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Abstract
Objective: To determine the prevalence of abnormal oral habits and its
relation to malocclusion among the dental patients of the lower north part
of Thailand.
Materials and methods: A cross sectional study was constructed in 400
dental patients (169 males, 231 females, ages 4 years and over, mean age
31 years who attended at dental hospital, Naresuan university. Information
about abnormal oral habits was obtained with questionnaire interviews
and clinical examination. Malocclusion were also examined by one trained
dentist.
Results: Seventy seven percent of all patients presented at least one
abnormal oral habit. The most prevalent habit were tongue-thrust swallowing
(62.3%) followed by lip-sucking/biting (25.5%), mouth-breathing (16.9%),
nail-biting (15.0%), digit-sucking (10.3%), other-object biting (6.5%), otherobject sucking (3.5%) and pacifier-sucking (2.5%). The younger groups
showed significant higher percentage of many habits (digit-sucking, lipsucking/biting and nail-biting) than the older groups (p<0.05). Logistic
regression showed tongue-thrust swallowing associated with anterior open
bite with Odd ratio (OR = 11.3), anterior crossbite (OR = 4.3), mesioclusion
(OR = 3.7) and protrusion of maxillary incisors (OR = 2.9) compared with
the absence of this habit.
Conclusion: The high prevalence of abnormal oral habits was found in dental
patients of the lower northern part of Thailand. Tongue-thrust swallowing
was the most prevalent habit which associated with various types of
malocclusion. Dentist should concern for management of abnormal oral
habits which could affect success and failure of the treatment.
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Introduction

Abnormal oral habits could alter a normal
growth of oro-facial structures and also related
to malocclusion which caused by various
reasons such as unusual repetitive behaviors
in an oral cavity1-3. They could be classified
as digit-sucking, tongue-thrust swallowing,
lip-sucking and lip-biting, nail-biting and mouthbreathing1, 4. These habits could alter normal
growth of oro-facial structures1, 2, and related
to malocclusion1. For example, digit-sucking
which caused anterior open bite1 due to forcing
maxillary incisors to tip labially and mandibular
incisors to tip lingually, and increased overjet5,
tongue-thrust swallowing which affected open
bite, increased overjet 6 and increased the
degree of proclination/protrusion of maxillary
incisors7 and lip-sucking and lip-biting which
affected lower lip to located under maxillary
incisors as a result of protrusion of maxaillary
incisors, open bite and lingual collapsed of
mandibular incisors1. The presence of only one
abnormal oral habit may induce others2. They
were also important factors affecting success
in orthodontic treatment. In addition, they play
an important role in retention and relapse
during post-treatment period8-12 such as tonguethrust swallowing which was consider as a
contributing factor of relapse after orthodontic
treatment by many investigators9-11.
The previous studies reported an
association between the abnormal oral habits and
malocclusion13-15 which was mostly concerned in
the field of orthodontics and pediatric dentistry. In
clinical view, if the patients’ abnormal oral habits
were not examined and evaluated accurately,
their dental treatment especially orthodontic
treatment could increase more complexity
or lead to failure in treatment. Many studies
reported the high percentage of prevalence of
abnormal oral habits in different regions4, 13-17,
therefore dentists should pay more attention to
evaluate them.
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Although there are many studies about the
prevalence of abnormal oral habits in various
populations, they are still controversial according
to differences in races, region and abnormal oral
habit classifications4, 13-17. In Thailand, the only
one prevalence study of abnormal oral habits
was carried out in the population in the central
part of Thailand 4. However, the data were
obtained by using patients’ chart record that
might lack of a clear examination procedure. In
the population of lower northern part of Thailand,
the study about the prevalence of abnormal oral
habits has not been available yet. If there is
a study of prevalence of abnormal oral habits
in this population, it would remind dentists to
increase awareness to the existence of these
habits in treatment planning of patients in this
region. In addition, the relationship between
certain abnormal oral habits and malocclusion
has been still debated especially the tonguethrust swallowing whether it associates to
malocclusion6, 18-21 or not22, 23. Therefore this study
aims to determine the prevalence of abnormal
oral habits and its relation to malocclusion in
the population of the lower northern part of
Thailand.

