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INTRODUCTION 

In recent years there has been a steady increase 
in the number of young adults seeking orthodontic 
treatment (1,2).  This led to the phenomenon of the 
mismatch between the growing demand for orth-
odontic treatment and the lack of resources needed 
to provide high-quality services to this population 
segment (3). Therefore, rational measurement of 

malocclusion on a population basis is essential in 
assessing the resources required for orthodontic 
treatment services at a community level (4).  

Recently, much attention has been focused 
on measuring the severity and prevalence of 
malocclusion and orthodontic treatment need 
world-wide. The recorded frequency of dental 
malocclusion among different countries has been 
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ABSTRACT

Objective: To determine the prevalence and severity of malocclusion and orthodontic treatment 
needs among Tanta secondary school students and to analyze the relationship with gender and type 
of school. 

Methods: The study followed the World Health Organization recommendations for oral health 
surveys. Stratification of the sample was performed according to the district, type of school, and 
gender. The sample comprised 668 school students (290 males and 378 females) using the indexed 
age of 15 years. Mean, standard deviation, minimum, and maximum of DAI scores were calculated. 
Also, data were analyzed with regard to gender and school type using the chi-square test. 

Results: 78.7% of the examined students had normal occlusion with no treatment indicated. 
Meanwhile, students with definite, severe, and handicapping malocclusion in need of elective, highly 
desirable, and mandatory orthodontic treatment accounted for 14.1%, 4.2%, and 3% respectively. 
The mean DAI score of all the examined students was 22. There were no statistically significant 
associations between gender or school type and the severity of the malocclusion (p>0.05). 

Conclusion: the present results emphasized that the majority of secondary school students 
have normal occlusion while those with severe or handicapping malocclusion represent minorities. 
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found to vary in various literature resources from 
1% up to more than 90% (5-8). The discrepancy in 
the prevalence of malocclusion may be due to lack 
of a standard definition of what constitutes a perfect 
occlusion, normal occlusion, and biologic variation 
from the normal (9). 

The Dental Aesthetic Index (DAI) has been 
adopted by the World Health Organization as an 
international cross-cultural index (10). DAI scores 
are designed to reflect aesthetic and psychosocial 
values without the perceived bias of most other 
indices (11,12). With the adoption of DAI by the WHO 
coupled with its simplicity and high examiner 
reliability, the index has gained a great international 
potential to assess various levels of malocclusion 
and orthodontic treatment needs in epidemiological 
studies (13-17).

In Egypt, there are few studies investigating 
malocclusion prevalence and orthodontic treatment 
needs. In Alexandria governorate, Abd-Elaziz, 1999, 
using WHO methodology, reported a malocclusion 
prevalence of 20.8% and 27% among the 12 and 
15-year-old students respectively (18). Another study 
conducted by Shoukry, 2005among secondary 
school students in Alexandria using DAI revealed 
that the mean DAI score was 23.05. The students 
who had normal occlusion, severe malocclusion, 
and very severe or handicapping malocclusion 
accounted for 76.2%, 5%, and 2.3% respectively (19).

Further information on the prevalence of 
malocclusion in other governorates of Egypt is still 
needed. This would help to assess the orthodontic 
treatment needs and to plane for the appropriate 
treatment for target groups. It will also provide 
baseline information that can be followed up and 
monitored over the coming years. Therefore, the 
present study aimed to assess the prevalence and 
severity of malocclusion and orthodontic treatment 
needs among Tanta secondary school students and 
to investigate their relation to sex and type of school

SUBJECTS AND METHODS

This cross-sectional study was performed in the 
period between October 2018 and May 2019 based 
on the WHO document of Oral Health Survey, 
2013(20). The sample size was calculated by the epi 
info software program with a 5% margin of error, 
at 95% confidence level, and a design effect in the 
power analysis 2. The calculated sample was 668 
school students (290 boys and 378 girls) using the 
indexed age of 15 years who were collected from 
Tanta secondary schools after obtaining approval 
from authorities.

Sample selection:

Tanta city is divided into two geographical 
districts: East district and west district. East 
district contains 17 secondary schools (12 public 
and 5 private schools). West district contains 19 
secondary schools (13 public and 6 private schools). 
A stratified cluster random sample was selected 
according to the pathfinder survey methodology (20). 
Stratification was performed by the district, type of 
school, and gender.

