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Abstract 

Objectives This study aims to assess the awareness and acceptance of preventive and interceptive orthodontic treat-
ment among Saudi perents.

Methods The study used a 29-question questionnaire, covering parents’ demographic data, parents’ awareness 
of malocclusion and habits, and parents’ acceptance of treatment. It included visuals of different malocclusions, nor-
mal occlusion, and specific habits.

Results Parents mostly recognized single anterior tooth crossbite (95.78%) as a problem that need early intervention, 
followed by skeletal Class II (94.16%) and severe lower incisor crowding (93.51%). Regarding oral habits, parents were 
most aware of thumb sucking (91.03%), followed by tongue thrusting (84.22%). Ninety seven percent of participating 
parents expressed high acceptance of early orthodontic intervention, mostly to avoid more complicated treatment 
or surgery. However, a few parents refused early treatment, mainly because they preferred to wait until the eruption 
of all permanent teeth.

Conclusions The majority of parents demonstrated a high level of awareness and willingness to pursue early 
treatment.

Keywords Awareness, Early diagnosis, Interceptive orthodontics, Orthodontics, Parents, Preventive orthodontics

Introduction
Malocclusion is a developmental condition where there is 
a deviation from the normal alignment within or between 
the arches in any plane [1]. It is a multifactorial condition 
with many etiological factors such as genetics, trauma, 
habits, and other factors [2]. To date, many causes of mal-
occlusion are still not clearly understood and has been 
classified differently by many authors [1].

The effort to address malocclusion problems earlier 
through preventive or interceptive orthodontics has led 
to many advantages. Early treatment during the growth 
and development stage aims to reduce or remove the 
imbalances between the skeleton and alveolar bone that 
impede normal occlusion, function, esthetics, and psy-
chological wellbeing [3]. The major goal of this kind of 
intervention is to produce an environment that supports 
normal occlusal development. Preventive orthodontic 
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treatment such as maintaining the space or changing a 
habit can stop the development of a malocclusion before 
it occurs. Whereas interceptive orthodontic treatment is 
the treatment that can be used during the early stages of 
malocclusion to guide the occurring abnormality to nor-
malize or prevent further damage to the dentition. These 
methods include but are not limited to the correction of 
skeletal discrepancies in all three planes of space, restora-
tion of lost space, maintenance of leeway space, and man-
agement of severe arch size and tooth size discrepancies. 
The main advantages of interceptive orthodontic treat-
ment are improving the self-esteem and the aesthetic of 
the patients, controlling oral habits, and enhancing den-
toalveolar, skeletal and muscular development before the 
complete eruption of permanent dentition [3]. In addi-
tion, early management has the benefit of reducing the 
malocclusion difficulty, shortening the comprehensive 
phase treatment time and reducing the cost [3].

Due to the importance of early orthodontic manage-
ment of the developing craniofacial skeleton and occlu-
sion, several studies have been conducted to investigate 
the parents’ awareness and knowledge regarding their 
children’s needs. Most of them agreed on the lack of 
awareness among the parents [4, 5]. As for the few 
research that was conducted in Saudi Arabia, the major-
ity agrees with the low level of knowledge and moderate 
level of awareness when it comes to interceptive ortho-
dontic treatment, to the contrary to one of the studies 
conducted in 2021 where they resulted with high levels of 
knowledge and awareness [4, 6, 7].

Literature indicates that dental problems have received 
the least attention, and primary teeth are even more 
neglected. Additionally, a child’s oral health is mainly 
affected by the awareness, understanding, and way of 
thinking of parents [8–10]. Parents play an important 
role in their child’s growth and development as they 
are the primary decision makers regarding their child’s 
health. Therefore, awareness of dental health is impor-
tant so that they can be guided and directed to prevent 
various oral problems from developing [11]. Seeking a 
preventive and interceptive orthodontic treatment is 
largely dependent on the parents’ acceptance. The level 
of the parents’ acceptance is directly affected by adequate 
knowledge and awareness about the malocclusion. For 
many parents the decision to seek orthodontic treatment 
for their child is multifactorial and it is related to social, 
cultural, and psychological factors [12].