Samples and methods

The study was approved by Naresuan
university ethical committee, Phitsanulok,
Thailand (IRB No. 405/58). A total of 400
randomized-by-using-non-probability-sampling
patients who attended for dental treatment at
the dental hospital, Naresuan University from
November 2015 to April 2016 were constructed
in this study. The inclusion criteria included
the dentulous patients who reside in the
lower northern part of Thailand (Kamphaeng
Phet, Nakhon Sawan, Phetchabun, Phichit,
Phitsanulok, Sukhothai, Tak, Uthai Thani and
Uttaradit) with ages 4 years and over, no of
history of orthodontic treatment, oro-facial
trauma or surgery, mental retardation, active
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respiratory infection and active seasonal allergy.
The informed consents were obtained from all
patients or, parents/caretakers in the case of
patients under 12 years.
All data were obtained from history taking
by using questionnaire for a structural interview
and a clinical examination. A questionnaire was
developed by constructing the set of question
and questionnaire formats about the presence
or history of abnormal oral habits included 1)
digit-sucking habit, 2) pacifier-sucking habit, 3)
tongue-thrust swallowing habit, 4) lip-sucking
and lip-biting habit, 5) nail-biting habit 6) mouthbreathing habit, 7) other-object sucking habit
and 8) other-object biting habit. A developed
questionnaire was reviewed by the group of
experts including orthodontist, pediatric dentist
and expert in occlusion.
All abnormal oral habits were clinical
examined except pacifier-sucking habit which
is a rare method to investigate. The patients
were diagnosed as the digit-biters when their
digits expressed calluses and/or blisters 24.
Diagnosis of tongue-thrust swallowing habit
was investigated by modifying the method
suggested by Weiss and Van Houten25. The
patients were set in upright position and asked
to swallow the saliva (Figure 1A) followed by a
10 ml of water (Figure 1B). While swallowing,
the examiner depressed the patients’ lower
lips with the examiner’s thumbs (Figure 1C).
The patients were diagnosed as tongue-thrust
swallowers when they presented at least one

of the following characteristics.
1. Their tongues thrust against maxillary
central incisors or between maxillary and
mandibular incisors.
2. They swallowed without contact
between maxillary and mandibular incisors.
3. They swallowed with hyperfunction of
the lower lip.
This method was done in triplicate. If the
patient presented at least one of the above
characteristics for twice or over, they would be
diagnosed as tongue-thrust swallowers.
By inspection of patients’ lips, lipsuckers or lip-biters may present the following
characteristics; inflammation of lips, dryness
of lips, lip crack and hypertrophy of vermillion
border 26. Various factors could cause the
occurrence of dried or cracked lip. Therefore,
the patient were diagnosed as lip-suckers when
they presented at least three of mentioned
characteristics.
Nail-biters were diagnosed when the
patients’ fingernails showed a sever manner19.
Mouth-breathing habit was investigated
by modifying the Rashmdeep’s method which
is a method to confirm nasal breathing27. The
examiner wear the cut glove, which it’s cutting
area covers two nostrils of the patient, on his
hand. After that the examiner placed his left hand
over patient’s lips with the cut area of thumb is
below the nostrils of the patient then observe
the expired air from the patient (Figure 2). The
patients were diagnosed as mouth-breathers

Figure 1 Modified method of Weiss and Van Houten method for identifying tongue-thrust
swallowing
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if the examiner could not feel an expired air
from the patients. According to Gay et al. who
studied a capacity in breath holding duration28,
the duration which examiner could place his left
hand over patients’ lips was 25 seconds for
the heavy smokers, the patients with history
of obstructive pulmonary disease (COPD) or
patients with history of congestive heart failure
(CHF). Other patients were placed over the lips
for 45 seconds. This method was also done in
triplicate. When the examiner could not feel an
expired air from the patients along the period of
time twice or over, the patients were diagnosed
as mouth-breathers. It is cautioned that there
is a risk during the process of this method
as the mouth-breathers may breathe difficultly.
For the safety of patients, they were asked to
raise left hand when they felt uncomfortable or
unable to breathe during the process before the
examination was performed. If the patients raise
their hands, the examination would be stopped
immediately.
Clinically examination of various types of
malocclusion included Class II molar relationship
(distoclusion), Class III molar relationship
(mesioclusion), protrusion of maxillary incisors,
large overjet, anterior open bite, posterior open
bite, anterior crossbite and posterior crossbite.
Class II and Class III molar relationships
were defined by using Angle’s classification29.
The maxillary incisors protruded when this
two condition were met: 1) the upper lip were
prominent and everted and 2) the upper lip were
separated more than 3 to 4 mm at the rest

