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Introduction—The incidence of malocclusion is higher among individuals with osteogenesis
imperfecta (Ol) as compared to the general population and treatment options are limited due to the
weak structure of bones and teeth. Focusing on those malocclusion traits which might have a high
impact on a patient’s oral health-related quality of life (OHRQoL) is thus warranted.

Methods—A total of 138 children and adolescents with Ol were examined for malocclusion
traits. OHRQoL was measured using 8 to10 years and 11 to 14 years age-specific versions of child
perceptions questionnaire (CPQ), considering the following domains: i) oral symptoms (OR); ii)
functional limitation (FL); iii) emotional well-being (EWB), and iv) social well-being (SWB).
Higher scores implied worse OHRQoL. Multivariable ordinal logistic regression was used to
estimate the association between malocclusion traits and OHRQoL

Results—Among children (n=56), CPQg_1g and its constituent domain scores were relatively
similar between those with malocclusion (higher scores) and those without. In the adolescent
(n=82) group, however, individuals with posterior crossbite [OR: 5.01; 95% CI: 1.40- 12.41] or
open bite [OR: 3.21; 95% CI: 1.21- 10.23] experienced statistically significantly higher degrees of
functional limitations (higher FL score) compared to those without.

Conclusion—Adolescents with Ol and posterior open bites and/or crossbites have self-reported
significant functional limitations and worsen oral symptoms that warrant further investigation and
therapeutic trials in an attempt to improve the malocclusion. Moreover, this demonstrates that the
CPQ could be a useful tool in a clinical trial of orthodontic interventions in Ol.

Keywords

Osteogenesis imperfecta; brittle bone disease; malocclusion; oral health-related quality of life;
child perceptions questionnaires; child; adolescent

Introduction

Osteogenesis imperfecta (Ol), also known as brittle bone disease, is a pan-ethnic and non-
gender specific rare disorder with an estimated incidence of 10 in 100,000 newborns and
approximate prevalence of 5 in 100,000 individuals.! Ol is a phenotypically and genetically
heterogeneous group of inherited connective tissue disorders predominantly caused by
qualitative or quantitative defects in type I collagen. The major manifestation of Ol is on
bones (affecting both quality and quantity of bone mass), leading to skeletal fragility,
deformity, and growth deficiency. Skeletal characteristics of Ol patients include short
stature, bowing deformities of long bones, scoliosis, and dentinogenesis imperfecta (DI).1: 2

Treatment of Ol is symptomatic and designed to promote normal function. Bisphosphonates
are considered the most effective medication to minimize fractures (hence less pain) by
reducing bone turnover and increasing bone mineral density. Intravenous infusion of
bisphosphonates is the current treatment of choice, due to poor bioavailability of
bisphosphonate via the oral route.3

Ol can affect both teeth and jaw development, and growth causing orofacial alterations.* ®
Underdeveloped nasomaxillary complex (hypoplastic maxilla) in all three planes of space
leads to counter-clockwise rotation of the mandible causing skeletal discrepancies between
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the jaws. This discrepancy is translated into dental malocclusion in all dimensions namely
sagittal (dentoskeletal class I11, anterior crossbite), vertical (anterior and posterior open-
bites), and transverse (lingual posterior crossbite).2 6 7 In addition, dentinogenesis
imperfecta (DI), taurodontism, denticles, agenesis, teeth impactions (mostly premolars and
second molars), as well as the ectopic eruption of teeth contribute to malocclusion in this
population.2: 5 Using the peer assessment rating (PAR) and discrepancy index (DI),
Rizkallah et al. reported that individuals with Ol have significantly worse estimates in 5
malocclusion traits than the general population, including anterior open bite, posterior open
bite, anterior crossbite, posterior crossbite, and Angle classification 111.6

