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Abstract 
Objective: To evaluate the prevalence of deleterious oral habits and its effect on occlusion in school going 
children from 7 to 13 years old, in Aseer region of Saudi Arabia. Material and Methods: A cross-sectional 
study was conducted by clinical examination for the total sample of 750, who were attending private/ 
government schools in Aseer region school. Students were selected by stratified cluster random sampling. 
Clinical findings of each oral habits, including assessment of malocclusion, were examined involving the 
following parameters, i.e., crowding, spacing, open bite, crossbite and deep bite. Logistic regression analysis 
was conducted. Results: Boys had 26.2 % of crowded teeth, while 16.3% of girls were found to have 
crowded teeth; the difference was found to be significant (p=0.002). Spacing was present in 26.4% of boys 
and 16.7% girls; a significant difference was found between the two (p=0.002). Sleep bruxism was observed 
more among male subjects than females with a statistically significant difference in detrimental habits 
(p<0.001). Those subjects having tongue thrusting are 1.264 times at more risk of having crowded teeth 
than those with no tongue thrusting. Conclusion: There was a high prevalence of malocclusion associated 
with harmful oral habits in children. This highlighted the need to implement programs of oral care and 
health education for preventive orthodontic treatment at an early age. 
 
Keywords: Epidemiology; Fingersucking; Mouth Breathing; Sleep Bruxism; Malocclusion; Children.
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Introduction 

The prevalence of oral habits varied among different societies [1,2]. The extent of these effects varies 

from case to case, depending on a wide range of variables including the actual habit employed, the duration and 

intensity of the habit, and the inherent dental and skeletal relationship. Some of the negative sequelae 

associated with prolonged habits like thumb sucking and tongue thrusting include a higher incidence of 

anterior open bite, maxillary incisor protrusion, class II canine relationship, distal step molar relationship, 

posterior cross bites, and lip incompetence [3]. Oral habits are important environmental factors that may lead 

to dental malocclusion [4,5]. The severity of the malocclusion correlated with oral habits depends on the 

frequency, duration and intensity of the habit [6]. These habits disrupt muscular balance and bone growth, 

producing changes in the dental arch and occlusal characteristics. The cost, time and resource implications of 

the treatment of malocclusions caused by prolonged oral habits are significant for many patients, especially 

those who are unable to afford such care [7]. 

Oral habits should be diagnosed in the initial stages if not will progress to very complex problems 

challenging to correct it at a later stage. Sometimes, in severe cases, even it requires orthognathic surgery to 

correct the jaw position altered with such habits [8]. So, these habits require proper attention to provide 

essential care to child patients. Hence, the study will be conducted to establish the prevalence of deleterious 

oral habits among children. 

 

Material and Methods 

Study Design and Sample 

A cross-sectional study includes a sample of total 750 school children ranged in age from 7 to 13 years 

old, which were attending private / government schools in Aseer region, Saudi Arabia. 

From the literature survey, the expected prevalence is 85.78%, so for precision 2.5%, the estimated 

sample size is 750. To calculate, we have used the following formula [9]: 𝑛 = !!!(!!!)
!!

; where n= sample size; 

Z= z statistics for given level of confidence =1.96 (for 95 % C.I.); p= expected prevalence = 85.78%; d= 

Precision =0.025 or 2.5 %. 

A stratified cluster random sampling procedure was followed to get a representative sample of school 

children in Aseer region. A detailed list of all primary school and secondary schools in the city was obtained 

through the concerned authority. Nine schools were randomly selected and the required official permission for 

the study was obtained from respective school authorities. 

 
Training and Calibration 

The investigator was trained in the Department of Pedodontic Dentistry, College of Dentistry, on 10 

subjects. Calibration was done on 10 subjects who examined twice using diagnostic criteria for malocclusion 

and oral habits between the two examinations, and then the results were compared to diagnostic variability. 