There is a lack of studies evaluating Saudi parents’ 
awareness regarding the mixed dentition malocclusion 
traits and habits using a comprehensive range of maloc-
clusion that needs early intervention. This study aims to 

assess the awareness and acceptance of Saudi parents 
regarding preventive and interceptive orthodontic treat-
ment for children in the Kingdom of Saudi Arabia and 
possible related factors.

Material and methods
The ethical approval for conducting the study was 
obtained from the Institutional Review Board at the 
King Abdullah International Medical Research Center-
KAIMRC (SP21R/399/08). The parents’ awareness of 
malocclusion and acceptance of early treatment were 
evaluated using an electronic self-administered, close-
ended questionnaire developed for the purpose of this 
study. The questionnaire was prepared in English and 
then translated to the local language using bilingual 
experts review. A set of 32 questions was prepared and 
shared with 10 experts in the field (board certified ortho-
dontists). The content was validated using Lawshe’s 
method and the content validity ratio (CVR) was meas-
ured for every question. The questions with CVR score 
of 0.62 or higher were maintained and the questions with 
CVR score of less than 0.62 were excluded [13]. The ques-
tionnaire was adjusted accordingly to contain 29 ques-
tions. The inclusion criteria are Saudi parents who are 20 
years and above with children younger than 12 years of 
age. Non-Saudi parents, parents with special needs chil-
dren, and incomplete questionnaires were excluded from 
the study to minimize the introduction of confounding 
variables. Non- Saudi parents may have different cul-
tural and educational background, which could influence 
their responses and introduce variablility unrelated to the 
study’s main focuse. Similarly, parents with special needs 
children often have a greater access to the healthcare sys-
tem, potentially leading to a higher level of knowledge 
about children malocclusion. The study procedure was 
explained to the parents, written consent was acquired, 
and participants were given the choice of not partici-
pating with no legal consequences. The questionnaire 
consists of three main sections, parents’ demographic 
data, parents’ awareness of malocclusion and habits, and 
parents’ acceptance of treatment. Demographic data 
includes general information such as gender, age, edu-
cational level, working status, socio-economic status, 
number of children, and previous history of dentist and 
orthodontist visits. As for the malocclusion and habits 
awareness evaluation, a set of facial and dental graphics 
about different types of malocclusions that may benefit 
from early intervention was used as recommended by the 
American Association of Orthodontics [14–19]. These 
include single tooth anterior crossbite, posterior cross-
bite, anterior open bite, deep impinging overbite, severe 
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crowding, class II and class III grower, these visual pic-
tures were mixed with graphics of normal occlusion to 
differentiate between normal and abnormal occlusion. 
Moreover, habits of thumb and pacifier sucking, mouth 
breathing and tongue thrusting were included (Fig.  1). 
Questions regarding parents’ acceptance of early ortho-
dontic treatment and contributing factors were included.

Data were analyzed using the statistical program SAS 
software version 9.4 (SAS Institute Inc., Cary, North 
Carolina, USA). Descriptive analysis to describe the find-
ings regarding the demographic data, parents’ aware-
ness, and parents’ acceptance. The Chi-Square test and 
Fisher’s Exact Test were used to determine the correla-
tion between categorical variables. Also, the Wilcoxon 
two-sample test was used to determine the association 

Malocclusion

Single Tooth Anterior Crossbite Mild Crowding Class II

Normal Spacing Sever Crowding Anterior Open Bite

Normal Alignment Posterior Crossbite Class III (Anterior View)

Normal Occlusion Class III (Lateral View) Deep Bite

Oral Habits

Thumb Sucking After Age 
of 6

Pacifier Sucking After Age 
of 6 Mouth Breathing Tongue Thrusting

Fig. 1 Types of malocclusion and oral habits used to measure parents’ awareness
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between continuous variables and two-level categorical 
variables. And finally, the Kruskal–Wallis test was used to 
compare the distributions of a continuous variable across 
more than two independent groups. All statistical tests 
were considered significant at p ≤ 0.05.