Dental and jaw structure (74%) has been reported to be among the top five organ systems
that affect Ol patients’ current quality of life after urinary tract (97%), musculoskeletal
(95%), vision (82%), and auditory system (75%).8 Previous studies have reported on the
association between malocclusion and OHRQoL in unaffected children and adolescents.®
Malocclusions can negatively influence oral functional ability causing occlusal trauma,
temporomandibular disorder, diminished mastication performance, and phonation
impairment.10- 11 |t can also have an adverse impact on individuals’ psychological and social
life by deteriorating dental aesthetics causing lower OHRQoL. 10: 11 Children with Ol
present with unique malocclusions usually not found in unaffected individuals. The
incidence of class 11 is high, and this malocclusion in Ol patients is associated with anterior
and posterior open-bites, as well as crossbites.® Orthodontic and orthognathic surgery
interventions are restricted in the Ol population due to the poor quality and quantity of bone,
teeth quality and bisphosphonate consumption.12 In order to prioritize orthodontic treatment
goals, given the limitations imposed on clinicians, it is essential to understand the relative
perceived importance of occlusal anomalies by Ol patients on OHRQoL, For example,
knowing whether Ol patients perceive anterior open-bite equivalent in importance to a
posterior open-bite or crosshite may help to guide therapy.

As the craniofacial clinical picture of Ol is highly variable, treatment goals and priorities
must be adapted to each situation and should address the individual expectations. To
efficiently enhance subjects OHRQoL, it is important to identify the key malocclusion traits
that are determinants of OHRQoL perceived by Ol subjects. Therefore, the aim of this study
is to investigate the extent of association between the five aforementioned malocclusion
traits and OHRQoL amongst children and adolescents with Ol.

2. Material and methods

2.1. Participants

We used baseline data from a longitudinal, multidisciplinary and multicenter research study
with the objective of identifying the progression of malocclusion in Ol subjects. Study
participants were recruited through the Brittle Bone Disease Consortium (BBDC) 13 that
comprises several specialized centers from across North America (Houston, Montreal,
Chicago, Baltimore, Portland, Washington DC, New York, Omaha, Los Angeles, Tampa).
All participating study centers have approved the study and informed consents were
obtained from all participants or their legal guardians prior to commencing evaluations.
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Children and adolescents with any Ol type who have been recruited in the first two years of
study from August 2015 to August 2017 are included in this evaluation. Children and
adolescents were chosen as the focus of this OHRQoL study as the pathologic effects of Ol
on dental tissues and oral cavity usually develop in early childhood and adolescence.l: 2
Moreover, as the two pediatric OHRQoL instruments employed in the study were specific
for the age ranges from 8 to 10 years and from 11 to 14 years, only children and adolescents
from 8-14 years were included. This period is also of extreme importance for interceptive
orthodontic treatment as it encompasses the right age for an interception. All data were
collected on paper at participating study sites and entered into a secure online database that
is maintained by the study Data Management and Coordinating Center (University of South
Florida). Given that Ol is a rare disease, inclusivity is a key component for any investigation
on this population. Therefore, the exclusion criteria were as follows: 1) the presence of a
secondary genetic or syndromic diagnosis or skeletal dysplasia other than Ol, 2) subjects
who refuse the dental examination.

2.2. Oral health-related quality of life

Prior to the dental examination, OHRQoL of subjects was evaluated using the Child
Perception Questionnaire (CPQ). We used two versions of CPQ based on the patient’s age
group, one for children between eight and ten years of age (CPQs_10),14 and one for
adolescents aged 11 to 14 (CPQ11_14).1° After verifying the age of each subject, the
corresponding CPQ questionnaire was administered, and subjects were asked to complete it
unassisted by parents or investigators.16: 17 These questionnaires had been designed to
evaluate the impact of oral and craniofacial conditions on the QoL of individuals while
considering the different stages of development and cognition.14 15 The CPQg_; contains
25 questions, 14 and the CPQ41_14 comprises 37 questions.1> These instruments comprised of
four health domains: oral symptoms (OS), functional limitation (FL), emotional well-being
(EWB) and social well-being (SWB) related to oral health conditions. Every question
collects information on the frequency of events in relation to the condition of the mouth or
teeth over the previous four weeks (CPQg_1g) or three months (CPQ11_14). The response to
questions was scored on a frequency scale using the following response options and
associated codes: ‘Never = 0”; ‘Once/twice = 1’; ‘Sometimes = 2’; Often = 3’, and
‘Everyday/Almost every day = 4’. The questionnaires also contained two single-item global
ratings. Subscale CPQ scores (domain specific scores) were computed by summing response
codes. The overall CPQ scores were computed by adding up all four domain subscale scores
together, ranging from 0 to 100 for CPQg_1¢ and 0 to 148 for CPQq1_14. Higher scores
denote a more negative impact of orofacial conditions on OHRQoL.14-16. 18 The validity,

reliability, and responsiveness of these instruments have been established in various settings.
19-20