The same children were re-examined again by the examiners after 10 days to eliminate the chance of memory 

bias. During calibration, Kappa values for intra- and inter-examiner reproducibility were 0.85 and 0.93, 

respectively. 

 
Data Collection 

Clinical examination was carried out by examiners by using latex gloves, mouth mirrors and probe 

using natural light. WHO guidelines were used to detect the presence and the type of parafunctional oral 
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habits [10]. Presence or absence of oral habits like tongue thrust, mouth breathing, thumb sucking, lip biting, 

sleep bruxism, nail-biting and object chewing was recorded. Clinical findings of each oral habits, including 

assessment of malocclusion, were examined involving the following parameters ie., crowding, spacing, open 

bite, crossbite and deep bite. Children with oral and dental treatment needs were referred to College of 

Dentistry, for further counseling and treatment. 

As inclusion criteria, all children aged 7–13 years, while the following conditions were established as 

exclusion criteria: mentally disabled children, children with developmental disabilities and medically 

compromised children. 

 
Data Analysis 

The data were collected over a period of 3 months. Data entry was done in SPSS version 18 (IBM 

SPSS Inc., Chicago, IL, US) and statistical analysis was performed. Logistic regression analysis was used. 

 
Ethical Clearance 

The study was approved by the Research Committee at the College of Dentistry, King Khalid 

University (Ref No: SRC/ETH/2017-18/052 & 047). Voluntary informed consent was obtained from the 

parents before the examination of the child. 

 
Results 

A total of 750 children participated in the study, of which 53% were boys, and 47% were girls. In the 

present study, the prevalence of oral habits was 15.6%. The frequency distribution of oral habits and 

malocclusion traits of subjects is shown in Figures 1 and 2, respectively. 

 

 
Figure 1. Frequency distribution of oral habits among subjects. 

 

 
Figure 2. Frequency distribution of malocclusion traits among subjects. 

16.7% 20.8% 
12.4% 

5.9% 
15.3% 

22.8% 

83.3% 79.2% 
87.6% 94.1% 84.7% 

77.2% 

0,00% 

20,00% 

40,00% 

60,00% 

80,00% 

100,00% 

Thumb 
Suck 

Tongue 
thrust 

Mouth 
breath 

Bruxism Lip biting Nail biting 

Yes No 

22.3% 22.5% 
14.8% 13.5% 9.2% 

77.7% 77.5% 
85.2% 86.5% 90.8% 

0,00% 

20,00% 

40,00% 

60,00% 

80,00% 

100,00% 

Crowding Spacing  Openbite Crossbite Deep bite 

Yes No 



 Pesqui. Bras. Odontopediatria Clín. Integr. 2020; 20:e0005 

 

4 

A non-significant difference between oral habits and malocclusion traits was compared based on 

different age groups of the subjects (Tables 1 and 2). A total of 26.2 % of boys had crowded teeth, while 16.3% 

of girls were found to have crowded teeth; the difference was found to be significant (p=0.002).  

 

Table 1. Frequency distribution of mal-occlusal traits according to different age groups. 
 Crowding Spacing Open Bite Crossbite Deep Bite 

Age (Years) Absent Present Absent Present Absent Present Absent Present Absent Present 
 % % % % % % % % % % 

7-9 80.3 19.7 79.0 21.0 83.8 16.2 84.7 15.3 90.4 9.6 
10-11 74.6 25.4 76.7 23.3 87.9 12.1 87.5 12.5 89.6 10.4 
12-13 78.3 21.7 76.9 23.1 84.0 16.0 87.2 12.8 92.2 7.8 

p-value 0.312 0.791 0.356 0.723 0.576 
 

 

Table 2. Frequency distribution of oral habits according to different age groups. 
 