The total numbers of secondary schools included 
in this work were eight schools. Four schools were 
selected randomly from each district as follows:

-	 Two public male school

-	 Two public female school

-	 Two private male school 

-	 Two private female school

Three classrooms of each public and private 
school were selected randomly. Students who had 
orthodontic treatment or were currently wearing 
orthodontic appliances were not included in this 
study.

As shown in table (I), the sample consisted of 
290 males (43%) and 378 females (57%). Public 
school students accounted for 73% (488 students), 
while the number of students selected from the east 
district was 322 representing 48% of the sample.
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Ethical considerations:

Approval for this study was obtained from the 
research ethics committee, Faculty of Dentistry, 
Tanta University. Formal letters were directed to the 
authorities of the ministry of education and directors 
of the selected schools. The purpose of the study 
was explained to the participants and informed 
consents were obtained from them and their parents 
to be involved in the research according the guide 
lines on human research published by research 
ethics committee.

TABLE (I): Secondary school students according to 
gender, school type and residence

Character Number Percentage

Male 290 43%

Female 378 57%

Public 488 73%

Private 180 27%

East district 322 48%

West district 346 52%

Total 668 100%

Clinical examination:

Clinical examination was performed during the 
school hours and the students were informed about 
their rights to participate in the study.

Examinations were performed inside the 
classrooms, under daylight, with students seating in 
classroom chairs in a position receiving maximum 
illumination. Artificial light source was only used 
when the natural light was not enough by seating 
the student away from natural light to avoid 
variation in illumination. Two calibrated examiners 
performed all examinations, using plane mouth 
mirror, CPI probe, disposable paper towels, cotton 
for cleaning the teeth, disposable latex gloves, 
and 2% glutaraldehyde for both disinfection and 
sterilization.

Assessment of malocclusion and orthodontic 
treatment need:

     Malocclusion was assessed using the DAI 
(10). The DAI components and their weightings are 
summarized in table (II). The DAI score for each 
student was obtained from summed products of 
the components with their respective weightings 
“regression equation” plus the addition of a 
constant. Based on DAI scores, the severity of 
malocclusion and orthodontic treatment need were 
prioritized to the predefined four categories of no 
or minor malocclusion with no or slight orthodontic 
need (DAI<25), definite malocclusion with elective 
treatment need (DAI: 26-30), severe malocclusion 
with highly desirable treatment need (DAI: 31-35) 
and very severe or handicapping malocclusion with 
mandatory orthodontic treatment (DAI >36).

TABLE (II): The standard DAI regression equation.

DAI components
Recorded

weight
Number of missing visible teeth (incisors, 
canines, and premolar teeth in maxillary and 
mandibular arches)

6

Crowding in the incisal segment; 0 = no 
segment crowded, 1 = one segment crowded, 2 
= two segments crowded.

1

Spacing in the incisal segment: 0 = no spacing,
1 = one segment spaced, 2 = two segments spaced.

1

Midline diastema in millimeters 3
Largest anterior irregularity on the maxilla in 
millimeters

1

Largest anterior irregularity on the mandible in 
millimeters

1

Anterior maxillary overjet in millimeters 2

Anterior mandibular overjet in millimeters 4

Vertical mandibular open bite in millimeters 4
Antero-posterior molar relation, largest 
deviation from normal either left or right:
0 = normal, 1 = 1\2 cusp either mesial or distal,
2 = one full cusp or more either mesial or distal

3

Constant 13

Total
DAI 
score
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Data reliability:

Intr-examiner reliability was assessed before 
the start of the study (Kappa 0.84). Duplicate 
examinations, also, were performed at the start, about 
halfway, and at the end of the survey to emphasize 
the inter-examiner consistency throughout the 
whole survey.

Statistical analysis:

Data collection, presentation, and analysis were 
performed by using SPSS (Statistical Package 
for the Social Sciences), IBM SPSS Statistics for 
Windows, Version 22.0. Armonk, NY: IBM Corp. 
Mean, standard deviation, minimum, maximum, 
and chi-square test were used according to the need. 
The level of significance used was 5%

RESULTS

Table (III) shows the distribution of the mean 
Dental Aesthetic Index scores, minimum and 
maximum scores, and the frequency of the various 

DAI severity groups in the study sample. Students 
who had normal occlusion or minor malocclusion 
with no treatment indicated accounted for 78.7%. 
On the other hand, students with definite, severe, 
and handicapping malocclusion in need of elective, 
highly desirable, and mandatory orthodontic 
treatment accounted for 14.1%, 4.2%, and 3% 
respectively. The mean DAI scores of the students 
with normal occlusion, definite malocclusion, severe 
malocclusion, and handicapping malocclusion were 
18.7, 28, 32.6, and 41 respectively. Collectively, 142 
students (21.3%) had some form of malocclusion 
and were in need of orthodontic treatment, while 
the mean DAI score of all the examined students 
was 22.03.  