2.3. Malocclusion assessment

A dentist at each site performed dental and craniofacial evaluation for malocclusions; the
evaluators received online training, and a manual of operations for the study outlined
procedures to ensure uniformity among examiners. Assessments consisted of the oral
examination, panoramic radiographs, intraoral and extraoral photographs.
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Occlusion assessment in the sagittal plane was performed using Angle’s classification. It
was recorded as 1 = Class I, 2= Class Il, 3 = Class 1, and 4 = Class Il on one side and Class
I11 on the other (asymmetric). Class 1l and asymmetric patients were grouped as “others” in
our main analysis. In cases where the first molars were missing, the canine relationship was
used.

Anterior crosshite was present when the maxillary incisors were in palatal position relative
to the mandibular incisors and recorded as 1 = No and 2 = Yes.

In the vertical plane, anterior open-bite was recorded as absent (1 = No) and present (2 =
Yes). Posterior (lateral) open-bite was also recorded as 1 = absent, and 2 = present.

In the transverse plane, posterior crosshite was deemed present when the maxillary molars
were occluded in a lingual relationship with the mandibular molars in centric occlusion and
recorded as 1 = No, and 2=Yes.

DI was marked as present in patients presenting with a variable blue-gray to yellow-brown
discoloration in their clinical teeth appearance, along with bulbous crowns, cervical
constriction, thin roots, and early obliteration of root canal and pulp chambers apparent in
the radiographs and recorded as 1 = absent, 2 = present.2: 6. 21

2.4. Data analysis

A summary of the data on sample characteristics is presented in Table 1. Bivariate analyses
were performed across each independent variable (five malocclusion traits) and the
dependent variables (CPQ, OS, FL, EWB, and SWB) separately for two age groups 8 to 10
and 11 to 14 (Table I and Table 11, respectively; see supplementary materials). Distribution
of overall CPQ scores (CPQg_19 and CPQ11-14) across different malocclusion traits were
illustrated as boxplots (Figure 1).

CPQ scores and their constituent subscale (OS, FL, EWB, and SWB) scores were
transformed to ordinal variables using their 33" and 66 percentiles. Multivariable ordinal
logistic regression analyses were employed to estimate the total effect of malocclusion traits
on CPQ score and its constituent domains. Five prevalent malocclusion traits in Ol patients
described by Rizkallah et al. 8 namely, anterior and posterior crossbite and an open-bite, and
Angle’s occlusion classification were considered as exposure of interest in our final model.

We used directed acyclic graphs to identify the confounding variables that needed to be
adjusted for in our final model.22 Age, gender, and Ol type were identified as the minimum
set of potential confounders. As the analysis was stratified by age group, we did not further
adjust for this variable. Hence, the final model has only been adjusted for the Ol type and
gender. Odds ratios and 95% confidence intervals were estimated. Anterior open-bite
variable had 14% (10 in each age group, 20 in total) missing values; they were grouped as a
separate category (“missing™). Statistical analyses were performed using Stata 13.0 software
(StataCorp. 2013. Stata Statistical Software: Release 13. College Station, TX: StataCorp
LP).
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A total of 138 (62% females) aged 8-14 years (11.6 + 2.1 years) affected with Ol types I,
I, 1V, V and VI (n=65, 30, 37, 4 and 2, respectively) participated in the study. There were
56 participants between 8 to 10 years of age and 82 between 11 to 14 years of age. The
response rate was 100% in all types of OlI.