Results
Demographic data
The data was collected using the Google Forms platform 
starting from September 2021 until September 2022. A 
total of 994 parents participated in the questionnaire; of 
them, 925 were Saudis. There was a higher participation 
from mothers (72%) compared to fathers (28%). Most of 
the parents were above 40 years of age, highly educated 
and working. For the socio-economic status, most of the 
participants have a monthly family income of more than 
10,000 S.R., with relatively fewer participants (11.89%) 
reporting a low monthly income. The number of children 
of the participating parents was determined, and most of 
the participants were found to have more than four chil-
dren, followed by three to four then one to two children 
(Table  1). Furthermore, the history of dental visits and 
their frequency per year was determined. More than 85% 
of the parents reported that their children had previously 
visited the dentist, with most of them (43.76%) having 
more than two visits/ year. The most common age of the 
child’s first dental visit was six years old and below. Simi-
larly, the history of previous orthodontist visits or treat-
ment was assessed, and it was found that more than half 
of the parents reported a previous visit to an orthodontist 
for their children and only 41.84% of them received an 
orthodontic treatment (Table 1).

Parents’ awareness
Parents’ awareness was measured through a series of 
photographs representing different types of malocclusion 
and habits in mixed dentition. A total of eight types of 
malocclusions were assessed. Single anterior tooth cross-
bite was mostly recognized by parents as an orthodontic 
problem needing early intervention (95.78%), followed by 
skeletal Class II (94.16%), severe lower incisors crowd-
ing (93.51%), anterior openbite (92%), skeletal Class III 
viewed frontally (86.05%), posterior crossbite (85.62%), 
deep overbite (85.19%) and skeletal Class III viewed lat-
erally (80.54%) respectively (Fig.  2, Table  2). Parents’ 
awareness of oral habits that can cause orthodontic prob-
lems was the highest in thumb sucking habit (91.03%), 
followed by tongue thrusting (84.22%), pacifier sucking 
(75.57%), and mouth breathing (40.32%) respectively 
(Fig. 2, Table 2).

Overall, mothers were more aware than fathers about 
the malocclusion (p = 0.0012). A positive correlation was 
found between an increase in parents’ age (p = 0.04), 
higher income (p = 0.008), history of orthodontist visit 

Table 1 Demographic data

N %

Gender

 Male 259 28.00

 Female 666 72.00

Age

 30 or below 174 18.81

 31–40 348 37.62

 Above 40 403 43.57

Educational level

 High school or less 193 20.86

 Bachelor degree/diploma 601 64.97

 Master/doctorate degree 131 14.16

Working Status

 Working 484 52.32

 Not- working 441 47.68

Monthly family income

 Less than 5000 SR 110 11.89

 5001–10,000 SR 292 31.57

 10,001–20,000 SR 298 32.22

 More than 20,000 SR 225 24.32

Number of children

 1–2 237 25.62

 3–4 323 34.92

 More than 4 365 39.46

History of dentist visits

 Yes 793 85.73

 No 132 14.27

Number of dentist visits/year

 Once 209 26.36

 Twice 237 29.89

 More than twice 347 43.76

Age of the child on the first dental visit

 6 years and below 427 53.85

 7–9 years 189 23.83

 10–12 years 81 10.21

 13 years and above 96 12.11

History of orthodontist visits

 Yes 469 50.70

 No 456 49.30

History of previous orthodontic treatment

 Yes 387 41.84

 No 538 58.16
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(p = 0.006), previous history of orthodontic treatment 
(p = 0.013) and parents’ awareness. However, no corre-
lation was found between parent’s awareness and their 
educational level, working status, number of children, 
history of dentist visits, number of dentist visits/year, and 
age of the child at the first dental visit.

Regarding parents’ awareness of oral habits, some 
similar finding was observed. Mothers were more aware 
than the fathers (p = 0.04), higher awareness among older 
(p = 0.0019) and higher income parents (p = 0.05). In 
addition, an increased number of children (p = 0.0103), 
an increased number of dentist visits/ year (p = 0.019), a 
history of orthodontist visits (p = 0.006) and previous his-
tory of orthodontic treatment (p = 0.0002) has a positive 
relation with awareness level. No correlation was found 
between awareness and parents’ educational level, work-
ing status, history of dentist visits and age of the child at 
first dental visit (Table 2).

Parents’ acceptance
As parents play a major role in seeking treatment for their 
children, early intervention acceptance was evaluated 
and found to be very high, higher than 97% among par-
ticipating parents. The most commonly reported reason 

was to avoid the need for more complicated treatment or 
surgery (74%), to improve esthetics and confidence of the 
child (68%), to improve the function (56%), psycho-social 
reasons (45%), dentist recommendation (32%), and their 
desire to protect their children from the same problems 
they had (29%), respectively. Few parents (25 out of 925) 
choose not to seek early intervention, as they prefer to 
wait for all permanent teeth to erupt and then start the 
orthodontic treatment (72%), which was the main reason 
for refusing interceptive orthodontic treatment, followed 
by high treatment cost (48%), long duration of treatment 
(24%), and lastly, their believe that orthodontic treatment 
is not important or necessary (16%).