Association between gender and malocclusion 
severity is shown in table (IV). Male students 
who had normal occlusion, definite, severe, and 
handicapping malocclusion represented 81.4%, 
12.4%, 3.4%, and 2.8% of the total male sample 
respectively. On the other hand, the corresponding 
values for female students were 76.7%, 15.3%, 

TABLE (III): DAI scores for the various levels of malocclusion and orthodontic treatment needs

DAI score group Mean (S.D) Minimum Maximum Number
<25 (normal or minor malocclusion with no or slight 
treatment need)

18.7 (3.2) 13 22 526 (78.7 %)

26-30 (definite malocclusion with treatment elective) 28 (1.48) 26 30 94 (14.1%)
31-35 (severe malocclusion with treatment highly desirable) 32.6 (0.9) 31 34 28 (4.2 %)
>36 (very severe or handicapping malocclusion with 
treatment considered mandatory)

41 (1.8) 36 59 20 (3 %)

Total 22.03 (4.7)        13 59 668  (100 %)

TABLE (IV): Association between gender and DAI score groups  

Gender
DAI score groups

     <25     26-30    31-35    >36 Total

Males     236  (81.4 %)     36 (12.4 %)     10 (3.4%)     8  (2.8 %)    290 (100%)

Females     290 (76.7%)     58 (15.3%)     18  (4.8%)     12  (3.2%)    378 (100%)

X2                                    1.11

        P - value                                     0.77  
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4.8%, and 3.2% respectively. There was no 
statistically significant association between sex and 
the level of malocclusion (X2 = 1.11, p= 0.77).   

Regarding the type of school, the percentages of 
public-school students who had normal occlusion, 
definite malocclusion, severe malocclusion, and 
handicapping malocclusion were found to be 77%, 
15.2%, 4.5%, and 3.3% of the public-school students 
respectively. While the corresponding percentages 
of the students enrolled in private schools were 83.3 
%, 11.1 %, 3.3 %, and 2.2 % respectively. (Table 
V). The association between type of school and 
the severity of malocclusion was not statistically 
significant (X2 = 1.56, p= 0.66).   

DISCUSSION

The large expansion of orthodontic practice and 
increasing demand for orthodontic care globally 
highlights the need for providing oral health 

care planners with adequate information about 
the prevalence of malocclusion and orthodontic 
treatment needs (21-23). This is especially important 
at the age when occlusion has established and 
that represents the majority of the candidates of 
orthodontic care (24).

Dental Aesthetic Index (DAI) used in this 
study as an instrument for ranking the severity of 
malocclusion and prioritizing treatment relevant 
to the severity of the case has a documented 
reliability and validity and has been widely used 
in epidemiological studies (13-16). DAI is designed 
to assess the relative social acceptability of 
dental appearance based upon public perception 
of the dental aesthetic in all countries without 
adjusting it for each country (3). Therefore, it has 
become a universally accepted method for reliably 
assessing occlusion and objectively comparing the 
malocclusion in different populations (17).

TABLE (V): Association between the type of school and DAI score groups 

Type 
of school

                                 DAI score groups

     <25     26-30     31-35      >36 Total

Public 376 (77 %) 74 (15.2 %) 22  (4.5 %) 16  (3.3 %) 488 (100 %)

Private 150 (83.3 %) 20  (11.1%) 6  (3.3 %) 4 (2.2 %) 180 (100 %)

X2                                             1.56

P - value                                             0.66   

Fig. (1) Various levels of malocclusion and 
orthodontic treatment needs 2nd 
comment: Selecting public and 
private schools to represent the social 
and the economic status of children 
is has limited validity.
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In this study, a representative sample was 
attempted by following the pathfinder survey 
methodology as guided by WHO, 2013 including 
non-orthodontically treated students of both 
sexes at different types of secondary schools and 
different geographic locations in Tanta city. The 
examiner had to pass an inter-observer calibration 
test before the start of the study which resulted in 
satisfactory conformity (kappa= 0.84) and the risk 
of methodological misjudgment was consequently 
considered to be small.