The distribution of overall CPQ scores among children (CPQg_ 1) and adolescents

(CPQ11- 14) with the five-malocclusion traits of interest (unadjusted evaluation) is illustrated
in Fig. 1. On average, in both age groups, participants with a malocclusion characteristic had
higher overall CPQ score. This difference was more noticeable among adolescents with
posterior crossbite compared with those without (Figure 1). Also, detailed distribution of
overall CPQ scores and its four constituent subscale scores among children and adolescents
with five malocclusion traits is presented in Table | and Table Il (respectively; see
supplementary materials).

Tables 2 and 3 show the results of multivariable ordinal logistic regression analysis adjusted
for Ol types and gender for children and adolescents (respectively). Among children, on
average, 64% of each participant’s overall CPQ score was contributed by the OS (oral
symptoms) domain while EWB (emotional well-being) was the least (9%) contributing
domain. Having any of the malocclusion traits was associated with a higher overall CPQ
score (worse OHRQoL) except posterior crosshite (OR:0.68; 95% Cl: 0.21- 2.27). Anterior
open-bite and crosshite have their most influence on EWB domain (OR:4.39; 95% CI: 0.36—
18.35 and OR:3.51; 95% CI: 0.64— 19.22, respectively) while posterior open-bite and
crosshite mostly influence FL (functional limitation) domain of CPQ (OR:2.53; 95% CI:
0.58- 10.97 and OR: 1.75; 95% CI: 0.46- 6.61, respectively). Furthermore, class Il shows
its most impact on the OS domain with OR: 5.15 (95% CI: 0.91- 29.38) (Table 2).

Among adolescents, 42% of each participant’s overall CPQ score was contributed by the OS
(oral symptoms) domain while EWB (emotional well-being) was the least (13%)
contributing domain. The presence of malocclusion traits showed a positive association with
higher overall CPQ score (worse OHRQoL) except Angle’s classification (OR: 0.51; 95%
Cl: 0.13- 1.97) and this association was statistically significant for posterior crossbite.
Anterior open-bite and crossbite have their most association on SWB (OR:1.97; 95% Cl:
0.34- 11.37) and EWB (OR:3.01; 95% ClI: 0.79- 11.28) domains (respectively) while
posterior open-bite and crosshite and class 111 mostly influence FL domain of CPQ
(OR:3.21, 5.01, and 1.22, respectively). After adjusting for Ol type and gender, adolescents
with a posterior crossbite, compared to those without, had 3.96 (95% CI: 1.17- 13.43) times
higher odds of reporting a higher CPQ score (worse OHRQoL). Posterior crosshite was
strongly associated with OS (OR: 4.94; 95% ClI: 1.52-12.12), and FL (OR: 5.01; 95% ClI:
1.40- 12.41) domains of CPQ. Also, adolescents with posterior open-bite, compared to those
without, had 3.21 (95% CI: 1.21- 10.23) times higher odds of reporting a higher score in FL
domain (severe functional limitation; Table 3).
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Discussion

We measured the cross-sectional association between malocclusion traits and OHRQoL in
children and adolescents having Ol, using baseline data from a cohort study. The association
between specific malocclusion traits and OHRQoL has already been studied in the general
population.23-25 In previous studies, subjective assessment of the association between
malocclusion and OHRQoL has been investigated in the general population using the CPQ
questionnaire and reported good reliability, validity, and precision (responsiveness).11: 12
The CPQ questionnaire has also been used in the Ol population to evaluate OHRQoL
between different Ol types.2® We investigated the impact of five different malocclusion traits
that have been reported to be different among Ol children, compared to the general
population.®

The Ol type, gender and age were identified as a minimum set of potential confounders,
resulting in underestimation or overestimation of the relationship or even changing the
direction of the association, using the directed acyclic graphs (DAG) method. Subsequently,
variables can emerge as being statistically significant in multivariate analysis despite not
being significant at the bivariate level. The estimated effects outcome measured by the
multiple regression can become erroneous as the number of variables in the model increases
and it can be recognized by having a large confidence interval.2

The overall patterns of association in our study shows, Angle’s classification has the
strongest association with higher (worse) scores of overall CPQ score among children
(inconclusive) and posterior crossbite presents the strongest association among adolescents
(statistically significant). Moreover, posterior crossbite has its strongest association with the
FL domain of CPQ among adolescents.