Age 
(Years) 

Thumb 
Sucking 

Tongue 
Thrusting 

Mouth 
Breathing 

Sleep Bruxism Lip Biting Nail Biting 

Abs. Pres. Abs. Pres. Abs. Pres. Abs. Pres. Abs. Pres. Abs. Pres. 
 % % % % % % % % % % % % 
7-9  84.3 15.7 79.5 20.5 90.4 9.6 92.6 7.4 90.4 9.6 77.3 22.7 
10-11 80.4 19.6 80.4 19.6 85.0 15.0 94.2 5.8 89.6 10.4 74.2 25.8 
12-13 85.1 14.9 77.9 22.1 87.5 12.5 95.4 4.6 92.2 7.8 79.7 20.3 
p-value 0.330 0.789 0.208 0.409 0.303 0.322 

Abs.: Absent; Pres.: Present. 
 

Spacing was present in 26.4% of boys and 16.7% girls; a significant difference was found between the 

two (p=0.002) (Table 3). Sleep bruxism was observed more among male subjects than females with a 

statistically significant difference (p<0.001) (Table 4).  

 

Table 3. Gender-wise distribution of malocclusion traits among study subjects. 
 Crowding Spacing Open Bite Crossbite Deep Bite 

Gender Absent Present Absent Present Absent Present Absent Present Absent Present 
 % % % % % % % % % % 

Boys 73.8 26.2 73.6 26.4 87.1 12.9 86.4 13.6 89.8 10.2 
Girls 83.7 16.3 83.3 16.7 82.3 17.7 86.7 13.3 92.3 7.7 
p-value# 0.002* 0.002* 0.075 1.00 0.249 

#Fisher exact test; *Highly significant (p<0.01). 
 

 

Table 4. Gender-wise distribution of oral habits among study subjects. 
 

Gender 
Thumb 
Sucking 

Tongue 
Thrusting 

Mouth 
Breathing 

Sleep Bruxism Lip Biting Nail Biting 

Abs. Pres. Abs. Pres. Abs. Pres. Abs. Pres. Abs. Pres. Abs. Pres. 
 % % % % % % % % % % % % 
Boys 84.3 15.7 79.5 20.5 90.4 9.6 92.6 7.4 90.4 9.6 77.3 22.7 
Girls 80.4 19.6 80.4 19.6 85.0 15.0 94.2 5.8 89.6 10.4 74.2 25.8 

p-value# 0.426 0.783 0.142 <0.001* 0.756 0.063 
#Fisher exact test; *Highly significant (p<0.01). 
 

Regression Analysis shows that crowding is significantly related to nail-biting (p<0.01). The Odd’s 

ratio for thumb sucking is 1.184, which indicates that children with the habit of thumb sucking are 1.184 times 

at more risk of developing crowding compared to those with no habit of thumb-sucking. Those subjects having 

tongue thrusting are 1.264 times at more risk of having crowded teeth than those with no tongue thrusting. 
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The risk of having crowding is 1.111 times more in those subjects with the mouth-breathing habit. The Odd’s 

ratio for lip biting and nail-biting was found to be 0.870 and 1.801, respectively, as far as crowding is 

concerned (Tables 5 and 6). 

 

Table 5. Regression analysis of different oral habits for crowding (as constant). 
Variables in the Equation 

 Oral Habits B S.E. Wald df p-value Exp(B) 95.0% C.I. for EXP(B) 
  Lower Upper 

St
ep

 1
a  

Thumb Sucking 0.169 0.240 0.498 1 0.480 1.184 0.740 1.895 
Tongue thrusting 0.235 0.221 1.124 1 0.289 1.264 0.820 1.951 
Mouth breathing 0.105 0.273 0.148 1 0.700 1.111 0.651 1.897 
Sleep Bruxism 0.560 0.340 2.701 1 0.100 1.750 0.898 3.410 
Lip biting -0.139 0.256 0.295 1 0.587 0.870 0.527 1.437 
Nail biting 0.588 0.203 8.420 1 0.004* 1.801 1.210 2.679 
Constant -1.508 0.151 100.202 1 0.000* 0.221   

aVariables entered on step 1: Thumb Suck, Tongue Thrust, Mouth Breath, Sleep Bruxism, Lip Biting, Nail Biting; *Significant (p<0.05). 
 