position30. When horizontal overlap of maxillary
and mandibular incisors was greater than 3
mm, large overjet was diagnosed30. Failure of
maxillary and mandibular incisors to overlap
was diagnosed as anterior open bite30 whereas
failure of posterior teeth to occlude (unilateral
or bilateral) was diagnosed as posterior open
bite30. Anterior crossbite was diagnosed when
mandibular incisors were located in front of
maxillary incisors30. When maxillary posterior
teeth were located at the buccal or lingual
position compared with mandibular posterior
teeth, posterior crossbite were diagnosed31.
Both history taking and clinical examination
were assessed by one trained dentist. The
patients were diagnosed with abnormal oral
habits when they presented the abnormal oral
habits from either questionnaire or clinical
examination.
Obtained data was analyzed by computer
program; SPSS (Version 17.0, Copyright) 19932007, SPSS Inc., Chicago, United States of
America. The presences of abnormal oral habit
were reported with the descriptive statistics.
One-Way ANOVA was used for identifying
the difference of abnormal oral habits between
ages and sexes. Logistic regression was
used for identifying relationship and quantifying
how strongly the presence or absence of
each abnormal oral habit is associated with
the presence or absence of malocclusion.
This was performed by using the number of
patients presenting malocclusion without habit
as reference compared with the number of
patients presenting malocclusion with habit,
then the calculated data was shown in term of
Odd ratio (OR). All statistics were conducted by
using 95% confident interval. (P-value < 0.05)

Results

Out of 400 patients included in this study,
Figure 2 Modified method of Rashmdeep’ method for 169 (42.3%) were males and 231 (57.7%) were
identifying mouth breathing
females. Mean age of the samples was 31
116
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years. Ages of the patients were classified
into 5 groups with the modified method of
Havighurst’s developmental task theory32. The
distribution of patients according to age and sex
was shown in Table 1.
Three hundred and eleven patients
presented at least one abnormal oral habit
(77.7%). However, one person could present
only one until six habits (Table 2). Examples
of some habits’ characteristics were shown in
the Figure 3; tongue-thrust between maxillary
and mandibular incisors in a tongue-thrusters
(Figure 3A), dried, cracked and inflamed lips in
a lip-biter (Figure 3B), sever manner in a nailbiter (Figure 3C), Adenoid facies in a mouthbreather (Figure 3D)
The most prevalent habit was tonguethrust swallowing or about 62.3%. The second
was lip-sucking and lip-biting which is 25.5%.
Mouth-breathing and nail-biting were around
15.0% in each group followed by 10.3% of
patients having digit-sucking. The prevalence
of other-object biting, other-object sucking and
pacifier-sucking was found 6.5%, 3.5% and
2.5% respectively (Table 3). The objects were

suck or bite included towels, clothes, pens,
pencils, and amulets.
The relationship between sexes and
abnormal oral habits was not statistically
significance. However we found the statistical
significance between age and abnormal oral
habit (Table 3 and 4). Digit-sucking, lip-sucking
and lip-biting, and nail-biting habits showed a
significantly higher prevalence in the younger
groups (4-29 years of age) compared with
the older groups (over 30 years of age). The
most prevalent group of digit-sucking was the
adolescence (16.3%) and this habit was not
found in the elderly person. The most prevalent
group of lip-sucking and lip-biting was the early
adulthood (41.3%) then this habit was reduced
overtime when the patients’ ages increased.
The most prevalent group of nail-biting was
the childhood (27.5%) and also this habit was
reduced to 3.8% in each group (middle adulthood
and elderly person groups). However, pacifiersucking was the last prevalent habit in the
patients of this study. The most prevalent group
of this habit was the adolescence group (8.8%)
but no habit in the early adulthood and elderly