We observed a positive association between having a posterior open-bite or crossbite and
higher (worse) CPQ scores (especially FL domain) in 11— 14 years old adolescents. These
results suggest that an Ol adolescent with the aforementioned malocclusion open-biteis at
higher risk to present with oral functional limitations (FL) such as mouth breathing, trouble
in biting, chewing (deficient mastication performance), and enunciating. Having its most
influence on the FL domain, posterior crosshite also showed a positive association with
higher (worse) scores in the oral symptoms (OS) domain which considers pain or soreness in
teeth, lips, jaws or mouth, bleeding gums, bad breath or food stuck in the teeth. The most
plausible explanation is that posterior open-bite or crossbite can undermine the masticatory
performances by reducing the number and areas of occlusal contacts,28 impairing chewing
ability or increasing the number of chewing cycles.19: 20 Posterior crosshite may lead to pain
by causing dental attrition, enamel infraction, or different severity of tooth fracture.

The severity of malocclusion is significantly associated with higher overall CPQ score
(worse OHRQoL), as assessed by numerous studies. The majority of these studies have
found that the most affected domains of CPQ were EWB and SWB.11 Despite reported
emotional and social impacts of malocclusion in children and adolescents in the general
population, the results from our study suggest OS and FL are the most affected domains in
Ol patients. This shows that oral health status including malocclusion in Ol patients does not
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negatively influence their self-image satisfaction, self-esteem, and daily performance as
much as it impacts their oral symptoms (OS) and functionality (FL).

Some of these traits show a statistically significant association with OHRQoL in the
adolescentsgroup but no conclusive relationship was found in younger children. The pattern
of association between malocclusion traits and OHRQoL was similar between children and
adolescents with Ol. Anterior open-bite and crossbites had their most impact on SWB and
EWB domains among both age groups which shows that malocclusion in anterior segments
mostly influence dental aesthetics and can cause a psychological problem and impair social
life. However, posterior open-bite and crossbite had their major effect on the FL domain that
can cause functional disparities (this association was statistically significant in 11 to 14 age
group). Among adolescents, EWB and SWB domains were not influenced as much as OS
and FL domains. In comparison with their impact on OS and FL domains, malocclusion
traits in this study neither significantly harm subjects’ emotions by making them feel
irritable, embarrassed, or worried about being less attractive or less healthy than other
people, nor negatively affect their social life such as missing school because of pain or
surgery, avoid smiling in public, or being teased or asked questions about their teeth. Among
Ol adolescents, the impact of malocclusion on OHRQoL is a result of physical and
functional features rather than psychosocial and social problems. One possible explanation
for this result can be that Ol adolescents can psychologically adapt themselves to the
circumstances of the disorder in their appearance. The oral health expectations of individuals
originate from their previous life experiences, acting as a reference to evaluate their current
experience.30 Therefore, the progressively deteriorating nature of the malocclusion in Ol
patients can potentially explain why the association between malocclusion and OHRQoL is
inconclusive among children while being statistically significant in adolescents group. These
results are in line with the fact that their malocclusions are getting worse with growth.
Contrary to our expectations, among adolescents, having a class 11 is negatively associated
with higher CPQ score suggesting better OHRQoL, when compared with adolescents with
class I.

Although this study presents the largest sample size comprising Ol children and adolescents,
it is not large enough to investigate interaction effects. Given the significant influence of
posterior crosshite and posterior open-bite individually, it is expected that a combination of
both (a unique characteristic in Ol subjects known as”non-occluding posterior crosshite™)
can profoundly deteriorate OHRQoL with its largest impact on functional limitations (Figure
2). 2 This combination was detected in 18% (n=24) of the total sample, with 16 of them
being among adolescents group and was predominantly prevalent in Ol type 111 subjects
(over 60%). The severity of the orofacial manifestations varies across different types of Ol
with Ol type 1l having the most severe cases. Specifically, their craniofacial deformities are
considerably more severe compared to the milder forms (type | & 1V). The prevalence of DI
is also higher in Ol types 11l and 1V.2 5 10