It was found that mothers were more inclined than 
fathers to accept interceptive treatments (p = 0.0067) 
regardless of parents’ age or educational level or work-
ing status. However, there was a significant association 
between increased monthly family income (higher than 
10,000 S.R) (p < 0.0001), increased number of children 
(p = 0.0313), previous history of dentist visits (p = 0.0178), 
higher frequency of dentist visit/year (p = 0.0117), history 
of orthodontist visits (p = 0.0068) and history of previous 
orthodontic treatment (p = 0.0022) with the higher level 
of parents’ acceptance towards interceptive orthodontic 
treatment (Table 3).

Fig. 2 Parents’ awareness of malocclusion and oral habits
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Discussion
The American Association of Orthodontics recommends 
that children should be first evaluated by an orthodontist 
at the age of seven to determine the need for any ortho-
dontic procedure [20]. According to a systematic review 
published in 2020, the global prevalence of malocclusion 
among children and adolescents was 56%. In primary and 
mixed dentition, Class I malocclusion was the most com-
mon, followed by Class II and Class III malocclusion. In 
terms of vertical malocclusions, normal bite was the most 
common, followed by deep bite and open bite. More than 
half of children with primary or mixed dentition had 
some form of transverse malocclusion, such as crossbite, 
posterior crossbite, scissorbite, or midline shift [20].

In Saudi Arabia, the most common malocclusion 
traits among school children in the southern region of 
the country were crowding, spacing, increased over-
jet, increased overbite, posterior crossbite, and anterior 
open bite, according to a study conducted in 2019 [21]. 
Another study in the northern border region of Saudi 
Arabia found that the most prevalent malocclusions, in 
order of prevalence, were Angle’s Class I, Angle’s Class 
II, Angle’s Class III, crowding, excessive overjet, reduced 
overjet, excessive overbite, reduced overbite, anterior 
crossbite, posterior crossbite, and open bite [22].

Parental awareness of their children’s oral health con-
ditions is a vital factor in the mitigation and prevention 
of malocclusion [23]. The impact of malocclusion on the 
healthcare system in Saudi Arabia has been extensively 
documented in a systematic review of 26 studies, reveal-
ing a prevalence rate of 72% among the Saudi Arabian 
population [24, 25]. Given the significance of preventive 
and interceptive orthodontic interventions in address-
ing malocclusions, it becomes imperative to evaluate the 
level of parental awareness regarding these conditions. 
Notably, prior research conducted in Saudi Arabia lacked 
visual demonstrations, which our study aimed to rectify 
by incorporating photos of eight types of malocclusions 
and four types of habits in our questionnaire. The study 
findings indicate that parents exhibited the highest level 
of awareness in identifying single anterior tooth crossbite 
(95.78%), whereas their awareness regarding the lateral 
view of skeletal Class III was relatively lower (80.54%).

Regarding gender differences, recent studies in Saudi 
Arabia reported contradictory findings [4, 23]. Aljehani 
et al. found that males exhibited greater knowledge than 

Table 3 Parents’ acceptance (%) in relation to demographic data

*P-value ≤ 0.05

Demographic Data Acceptance (%)