Figure 3 Characteristics of some habits found in this study
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person. The tongue-thrust swallowing was the
most prevalent habit compared to the other
habits which were more than a half (52.5% to
70.0%) in every group of patients. The childhood
group was the most prevalent of tongue-thrust
swallowing (70%) compared with the other age
groups and also was statistically significant to
middle adulthood group.
No patient in elderly person group
presented in the other-object sucking that was
a statistically significant lower than the early
adulthood group (6.3%). Other-object biting was
mostly found in early adulthood group (15.0%)
which was statistically significant higher than
the other groups except the adolescence group.
Anterior open bite was the most prevalent
malocclusion (25.7%) followed by protrusion
of maxillary incisors (21.5%), large overjet
(20.5%) and Class III molar relationship (19.2%).
In addition, class II molar relationship, anterior
crossbite, posterior crossbite and posterior open
bite were found 16.0%, 11.0%, 2.7% and 1.6% of
patients, respectively (Table 5).
Logistic regression showed that tonguethrust swallowing was the most effective habit
which associated with malocclusion. Strong
association, the presence of this habit associated
to anterior open bite (p-value = 0.000) about 11
times (OR=11.3) compared with absence of this
habit. This habit also associated with protrusion
of maxillary incisors, anterior crossbite and
Class III molar relationship with 2.9, 4.3, 3.7
times respectively compared with absence of
this habit. Moreover, other-object sucking was
associated with posterior crossbite with 25
times compared with absence of this habit.

Discussion

There are many studies that reported the
prevalence of abnormal oral habits in various
populations which was 25.9% (15) or reach
up to 96.6% 13 of patients (Table 7). This
wide range may be due to differences in race,
118

geographic factor (region) and also various
inclusion criteria of samples and classification
of abnormal oral habits. Almost studies were
constructed in young patients ranged from 2 to
15 years of age4, 13-17. The only one study about
the prevalence of abnormal oral habits was
carried out in the people ages 5 to 7 years of
the central part of Thailand4. This study was
constructed in patients of all ages of the lower
northern part of Thailand, which showed that
the high prevalence of certain habits was also
found in all age groups.
The abnormal oral habits in this study
was classified as digit-sucking, pacifier-sucking,
tongue-thrust swallowing, lip-sucking and lipbiting, nail-biting, mouth-breathing, other-object
sucking and other-object biting. This was
modified from Moyer’s classification1 and the
study of Kaewsutha et al. which carried out in
Thailand4. This classification was also similar
to many studies included the study of Oropeza
et al. carried out in Portugal13, the studies of
Pruthi et al.15 and Shetty el al.17 which both of
them were carried out in different regions of
India.
This study showed that the abnormal oral
habits were commonly found in the dental patients
of lower northern part of Thailand. Almost
seventy eight percent of patients presented at
least one abnormal oral habit. This result was
higher than the other similar studies which
reported 39.7%4, 33.8%13, 25.9%15 and 33.2%17
of patients presented at least one abnormal oral
habit. This may be caused of racial difference
and/or inclusion criteria of sample such as
age of the patients. In addition, it may be each
region presented a unique pattern.
This study found that the prevalence of
digit-sucking in childhood group was higher
than the study carried out in central part of
Thailand4, India17 and Portugal14 but lower than
the studies of Nigeria16 and Mexico13. This
result corresponded to previous knowledge that
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digit-sucking which is a non-nutritive sucking
usually presents during the early period of life
or about 3-4 years of age1 and significantly
decreased when the child is 4 years old33.
However, our result showed that this habit was
more prevalence in the adolescence and early
adulthood groups than the childhood group.
The reason might be caused the patients on
both groups gave the history of digit-sucking
when they were in the childhood period. The
prevalence of the other non-nutritive sucking
were investigated in this study was also the
same pattern, most of patients in adolescence
and middle adulthood groups might gave the
history of pacifier-sucking in childhood period.
We found that tongue-thrust swallowing
was the most prevalent of abnormal oral habit in
the people of the lower northern part of Thailand.
All age groups presented this habit more than
a 50% of patients. The highest percentage of
this habit was found in childhood group with
70.0% of patients. Previous studies also found
that there were more than a half of childhoods
presented this habit13, 17. Our result showed
that the prevalence of this habit decreased
when the age increased. However, the elderly
group who was more likely lost their anterior
teeth might cause the tongue-thrust swallowing
occurred. This may be a compensation of
swallowing by protruding the tongue to seal the
space from the missing anterior teeth2. Many
patients in this study were not usually aware
of the tongue thrusting. Most of them were
diagnosed as tongue-thrusters with clinical
examination. This study agreed with the study
of Shetty et al. which their diagnosis method of
tongue-thrust swallowing was based on clinical
examination17.
Lip-sucking and lip-biting was found
25.5% of patients in this study. The childhood
group presented this habit 36.3%. This result
was the highest prevalence compared with many
studies4, 13, 14, 16, 17. Previous studies were carried

