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INTRODUCTION 

There is a growing interest in the influence of 
oral health and facial esthetics on the quality of life 
of children and adolescents.(1) Oral health is crucial 
for good quality of life; it has an impact on children’s 
feeding, smiling, speaking, and socializing.(2) Facial 
appearance influences self-esteem and emotional 
well-being, playing an important role in social 

interaction and affecting the child’s quality of  
life.(3) Oral-health-related quality of life (OHRQoL) 
has been used as a measure of the influence of oral 
conditions and esthetics on quality of life(4). 

Anterior crossbite malocclusion is considered 
a major esthetic problem and refers to a condition 
in which there is a change in the inclination of one 
or more anterior teeth, with the maxillary incisors 
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ABSTRACT

Objective:  Assessment of anterior crossbite correction on the quality of life of children 
between 8-10 years using the Child Perceptions Questionnaire (CPQ8-10).

Methods:  Seventy children, 8-10 years, seeking treatment for anterior dental crossbite, were 
selected for this clinical study. The impact of early interceptive orthodontic treatment of anterior 
dental crossbite on the children’s oral health related quality of life (OHRQoL) was evaluated using 
the Brazilian version of the Child Perceptions Questionnaire (CPQ8-10), in two different points in 
time: T0: Before treatment of anterior dental crossbite and T1:  After correction of anterior crossbite. 

Results:  The overall score of the CPQ8-10 and the scores of each health domain (subscale) of the 
children of both sexes decreased significantly after final treatment (p<0.001). For the overall score 
and all heath domains (subscales) except emotional wellbeing subscale, there was no significant 
difference between the scores of both genders (p>0.05). At the first appointment, females had  
a significantly higher score of emotional wellbeing than males (p<0.001). 

Conclusion: Early interceptive orthodontic treatment of children with anterior dental crossbite 
is essential to improve their OHRQoL. 
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positioned lingually in relation to the mandibular 
anterior teeth.(5) The incidence of anterior crossbite 
reported in the literature worldwide - depending on 
the age of the child, ethnic group, and  methods of 
registration - ranges from 0.5% to 11.9%. (5,6,7,8)

Anterior crossbite could be dental, skeletal, 
or functional. Etiological factors include trauma, 
supernumerary teeth, crowding, lip biting, presence 
of odontomas, over-retained, and necrotic or delayed 
exfoliation of the primary incisors.(9,10)  Since it is 
seldom self-corrected, it should be treated as soon 
as possible,(5) otherwise it could develop  into a 
more severe malocclusion or cause traumatic injury 
to the periodontal tissues or temporo-mandibular 
joint (TMJ).(8,11) 

Several treatment options such as; removable 
and/or fixed appliances, which act directly on the 
malpositioned teeth have been advised for early 
interceptive treatment of anterior crossbites.(12) 

Moreover, anterior crossbite is associated with 
higher levels of dissatisfaction with appearance and 
may cause a negative impact on oral health- related 
quality of life (OHRQoL) of children.(13) Several 
methods of assessing the OHRQoL of children are 
available such as Child Perceptions Questionnaire 

(4&14), Child-Oral Impacts on Daily Performance 
(Child-OIDP) (15), Early Childhood Oral Health 
Impact Scale (ECOHIS) (16), and Child Oral Health 
Quality of Life Questionnaire (COHQoL) (17). 

The Child Perceptions Questionnaire CPQ, 
assesses the children’s perceptions regarding the 
impact of oral health on quality of life. There are 
three versions of the CPQ, one for each specific age 
groups: 6-7, 8-10 and 11-14 years.4,14&18 

Therefore, the aim of this study was to assess the 
impact of early interceptive orthodontic treatment 
in the mixed dentition stage to correct the anterior 
dental crossbite on the quality of life of children 
between 8 -10 years using the Brazilian version of 
the Child Perceptions Questionnaire (CPQ8-10).19

SUBJECTS AND METHODS

1-Subjects:

Sample size calculation:

A power analysis was designed to have adequate 
power to apply a 2-sided statistical test of the oral 
health related quality of life following interceptive 
orthodontic treatment of anterior crossbite in a 
group of Egyptian children in the mixed dentition 
stage. 