 

Table 6. Distribution types of deleterious oral habits and associated with malocclusion. 
Types of Oral Habits Crowding Spacing Open bite Crossbite Deep Bite 
 N (%) N (%) N (%) N (%) N (%) 

Thumb Sucking 0 (0.0) 6 (8.0) 21 (30.0) 15 (21.0) 0 (0.0) 
Tongue Thrusting 7 (8.0) 12 (13.0) 26 (29.0) 15 (16.0) 3 (4.0) 
Mouth Breathing 4 (8.0) 15 (30.0) 18 (37.0) 8 (17.0) 0 (0.0) 
Sleep Bruxism 4 (36.0) 1 (9.0) 0 (0.0) 1 (11.0) 3 (27.0) 
Lip Biting 13 (18.0) 10 (14.0) 2 (3.0) 2 (3.0) 0 (0.0) 
Nail Biting 35 (38.0) 17 (19.0) 11 (12.0) 23 (25.0) 10 (11.0) 

 

Discussion 

Oral habits such as mouth breathing, abnormal swallowing, thumb sucking, lip sucking and nail-biting 

can have a direct influence on the quality of life and can affect the stomatognathic system of the body. The 

present study determined the prevalence of deleterious oral habits and the relationship of oral habits with 

associated malocclusion in a school-going population of 7 to 13 years old children in Aseer, Saudi Arabia. 

Malocclusion is established close to its full expression in an individual with the eruption of all permanent teeth, 

thereby young adolescents at the late mixed dentition and early permanent dentition stage provide a much 

clear prevalence of malocclusion and its associated oral habit. Previous researchers studied the associations 

between malocclusions and deleterious oral habits in preschool children in Brazil and found a high prevalence 

of malocclusions in a pediatric population under the age of 5 and a positive association with deleterious oral 

habits [11]. 

This study showed that significant relationships existed between deleterious oral habits and 

malocclusions. In this study, the highest prevalence of deleterious oral habit was for nail biting, which was 

24.2% of the subjects and the lowest prevalence was for sleep bruxism, which was common in only 6.6% of the 

subjects. The severity of malocclusion associated with nail biting depends on intensity, duration, and frequency 

of habit. This is consistent with the findings of the National Oral Health Survey, which reported the highest 

prevalence of “habit of biting nails, lips or objects like pencil” among all habits at both 12 (32%) and 15-years 

age (21%) in the two regions of Himachal Pradesh [12]. Previous authors have also reported a high prevalence 

of pencil biting (9.8%) and nail biting (12.7%), they found a comparatively low prevalence of tongue thrust 

among Mangalore children in the age range of 3-16 years [13]. In a study based in Tehran, nail biting was the 
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most frequent habit with a prevalence of 12.5% [14]. Consequently, a study conducted in Saudi Arabia 

reported the prevalence of sleep bruxism was 37.6% with the most common oral habit [15]. Nail biting is often 

associated with anxiety or stress, and the trend of higher prevalence of nail biting practices as age increases 

could be linked to the challenges children face stressful conditions. Further research into possible causes for 

this common practice in this population is required. 

In the present study, sleep bruxism showed a statistically significant sex difference with higher 

prevalence in boys (p<0.001). This finding is similar to that previously reported by other researchers, who 

found that the prevalence rate of sleep bruxism was higher in boys than in girls [13,16]. However, a study in 

Lebanon showed that the prevalence of sleep bruxism in both genders were equal [17]. On the other hand, 

thumb-sucking was more prevalent in girls than boys, and the difference was statistically not significant 

(p<0.001). It has been established that internal worries and lack of deep affections might increase the risk of 

development of abnormal oral habits [18]. Therefore, maternal deprivation, commonly seen in families with a 

large number of children, could explain the significant increase of sleep bruxism and thumb-sucking in children 

who had a higher mean number of siblings. Also, this was consistent with the increase of abnormal oral habits 

in children suffering from abnormal psychic stress, such as those whose parents were war prisoners [19]. 