Many studies have described the distribution 
of malocclusion in diverse populations. However, 
the lack of similarly-defined criteria in previous 
studies (25-28) jeopardizes the direct comparison with 
the results of the present work. Compared with the 
data from western countries using the same index, 
the 21.3% prevalence of malocclusion recorded 
in this study was lower than that reported among 
Italian and Brazilian schoolchildren of the same 
age group (63% and 62% respectively) (29,30). Also, 
the mean DAI reported by Jhonson and Harkness, 
2000(31)  and Baca et al., 2004(32) in New Zealand 
and Spain ( 28.3 and 25.6 respectively ) were higher 
than the mean DAI of 22 reported in the current 
work. Likewise, the orthodontic treatment needs in 
previous studies were substantially higher than the 
present one. Because ethnic and racial differences 
of malocclusion pattern has been repeatedly 
documented (33,34), these differences in malocclusion 
figures are not unexpected. 

In Egypt, differences in registration methods and 
indices used could, in part, explain the higher preva-
lence of malocclusion among Egyptian children re-
corded during the last years compared to this study. 
Tow earlier studies using Angel’s classification 
reported that 67% and 74% of Egyptian children 
have some form of malocclusion (35,36). Also, El-
Mangoury and Mustafa, 1985 and Afifi and Hafez, 
1993 recorded, according to Angl,s classification, a 
malocclusion prevalence of 65.5% and 68% among 
Cairo and Matrouh schoolchildren respectively(37,38). 

This disparity of results may, also, be attributed to 
the different survey sampling methodology and the 
different times of survey conduction.

On the other hand, the results of this study nearly 
approximated that of the oral health survey of 
secondary school students performed in Alexandria 
governorate from 2003 to 2005 which revealed a 
high prevalence of normal occlusion (76.2%) with a 
mean DAI of 23.05 (19). The close approximation of 
the results obtained by these two surveys performed 
in two governorates in Egypt may be due to the 
approximate time of conduction. Additionally, 
both surveys were designed according to the 
national pathfinder survey methodology with a rigid 
adherence to the WHO criteria of DAI.

     In the present work, no significant difference 
in malocclusion prevalence or orthodontic treatment 
need was found between males and females 
(p>0.05). This was consistent with the results of 
some studies conducted in Egypt during the last 
years that reported no gender difference regarding 
the distribution of all types of malocclusion (38, 19, 39). 
However, this was not consistent with El-Mangoury 
and Moustafa, 1985(37) and Abdel-Aziz, 1999(18) who 
reported that malocclusion was significantly higher 
among females. 

Also, this study revealed no significant effect 
of the type of school, as a determinant of social 
background, on the prevalence of malocclusion. 
This contradicted the findings of Ansai et al., 
1993(40) and Shoukry, 2005(19) who suggested that 
oral habits, caries level, and premature extraction, 
that cause reduced arch space and increase 
malocclusion prevalence, are strongly associated 
with socioeconomic status. The non-significant 
correlation between the type of school and 
malocclusion prevalence noted in this work may 
be attributed to the fact that the variation of socio-
economic status in Tanta city, which is a rural city, 
is not great enough to show a significant difference 
in the malocclusion level.
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In the present work, despite using an index of 
high comparability as well as the homogeneity of 
the sample, some limitations have to be considered 
in interpreting the results. First, depending on 
chronological, rather than dental age, that may 
vary in between males and females of the same 
age, might have reduced the like hood of detecting 
gender differences in malocclusion prevalence in the 
present study. Another limitation could arise from 
the fact that the subjective needs, as well as cultural 
context that may be crucial for an in-depth estimate 
of the orthodontic needs of the students, were not 
investigated. However, it is hoped that the findings 
of this study will be useful for oral health services 
planners to determine the priority for orthodontic 
treatment to the population segment in need of them 
as a part of the comprehensive dental care.

In conclusion, this study emphasized that the 
majority of secondary school students have normal 
occlusion while those with severe or handicapping 
malocclusion are minorities with no gender or 
school type-dependent differences.  
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