The magnitude of the association between malocclusion traits (exposures) and OHRQoL
(outcome) may differ depending on the presence or absence of DI. Although we did not have
the sample size to test this effect measure modification, it is expected that the malocclusion
may have a more negative impact on those with DI, compared to those without (Figure 2).
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Dental interventions can enhance the QoL of individuals by means of reducing pain,
improving masticatory performance, and aesthetic appearance. One way to enhance
masticatory performance is to increase the number and area of occlusal contacts by
orthodontic, surgical, and prosthetic interventions.2% There are some case reports of
successful orthodontic,29 orthopedic (rapid maxillary expansion (RME), and facemasks), 30
and orthognathic surgery 31 interventions for mostly Ol types I and 1V, despite the
limitations imposed by the disease circumstances and bisphosphonate therapy.32-34 Further
longitudinal studies are warranted to confirm our cross-sectional findings. CPQ
questionnaire was developed to measure the general OHRQoL of children and may not be
sensitive enough to detect the association between malocclusion and OHRQoL. The
questionnaires specifically designed for the impact of malocclusion on OHRQoL, such as
the recently developed Malocclusion Impact Questionnaire (MIQ), 3° could be used in future
studies. The qualitative methodology could also be a good robust alternative to investigate
the association between malocclusion traits and subjects” OHRQoL in a more objective
manner.

Conclusion

Among adolescents with Ol, the presence of an atypical Class I1, associated with crossbites
and open-bites, is associated with self-reported functional limitations. These traits (posterior
open-bite, crossbite, or a combination of both) are significant contributors to worse
OHRQoL that develops during the shift between the transitional and permanent dentition,
likely due to growth alterations in the maxillomandibular interrelationship. These findings
establish that children and adolescents with Ol and atypical Class 111 maloclussions, could
potentially benefit from judicial interceptive orthodontic interventions during the active
growth period. Moreover, this study demonstrates that the CPQ questionnaires could be
employed in a clinical trial to assess the impact of orthodontic interventions in Ol. More
studies need to be performed to better assess the feasibility of the orthodontic intervention
and the response of the Ol bone and periodontal ligament to orthodontic forces to better help
the clinician address these challenging malocclusions and improve the QOL of Ol subjects.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Distribution of overall CPQ scores among children, top figure (CPQ8- 10) and adolescents,
bottom figure (CPQ11- 14) with five malocclusion traits.
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Figure 2.
Patients with osteogenesis imperfecta (Ol) without dentinogenesis imperfecta (confirmed via

panoramic radiographs) and with posterior crossbite (Ol type 1V) (A), posterior open bite

(Ol type V) (B), and nonoccluding posterior crossbite (Ol type 1V) (C), and patients with
Ol with dentinogenesis Imperfecta and with posterior crossbite (Ol type 1V) (D), posterior
open bite (Ol type 1) (E), nonoccluding posterior crossbite (Ol type IV) (F).
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Table 1 —

Summary data on sample characteristics.

Children aged 8 to 10

Teens aged 11 to 14

Total number of subjects 56 82
Female — n (%) 34 (61) 51 (62)
Age — mean +SD 9.4+0.9 13.2+1.2
Race (White) — n (%) 43 (77) 67 (82)
others — n (%) 13(23) 15 (18)
Bisphosphonate (Yes) — n (%) 41 (73) 59 (72)
Ol Type
Type | —n (%) 26 (46) 39 (48)
Type 111 —n (%) 16 (29) 14 (17)
Type IV - n (%) 11 (20) 23 (28)
Others — n (%) 3(5) 6 (7)
Family history of having Ol (Yes) — n (%) 27 (48) 34 (41)
DI (Yes) - n (%) 22 (39) 25 (30)
Posterior Open-bite (Yes) — n (%) 14 (25) 25 (30)
Anterior Open-bite (Yes) —n (%) 7(12) 6 (7)
Missing — n (%) 10 (18) 10 (12)
Posterior Crossbite (Yes) — n (%) 20 (36) 30 (37)
Anterior Crosshite (Yes) — n (%) 21 (38) 30 (37)
Angle’s Classification
Cl1-n (%) 15 (27) 30 (37)
ClIl=n (%) 9 (16) 13 (16)
Cl I =n (%) 32 (57) 37 (45)
Neglected — n (%) 0 (0) 2(2)