Gender

 Male 27.33*

 Female 72.67*

Age

 30 or below 18.33

 31–40 37.78

 Above 40 43.89

Educational level

 High school or less/ Not-educated 20.67

 Bachelor degree/diploma 65.00

 Master/doctorate degree 14.33

Working Status

 Working 52.78

 Not- working 47.22

Monthly family income

 Less than 5000 SR 10.89*

 5001–10,000 SR 31.78*

 10,001–20,000 SR 32.78*

 More than 20,000 SR 24.56*

Number of children

 1–2 25.00*

 3–4 35.11*

 More than 4 39.89*

History of dentist visits

 Yes 86.22*

 No 13.78*

Number of dentist visits/year

 Once 25.77*

 Twice 29.77*

 More than twice 44.46*

Age of the child on the first dental visit

 6 years and below 53.48

 7–9 years 23.97

 10–12 years 10.44

 13 years and above 12.11

History of orthodontist visits

 Yes 51.44*

 No 48.56*

History of previous orthodontic treatment

 Yes 42.67*

 No 57.33*
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females (p < 0.001), contrasting with our study’s results 
[23]. Conversely, Alharbi et al. reported that females had 
higher awareness than males (p = 0.174) aligning with our 
study’s findings (p = 0.0012) [4]. Educational level did not 
show a correlation with parents’ awareness in our study, 
but both Aljehani et  al. (p < 0.001) and Alsaggaf et  al. 
(p < 0.001) reported significantly higher awareness among 
parents with higher educational qualifications [5, 23]. 
These variations can be attributed to the personal experi-
ences of the participants. Moreover, the geographic dis-
tribution can cause such variations in results, as all the 
studies were conducted in different regions in Saudi Ara-
bia. Our study identified a positive correlation between 
increasing age, higher income, history of orthodontic vis-
its, previous history of orthodontic treatment, and par-
ents’ awareness of malocclusion.

Limited studies have been found to assess parents’ 
awareness regarding the negative effects of oral habits. 
In accordance with Alharbi et al. and Ansari et al. par-
ents were aware that oral habits such as thumb suck-
ing, pacifier sucking, tongue thrusting, and mouth 
breathing can cause a malocclusion, but their results 
were not correlated with gender, income, age, num-
ber of children, history of previous orthodontic treat-
ment or visits [4, 26]. On the contrary in our study; 
we have found that mothers were more aware than 
fathers (p = 0.04), and higher awareness among older 
(p = 0.0019) and higher income parents (p = 0.05). In 
addition, an increased number of children (p = 0.0103), 
an increased number of dentist visits/ year (p = 0.019), 
a history of orthodontist visits (p = 0.006) and previ-
ous history of orthodontic treatment (p = 0.0002) has 
a positive relation with parents’ awareness level. The 
variations in parental responses observed between this 
study and the two previous studies by Alharbi et  al. 
and Ansari et al. can be explained by several factors [4, 
26]. These factors encompass distinctions in parental 
characteristics, differences in the questionnaire’s con-
tent, the incorporation of visual figures in our ques-
tionnaire, a unique feature absent in the other studies.

The results of our study revealed that early interven-
tion acceptance was found to be very high, higher than 
97% among participating parents. It was found that 

mothers were more inclined than fathers to accept inter-
ceptive treatments (p = 0.0067) regardless of parents’ age 
or educational level or working status. However, there 
was a significant association between increased monthly 
family income (higher than 10,000 S.R) (p < 0.0001), 
increased number of children (p = 0.0313), previous his-
tory of dentist visits (p = 0.0178), higher frequency of 
dentist visit/year (p = 0.0117), history of orthodontist 
visits (p = 0.0068) and history of previous orthodontic 
treatment (p = 0.0022) with the higher level of parents’ 
acceptance towards interceptive orthodontic treatment. 
No study has been found to assess parents’ acceptance of 
preventive and interceptive orthodontic treatment.

The limitations of previous studies including the use 
of small sample size and lack of key demographic data 
limited their generalizability [6, 27]. However, this study 
has its fair share of unintentional limitations. The use 
of self-reported survey, which are inherently subjective, 
might introduce social desirability bias where partici-
pants provide socially acceptable answeres rather than 
reflecting their own knowledge. To address these issues, 
visual demonstrations of different malocclusions/habits 
where used to reduce the subjectivity in answering the 
questionnaire and accurately measure the parents’ aware-
ness and acceptance. In addition, the participating moth-
ers were higher than fathers, and most of the participants 
were above the age of 30, educated and working which 
might affect the result of this study directly or indirectly.

Conclusion
The majority of the parents had a high level of knowl-
edge and were willing to seek early treatment. The high-
est knowledge among malocclusion traits was found in 
single anterior tooth crossbite, and the lowest in skeletal 
class III side view. On the other hand, the highest knowl-
edge of oral habits was found to be thumb sucking, and 
the lowest was mouth breathing. This favourable attitude 
and knowledge is, in turn, encouraging for the future pre-
vention of malocclusion severity and ease of treatment.
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