A positive association exists between deleterious oral habits and malocclusions; however, crowding 

and spacing seen a statistically significant relationship between males and females school children. The habit of 

mouth breathing was seen among 12.3% of the study population, and the results were significantly higher 

when compared to the findings of the study done among 6 to 12-year-old children who found the habit in only 

4.3% of their population [20]. Our findings agree with the observations described by other authors, that 

tongue thrusting is more common in boys, although in our study it was found to be’ more common with 

females (26.2%) as compared’ to males (23.2%) [13]. The findings of the present study contrast the 

observations reported in the literature,’that mouth breathing was more common ’in males (7.8%) than females 

(5.3%) [21]. 

Anterior open bite associated tongue thrust when the tongue is thrust between upper and lower teeth 

each time the patient swallows producing open bite some time the patient allows the tongue to rest in open bite 

space preventing the bite from closing [22]. The anterior open bite mostly saw in children with tongue thrust 

because the primary factor in developing the open bite is the tongue thrust. Tongue thrusting is an abnormal 

tongue position with deviation from the normal swallowing pattern, and mouth breathing may be associated 

with the anterior open bite, abnormal speech and anterior protrusion of the maxillary incisors [23]. It appears 

that several factors account for the persistence of infantile swallowing patterns and that tongue thrust plays an 

important role in the aetiology of open bite as well as in the relapse of treated open bite patients [24]. The 

both tongue-thrust swallow and teeth apart swallow favor development of disto-occlusion, extreme maxillary 

overjet, and open bite [25]. Previous authors reported a statistically significant relationship between thumb 

sucking and Class II malocclusion, open bite, and extreme overjet [26]. 

Posterior crossbite is more seen in patients with thumb sucking and tongue thrust this agree with 

previous finds [27]. In the present study, the result shows occurrence of bad oral habit higher in female than 

male and this result agreed with previous findings [28]. Nonnutritive sucking habits are associated with an 

atypical swallowing pattern, and with tongue thrusting, which may be related to the development of 

malocclusions such as posterior crossbite [29]. A study conducted to know about the extent to which 

nonnutritive sucking habits contribute to malocclusion in the mixed dentition showed that anterior open bite 

and posterior crossbite were associated with habits of 36 months or more [27]. The presence of crossbite in 
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this study was low compared to other study findings [30], that reported a 29.05% crossbite prevalence. 

Knowing the etiology of malocclusion is essential to the success of orthodontic treatment because a 

prerequisite for correction is the elimination of causes. Considering the increased interest in diagnosis and 

treatment of malocclusions, it is crucial to deepen knowledge by studies that examine the prevalence of 

malocclusion and the cause-effect relationship between sucking habits and malocclusion [31]. 

An early interception of crossbites should be aimed at to prevent asymmetric growth abnormalities of 

the mandible and maxilla [32]. This study was limited by being conducted in only one city in Saudi Arabia. A 

bigger sample, including school children’ from all over the country, is recommended’ to better determine the 

prevalence of parafunctional oral habits and its associated malocclusion trait. 

The limitation of this study was that there might have been a margin of error and a possible recall bias 

from the children regarding there oral habits. Another limitation is that female teenager's age 12 to 13-year-

old may have hormonal changes that have not been recorded, which will affect our results and this described as 

one of the limitations of this study.  Further studies in a similar age group in different regions of Saudi Arabia 

should be advocated because the assessment of 7-to 8-year-old children will help in formulating guidelines for 

the general population. 

 

Conclusion 

There was a high prevalence of malocclusion associated’ with harmful oral habits in children. Mouth 

breathing, tongue thrusting, and thumb sucking have a significant impact on malocclusion, resulting in a 

higher frequency of crowding in anterior teeth, open bite, and spacing. This highlighted the need to implement 

programs of oral care and health education for preventive orthodontic treatment at an early age. Data provided 

baseline information for planning preventive strategies to reduce the deleterious oral habits among children. 
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