According to the results of Abreu et al.20 in which 
the (Mean±SD) values social well-being scores 
at baseline was (2.52±3.21) and after treatment 
was (1.51±1.74)- By adopting an alpha (α) level 
of 0.05 (5%), a Beta (β) level of 0.20 (20%) i.e. 
power=80%, and an effect size (d) of (0.362); the 
predicted sample size (n) was found to be a total of 
(62) cases. Sample size was increased to 70 cases 
to compensate for possible dropouts. Sample size 
calculation was performed using G*Power version 
3.1.9.4.(21)

Children:

Seventy children (38 males and 32 females) in 
the age range of 8-10 years seeking treatment for 
anterior dental crossbite, were selected for this 
clinical study, from the outpatient clinic of the 
Pediatric Dentistry and Orthodontic Departments, 
Faculty of Dentistry, Fayoum University, Egypt. 
The study was conducted between September 2017 
and January 2019.

Inclusion criteria:

- Children in early mixed dentition stage, age 8 
to 10 years, with at least one or more maxillary 
incisors in palatal crossbite relationship.

- Full eruption of the four first permanent molars.

- Class I molar relationship according to Angle 
classification. 

- Class I skeletal relationship.

- Cooperative children and parents.
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Exclusion criteria: 

- History of orthodontic treatment.

- Anterior skeletal or functional crossbite.

- Posterior crossbite associated with anterior 
crossbite.

- Presence or history of any oral habits.

- Presence of any systemic diseases.

2- Methods: 

The research proposal was submitted to and ap-
proved by the Ethics Committee of the faculty of 
Dentistry, Fayoum University. The aim and clinical 
procedure of the study were explained to the chil-
dren and their parents/guardians and that their par-
ticipation was entirely voluntary. A written consent 
was obtained from the children who agreed to par-
ticipate in the study, as did their parents/guardians. 

Clinical examination and treatment procedure: 

A detailed case history (including personal, past 
and present medical history, as well as, dental his-
tory) and comprehensive oral examination and pan-
oramic radiograph for each child were recorded. A 
full mouth treatment was carried out for each child 
before starting the interceptive orthodontic treat-
ment.

The treatment plan for the anterior crossbite con-
sisted of an interceptive orthodontic treatment with 
removable plates and screw, provided that there 
was sufficient mesiodistal distance to move the up-
per tooth labially. Impressions of both arches were 
taken using alginate and study models made with 
plaster. The removable appliance was manufactured 
using acrylic resin, bilateral occlusal coverage of 
the posterior teeth, and an anterior expansion screw. 
Figure (1). 

The protrusion screw was activated twice per 
week (0.5mm) until normal incisor overjet was 
achieved.  The patients were instructed firmly to 

wear the appliance day and night, except for meals, 
tooth brushing, and physical activities. The children 
and their parents/guardians were given instruction 
on diet restrictions and oral hygiene measures. This 
information was emphasized again on subsequent 
monthly appointments. The progress was evaluated 
every 4 weeks, until dental crossbite correction was 
achieved. Figure (2 and 3)  

During the follow-up period, patients whose 
anterior dental crossbite had not been fully corrected, 
due to lack of cooperation or compliance to wearing 
the removable appliance were subjected to another 
treatment plan or orthodontic appliance. 

Fig. (1): The applince used for correction of  Anterior cross bite.

Fig. (2) :  Anterior cross bite malocclusion before treatment.
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OHRQoL Assessment tool: 

The impact of the anterior crossbite on the 
children’s OHRQoL was measured using the 
Brazilian version of the Child Perceptions 

Questionnaire (CPQ8–10).
19 It consists of 25 items 

divided into 4 health domains (subscales): oral 
symptoms (OS) with 5 questions, functional 
limitations (FL) with 5 questions, emotional well-
being (EW) with 5 questions and social well-being 
(SW) with 10 questions. An ordinal scale provides 
the following response options for each question: 
never (0), once/twice (1), sometimes (2), often (3), 
and every day/almost every day (4). The scores for 
each subscale are computed by adding up the scores 
for each question. 