Ol, Osteogenesis Imperfecta, DI, Dentinogenesis Imperfecta.
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Association between malocclusion traits and oral health-related quality (OHRQoL) of life among children
with Ol aged 8 to 10 years ™,

Functional Emotional Well- Social Well-
CPQs-10 Oral Symptoms Limitation Being Being
Posterior open-bite (No) 1 1 1 1 1

Yes 2.14 (0.54-8.57) 0.95 (0.24-3.81) 2.53 (0.58-10.97) 1.03(0.21-5.12) 2.11(0.45-9.81)
Anterior open-bite (No) 1 1 1 1 1
Yes 2.84 (0.45-17.97) 1.67 (0.29-9.54) 1.82 (0.23-14.32) 4.39 (0.36- 18.35) 1.43 (0.16—
12.41)
Missing (n=10) 10.21 (0.81- 2.91 (0.24- 35.26) 4.23 (0.25- 71.63) 37.78 (1.21- 112.20) 6.31 (0.31-
129.71) 129.69)
Posterior crossbite (No) 1 1 1 1 1

Yes

0.68 (0.21- 2.27)

0.51 (0.16- 1.68)

1.75 (0.46- 6.61)

0.56 (0.13- 2.36)

1.30 (0.31- 5.52)

Anterior crosshite (No)

1

1

1

1

1

Yes 2.64 (0.64-11.01) 2.53 (0.66-9.62) 2.25(0.49-10.23) 3.51 (0.64-19.22) 1.13 (0.23-5.68)
Angle’s classification 1 1 1 1 1
(Clny
Cl i 4.81 (0.89- 25.96) 5.15 (0.91- 29.38) 0.77 (0.13- 4.51) 1.97 (0.29- 13.54) 1.82 (0.25-
13.08)
Others 20.71 (2.31- 15.69 (1.72- 143.27) 1.37 (0.16- 11.59) 15.67 (1.22- 201.57) 2.24(0.19-
185.08) 25.78)

*
Results are adjusted for Ol types and gender and reported as Odds Ratio (95% Confidence Interval).
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Association between malocclusion traits and oral health-related quality (OHRQoL) of life among adolescents

aged 11 to 14 years”™,

Functional Emotional Well- Social Well-
CPQu1-14 Oral Symptoms Limitation Being Being
Posterior open-bite (No) 1 1 1 1 1

Yes 1.59 (0.53- 4.75) 0.86 (0.29- 2.49) 3.21(1.21-10.23) 0.87 (0.31-2.48) 1.14 (0.41-3.21)
Anterior open-bite (No) 1 1 1 1 1
Yes 1.77 (0.32-9.97) 0.57 (0.10-3.21) 0.31 (0.04-2.39) 1.23 (0.65- 6.85) 1.97 (0.34-
11.37)
Missing (n=10) 2.68 (0.36-20.17) | 0.48 (0.06-3.75) 0.19 (0.02-2.01) 1.76 (0.24- 12.69) 3.17 (0.38-
26.21)
Posterior crossbite (No) 1 1 1 1 1

Yes

3.96 (1.17- 13.43)

4.94 (1.52- 12.12)

5.01 (1.40- 12.41)

1.91 (0.58- 6.25)

1.84 (0.56— 6.03)

Anterior crosshite (No)

1

1

1

1

1

Yes

1.11 (0.29- 4.12)

0.68 (0.18— 2.58)

0.27 (0.06— 1.08)

3.01 (0.79- 11.28)

1.09 (0.33- 3.61)

Angle’s classification (CI

)

1

1

1

1

1

Cl i

0.51 (0.13- 1.97)

0.98 (0.27- 3.63)

1.22 (0.32- 4.71)

0.38 (0.09- 1.67)

0.66 (0.18- 2.43)

Others

1.36 (0.36— 5.20)

0.69 (0.18- 2.51)

0.66 (0.18— 2.38)

1.79 (0.46- 6.9)

1.66 (0.47- 5.60)

*
Results are adjusted for Ol types and gender and reported as Odds Ratio (95% Confidence Interval).
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