out in Childhood and adolescence people, our
result showed that the early adulthood group
was the most prevalent group presenting this
habit with 31.3% of patients.
Fifteen percent of the patients in this
study presented the nail-biting habit. According
to the highest prevalence was found in the
childhood group. Our result was not corresponded
to the previous study which reported that
the occurrence of this habit increased in
adolescence34. By 21.3% of the nail-biting habit
patients in adolescence group, our result was
lower than the study in Mexico13 but it was a
significant higher than the studies in India17 and
central part of Thailand4.
The prevalence of mouth-breathing in this
study was 15.3%. The childhood group was the
most prevalent group which presented this habit
with 21.3% of patients. This result was lower
than many studies13, 17, which included the study
carried out in Thailand4.
Other-object sucking was found only
3.5% of patients. The early adulthood was
the most prevalent group which presented this
habit. This group was statistically significant
higher than the elderly person group who did
not exhibit this non-nutritive sucking habit.
Other-object biting was also mostly found in
the early adulthood group with 12% of patients
that was statistically significant higher than all
other groups. The reason might be the patients
shifted from digit-sucking or pacifier-sucking to
other non-nutritive sucking/biting. These two
habits were not appeared in previous studies
conducted in childhood people, therefore no data
to compare. This study showed adolescence
group presented this habit 6.5% which was
lower than the study in India15.
Our study found that the prevalence of
Class II molar relationship was 16.0% which
was statistically significant higher than the
study in India35 but lower than the study in
Pakistan36. The prevalence of Class III molar
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relationship was shown in a high percentage
with 19.2% of patients which was approximate
to a systematic review of prevalence of Class
III malocclusion that reported the population
of Southeast Asian countries presented the
high prevalence of Class III malocclusion about
16.0%37. Anterior open bite which was the most
prevalent malocclusion in this study was found
25.7% of patients. This result corresponded
with the highest percentage of tongue-thrust
swallowing which had strong association with
anterior open bite. Moreover, the prevalence of
anterior open bite in this study was higher than
many studies38-40.
The relationship between abnormal oral
habits and malocclusion were report in many
studies such as class II molar relationship
or distoclusion41, 42, labial tipping or protrusion
of maxillary incisors1, 43, large overjet6, 18-20, 44,
anterior open bite1, 2, 45-47, posterior crossbite5,
47-49
, spacing of maxillary incisors20 and lingual
collapse of mandibular incisors1. Our study found
the tongue-thrust swallowing associated with
various types of malocclusion included anterior
open bite (OR = 11.3), protrusion of maxillary
incisors (OR = 2.9), anterior crossbite (OR =4.3)
and Class III molar relationship or mesioclusion
(OR = 3.7) compared with the absence of this
habit. Similar results were reported in the
study of Hanson and Adrianopoulos who also
found anterior open bite6, 19-21 and the study of
Alexander and Sudha who found protrusion
of maxillary incisors7. Whereas association
between tongue-thrust swallowing with anterior
crossbite and Class III molar relationship has
never been reported. This might be the effect of
prevalence of Class III malocclusion which was
found in the high percentage in southeast Asian
countries37. Moreover, we found other-object
sucking associated with posterior crossbite (OR
= 25.7) which also has never been reported.
The reason might be that the other-object
sucking was a type of non-nutritive sucking like
120

pacifier-sucking which a previous study reported
it associated with posterior crossbite47.
Other types of malocclusion associated
with tongue-thrust swallowing which were not
found in this study included large overjet18-20,
Class II molar relationship19, 20 and posterior
crossbite19. Most of tongue-thrusters in this
study were found their tongues protruded
against both maxillary and mandibular incisors,
therefore the overjet were not increased. In
addition, the frequency and duration of the
abnormal oral habits which do have a role
to play in developing malocclusion5, 47, 48, 50, 51;
limitation of this study was the cross-sectional
design. Further studies should evaluate the
effect of duration and frequency of abnormal oral
habits on the presence of malocclusion.
In conclusion, dental patients of the lower
northern part of Thailand presented the high
prevalence of abnormal oral habits. Tongue-thrust
swallowing was the most prevalent habit which
associated with various types malocclusion.
Therefore, in dental visit, dentists should pay
more attention to evaluate and manage the
abnormal oral habits which could affect the
success or failure of orthodontic treatment.
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