The OHRQoL was evaluated using the CPQ8–10 in 
two different points in time: T0: Before placing the 
removable appliance for determining the baseline 
and T1:  After correction of anterior crossbite. 
Figure (4)

Fig. (3) : Occlusion after correction.

Fig. (4) : The Brazilian version of the CPQ8–10
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Statistical analysis:

Categorical data were presented as frequencies 
and percentages and were analyzed using chi 
square test. Numerical data were presented as 
mean, standard deviation (SD), median and range 
values. They were explored for normality by 
using Kolmogorov-Smirnov and Shapiro-Wilk 
tests. Parametric data of age were analyzed using 
independent t-test. Ordinal data of CPQ8–10 scores 
were analyzed using Wilcoxon signed rank test 
for comparison between different time points and 
Mann-Whitney U test for comparisons between 
the scores of different genders. The significance 
level was set at P ≤0.05 within all tests. Statistical 
analysis was performed with IBM® SPSS® Statistics 
Version 26 for Windows.

RESULTS

Seventy Children with the mean age of 
(8.63±1.08) participated in this study, 38 (54.3%) 
were males with the mean age of (8.76±1.05) and 
32 (45.7%) were females with the mean age of 
(8.47±1.11). Figure (5)

1- The overall score of the CPQ8-10 and the 
scores of each health domain (subscale) of the 
children of both sexes decreased significantly 
after final treatment (p<0.001). Table  (I).

2- At the first appointment, females [(13.47±2.05), 
14.00 (9.00)] had a significantly higher scores of 
“Emotional wellbeing” than males [(11.32±2.37), 
11.00 (9.00)] (p<0.001). Table (II).

3- For the overall score and all heath domains 
(subscales), there was no significant difference 
between the scores of both genders (p>0.05). 
Table (II).

® IBM Corporation, NY, USA.
® SPSS, Inc., an IBM Company.

TABLE (I) : Mean ± standard deviation (SD), median and range values for CPQ8–10 scores:

Health domains

First appointment (T0) After finalized treatment (T1)

p-value
Mean±SD Median (Range) Mean±SD

Median 
(Range)

Oral symptoms 5.33±1.97 6.00 (9.00) 0.81±1.05 0.00 (5.00) <0.001*

Functional Limitations 9.44±1.92 9.00 (10.00) 2.09±1.19 2.00 (5.00) <0.001*

Emotional Wellbeing 12.30±2.46 12.00 (10.00) 6.60±1.78 6.00 (10.00) <0.001*

Social Wellbeing 18.73±5.59 18.00 (25.00) 5.80±3.15 5.00 (14.00) <0.001*

Overall score 45.80±7.69 46.00 (31.00) 15.30±4.51 15.00 (21.00) <0.001*

*; significant (p ≤ 0.05)

Fig. (5) : Bar chart showing gender of participants.
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DISCUSSION 

This single arm clinical trial design  (no control 
group) was chosen over a randomized controlled 
trial or a case–control study due to the questionable 
ethics of following a group of children with 
pronounced malocclusions without performing any 
interceptive orthodontic treatment. (22,23) 

This study was conducted to evaluate the effect 
of anterior dental crossbite correction on the quality 
of life in the mixed dentition stage for a group of 
Egyptian children depending on the hypothesis 
that anterior crossbite may have a negative effect 
on patients’ quality of life, hindering their social 
interaction, and affecting their psychological well-
being.(1,20) 

Subjects in the current study were chosen to be 
in the early mixed dentition stage from 8 to 10 years 
old (with the mean age of (8.63±1.08) because the 

majority of studies conducted to evaluate the impact 
of malocclusion on the quality of life for adolescents 
and young adults  (24,25,26,27) and a limited number 
were carried out in the mixed dentition stage.(28) 

Since interceptive orthodontic treatment is 
influenced by ethnic and cultural factors with many 
several cross-cultural differences in the attitudes and 
perceptions of patients, (29) this study was carried 
out on a group of Egyptian children in Fayoum 
governorate where different cultural factors exist 
and as such it contributes to the assessment of the 
burden of malocclusion on the quality of life. 

