.282
Deciduous molar relationship 0.215 0.703 0.517 0430
Permanent molar relationship 0.500 0.882 0.653 0.751
Anterior open bite 0.503 0.639 0.606 0.678
Overbite 0.292 0.100 0352 0301
Overjet 0.054 0.715 0.715 0.929
Anterior crossbite 0431 0.978 0978 0.591
Unilateral posterior crossbite 0.367 0.047* 0910 0.901
Bilateral posterior crossbite 0.793 0.556 0.556 0.398

*statistically significant. Pearson's x? test for the comparison of proportions (p < 0.05).

Table 5. Association between malocclusion and oral health-related quality of life (OHRQoL)

ECOHIS-Pt scores

OHRQoL (p-value)

Malocclusion P-CPQ-Pt scores

Deciduous arch type 0470 0.347 0.308 0.469 0614 0.737 0.833 0.445 0.721
Deciduous molar relationship 0.769 0473 0.684 0919 0.017* 0.884 0.986 0.233 0412
Permanent molar relationship 0.237 0.864 0.521 0.897 0.737 0.834 0979 0.964 0.884
Anterior open bite 0.407 0.054* 0.815 0.369 0.817 0.797 0.186 0.145 0612
Overbite 0.386 0.106 0.261 0456 0.015* 0.235 0.085 0.014* 0.045
Overjet 0.196 0.103 0.456 0.827 0.446 0.243 0.762 0.135 0.742
Anterior crossbite a a a 0.965 0.017* 0.003* 0.111 0914 0.201
Unilateral posterior crossbite a a a 0.091 0.247 0.030* 0.140 0.379 0.121
Bilateral posterior crossbite a a a a a a a a a

ECOHIS-Pt - Early Childhood Oral Health Impact Scale — Portuguese version: ST - child impact subscale score ; S2: family impact subscale score; T: total score.
P-CPQ-Pt - Parental-Caregiver Perceptions Questionnaire — Portuguese version: ST — oral symptoms subscale score; S2 — functional limitations subscale score;
S3 — emotional well-being subscale score; S4 — social well-being subscale score; S5 — family impact subscale score; T: total score.

a — cannot be calculated, since one of the groups was empty. * statistically significant. Independent-samples t test (p < 0.05).
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specific associations with OHRQoL were identified, par-
ticularly among preschool- and school-aged children.

The most frequently observed malocclusions in the decid-
uous and mixed dentition stages were overbite and unilat-
eral posterior crossbite, affecting a considerable proportion
of the children assessed. The prevalence of Class II maloc-
clusion was moderate and consistent with the global esti-
mates reported by Alhammadi et al., who found prevalences
of 23% in mixed dentition and 19.56% in permanent denti-
tion.?? These figures fall within the range reported across
different populations. However, the prevalence observed in
the present study was slightly lower than the global average
reported for Caucasian populations, in which Class II mal-
occlusion is more prevalent, as described by Cenzato et al.?
Overall, these findings are consistent with the international
distribution of malocclusions, in which Class I is the most
prevalent, followed by Class II and Class III.

This study contributes to a better understanding of oc-
clusal characteristics in Portuguese children and high-
lights the importance of considering specific QoL-related
factors when planning orthodontic interventions.3* It also
provides evidence that variations in malocclusion preva-
lence may be attributed to differences in population de-
mographics and the assessment criteria employed.?* No
significant associations were found between malocclusion
and the demographic or socioeconomic characteristics
of the participants (p > 0.05), which is consistent with
previous research indicating that malocclusion affects
children regardless of sex, age, the educational level, or
family income.3¢ Although this association was not con-
firmed in the present study, the literature suggests that
unfavorable demographic and socioeconomic conditions
may contribute to the development of deleterious oral hab-
its, potentially compromising OHRQoL.3¢:3

Oral health literacy plays a crucial role in promoting
effective oral health practices, particularly in socioeco-
nomically vulnerable communities. Collaboration between
universities and communities is essential for implement-
ing educational programs and epidemiological screenings
aimed at identifying and reducing oral health disparities.
These initiatives not only improve knowledge on dental
prevention and treatment, but also strengthen community
ties by providing targeted and accessible health services.?®
Epidemiological screenings generate reliable data on the
prevalence of oral conditions, enabling health authorities
to develop and implement effective interventions to im-
prove oral health and overall well-being.>

The prevalence of deleterious oral habits, including paci-
fier use, bottle-feeding and thumb-sucking, was investi-
gated in this study, and was found to vary across different
age groups and populations. Previous studies have dem-
onstrated associations between these habits and certain
malocclusions. For example, a systematic review found
that pacifier-sucking was associated with the development
of anterior open bite and posterior crossbite, indicating
a potential impact on orofacial structures.*® Additionally,
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research has shown that prolonged pacifier use and thumb-
sucking are associated with malocclusions such as anterior
open bite and increased overjet.?®* However, in the present
study, despite variations in the prevalence of oral habits, no
significant associations between these habits and specific
malocclusions were identified, except for the association
between pacifier use and unilateral posterior crossbite.
This finding should be interpreted in light of the literature,
which highlights the need for further well-designed studies
to conclusively evaluate the effects of non-nutritive oral
habits on occlusal characteristics.*

Oral health-related quality of life in children, assessed
using the P-CPQ and ECOHIS instruments validated for
the Portuguese language, revealed significant associations
between malocclusions and functional limitations, emo-
tional well-being and family impact, particularly in cases
of anterior malocclusions. These findings highlight the
potential importance of early orthodontic assessment and
intervention in improving children’s oral health and overall
QoL, as well as that of their families.