Since during the first 6 months after fixed 
appliances bonding, individuals experience poorer 
OHRQoL in comparison to pre-treatment due 
to the combination of pain and discomfort with 
a worsening of oral symptoms and functional 
limitations (30,31), removable appliances were used in 
the current study.

TABLE (II) : Mean ± standard deviation (SD), median and range values for CPQ8–10 scores in different 
genders :

Health 
domains

Gender
First appointment (T0) After finalized treatment (T1)

p-value
Mean±SD

Median 
(Range)

Mean±SD
Median 
(Range)

Oral 
symptoms

Male 5.50±1.96A 6.00 (9.00) 0.87±1.19A 0.00 (5.00) <0.001*

Female 5.13±2.00A 6.00 (7.00) 0.75±0.88A 0.00 (2.00) <0.001*

Functional 
Limitations

Male 9.55±1.93A 9.00 (8.00) 2.16±1.08A 2.00 (5.00) <0.001*

Female 9.31±1.94A 9.00 (10.00) 2.00±1.32A 2.00 (5.00) <0.001*

Emotional 
Wellbeing

Male 11.32±2.37B 11.00 (9.00) 6.71±1.80A 6.50 (7.00) <0.001*

Female 13.47±2.05A 14.00 (9.00) 6.47±1.78A 6.00 (10.00) <0.001*

Social 
Wellbeing

Male 18.08±4.94A 17.50 (20.00) 6.21±2.90A 6.00 (13.00) <0.001*

Female 19.50±6.28A 19.50 (25.00) 5.31±3.40A 4.00 (13.00) <0.001*

Overall 
score

Male 44.45±7.17A 44.00 (28.00) 15.95±3.78A 16.00 (17.00) <0.001*

Female 47.41±8.09A 48.00 (30.00) 14.53±5.20A 13.00 (20.00) <0.001*

Different superscript letters indicate a statistically significant difference between genders within the same health domain*; 
significant (p ≤ 0.05)
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Results regarding the change in the overall 
CPQ8–10 scores of all children of both sexes were 
statistically significant.  This was in agreement 
with Dutra et al. (1), Piassi et al (5)  , Miamoto et 
al (11)  and Abreu et al (20)  who concluded  that 
children in the same age group (8 to 10 years) with 
malocclusions were more likely to have a negative 
impact on quality of life and that malocclusion 
treatment reduces that  impact and improved quality 
of life .

In the current study, changes regarding oral 
symptoms or functional limitations scores for all the 
children were improved significantly.  This was in 
agreement with Piassi et al (5) and Miamoto et al (11) 
who also used a removable appliance in the treatment 
of anterior crossbite but was not in agreement with 
Brosens et al (32), in which adolescents treated 
with fixed orthodontic appliances, experienced a 
significant deterioration in these aspects after 1 year 
of treatment.

Children in our present study experienced a 
significant improvement regarding the emotional 
and the social wellbeing subscales which was in 
agreement with  Miamoto et.al (11), Abreu et al (20), 
Brosens et al (32) and Seehra et.al (33).

These findings may be related to the importance 
of dental esthetics and the positive effect of 
interceptive orthodontic therapy for the improvement 
of the children’s OHRQoL predominantly in the 
dimensions of emotional and social wellbeing.(23,31) 

The impact on OHRQoL is usually expected 
to be more significant in females than males, 
since males may be less self-conscious about 
their appearance.(34) The findings of this study also 
showed that females, at the first appointment, had 
significantly higher scores of emotional wellbeing 
than males children, which is in concordance with 
the study done by Scapini et al. (35) and Asokan et 
al (36) which could  be due to increasing centrality 
of peer crowd and their preoccupation with others’ 
views of self.(34) 

CONCLUSION 

Anterior dental crossbite has a negative impact 
on the OHRQoL of the children and can compromise 
a child’s psychosocial well-being especially female 
children. Thus early interceptive orthodontic 
treatment is essential to enhance their satisfaction 
with appearance and social interaction. 
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