Another useful instrument that was not employed in
the present study is the Malocclusion Impact Question-
naire (MIQ), which was specifically developed and vali-
dated to assess the impact of malocclusion on the QoL
of children and adolescents. Research has highlighted the
need for malocclusion-specific assessment tools, as generic
OHRQoL measures may fail to capture the unique chal-
lenges experienced by individuals with malocclusion.*42
The MIQ was developed through qualitative research that
prioritized the perspectives of the affected individuals, al-
lowing the inclusion of items that reflect the experiences
and concerns of young patients in the UK and other cul-
tural contexts.**~*3 Therefore, the MIQ may be a valuable
instrument to consider in future studies.

In Brazil, studies have reported a high prevalence of mal-
occlusion, with environmental factors, including socioeco-
nomic status and oral habits, playing an important role.**
Evidence suggests that children from lower socioeconomic
backgrounds have a higher prevalence of malocclusion, with
Class I and Class III malocclusions being particularly com-
mon in these populations.***> Studies involving Brazilian
preschool children have shown that, although malocclusion
is highly prevalent, it is not necessarily significantly associ-
ated with children’s OHRQoL. However, other studies have
reported that severe malocclusions negatively affect QoL,
highlighting the need for targeted oral health interventions
in socioeconomically vulnerable populations.*6

Evidence from Portugal also contributes to this discussion,
as studies have demonstrated an association between socio-
economic factors and malocclusion prevalence.*” Portuguese
children from lower socioeconomic backgrounds presented
poorer oral health outcomes, potentially resulting in worse
OHRQoL.* The consequences of malocclusion may also
extend to psychosocial well-being, further emphasizing the
importance of systematic public health initiatives aimed at
reducing these disparities.*®
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In Zambia, studies have reported a high prevalence
of malocclusion among children, reflecting the patterns
observed in other European countries and suggesting
possible geographical variations associated with socio-
economic factors.*® Importantly, the study identified sig-
nificant associations between malocclusion severity and
several health-related QoL measures, reinforcing the need
for further research into these relationships.*® Children
with more severe malocclusions reported greater nega-
tive impacts on their QoL, consistent with findings from
studies conducted in Brazil, which have also highlighted
concerns regarding inadequate access to dental care among
lower socioeconomic groups.*®

Systematic reviews have further emphasized that maloc-
clusion prevalence across different countries is influenced
by environmental and behavioral factors, including ac-
cess to dental care and deleterious oral habits, which may
be more prevalent in socioeconomically disadvantaged
populations.***® Understanding the complex relationships
between socioeconomic status, malocclusion prevalence,
and QoL is therefore essential for developing targeted pub-
lic health strategies and reducing oral health inequalities.

Limitations

This study has several limitations. First, its observational
design did not include any therapeutic interventions. Sec-
ond, the sample size was relatively small, as the inclusion
of participants depended on the voluntary participation
of children enrolled in the social project. The limited
sample size raises concerns regarding the generalizabil-
ity of the findings, which should therefore be interpreted
with caution. Furthermore, the study was geographically
restricted to Viseu, Portugal, and did not include larger and
more densely populated cities, such as Porto and Lisbon,
limiting the representativeness of the sample.

Another important limitation was the delay in study
implementation. Although approval to initiate the study
was obtained in late 2019, the COVID-19 pandemic post-
poned its implementation until 2022—-2023. The pandemic
also generated widespread insecurity among the target
population, with families primarily seeking dental care for
urgent needs, further hindering participant recruitment
and study progress.3?

Despite these limitations, particularly the use of a conve-
nience sample, the findings provide valuable information
to guide future intervention strategies. They highlight the
need for an integrated approach that considers not only the
correction of malocclusions, but also the broader range
of factors influencing children’s QoL.

Conclusions

Within the limitations of this study, malocclusions were
found to be prevalent among the children, with overbite

M.A. Loureiro et al. Malocclusions and QoL in children

and unilateral posterior crossbite being the most frequently
observed. No significant associations were found between
malocclusion and sex, age or family income. However, paci-
fier use was significantly associated with unilateral poste-
rior crossbite. Regarding the associations between QoL and
malocclusion, anterior open bite in children aged 3-5 years
was associated with the family impact subscale. Among
children aged 6-12 years, the following associations were
identified: (1) overbite with the functional limitations and
family impact subscales; (2) anterior crossbite with the
functional limitations and emotional well-being subscales;
and (3) unilateral posterior crossbite with the emotional
well-being subscale.
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