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ABSTRACT

Background. A habit is any activity done regularly and unconsciously, which is acquired by experience. Non-nutritive buccal habits are 
important because they can interfere with the development of dental occlusion. The aim of this study was to evaluate the prevalence of 
non-eating buccal habits in a group of preschool children.
methods. An epidemiological, cross-sectional and descriptive study to evaluate the clinical signs of non-nutritive buccal habits was perfor-
med by one previously calibrated examiner (intra-examiner kappa = 0.95). A questionnaire was completed for 211 preschool children from 
the information obtained in two stages: 1) parents of the children completed a questionnaire, and 2) the clinical evaluation of the children 
was registered by the examiner.
Results. Of the studied population, 68.2% showed at least one non-nutritive buccal habit. Onychophagia was the habit with the highest 
prevalence. The relationship between age and prevalence of non-nutritive buccal habits was statistically significant, whereas gender was 
not statistically significant.
Conclusions. There was a high prevalence of non-nutritive buccal habits not associated with the age of the child.
Key words: preschool children, prevalence, dental occlusion, non-nutritive buccal habits.
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INTRODuCTION

A habit is any act acquired through experience and 
regularly and automatically performed. Habits may be 
considered behavior obtained for which the subject has 
little voluntary control over. Oral habits have been clas-
sified as physiological such as nasal breathing, chewing, 
phono-articulation and swallowing, or even non-nutritive 
habits such as thumb or lip sucking, breathing through 
the mouth and protraction of the tongue, among others. 

Children, in particular, practice these anomalous habits 
as a way to attract attention possibly because they find 
themselves exposed to a violent family environment, 
lack of parental attention, lack of emotional maturity, or 
even the constant changes in the family. The importance 
of these habits for radical odontology is that all these oral 
non-nutritive habits change the position of the teeth and 
the relation that protects each tooth because these habits 
interfere with normal growth and function of the orofacial 
musculature.1-4

These habits do not have a defined behavior. Their 
prevalence is so variable that they have been reported 
with rates from 0.29 in India up to 0.76 in Cuba.1-9 In 
terms of their age, this type of behavior is manifested at 
an early stage. Some of these habits such as finger sucking 
and tongue habits were significantly associated with this 
variable. With regard to gender, these habits have been 
more prevalent in females,3-4 but this prevalence was not 
confirmed in all studies.2-9

In relation to its frequency, the habit of finger sucking 
is present in >50% of young children. It is so common in 
childhood that it is considered normal until the age of 18 
months.10 The prevalence is also highly variable because 
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there have been reports with prevalence rates from 0.07 in 
India up to 0.72 in Sweden. This is generally more common 
in females. The relevance is that it has been associated 
frequently with the presence of anterior open bite.1-3,5,7,11-13 
As for lip sucking, it has been shown to occur in patients 
with incisor malocclusions, although it may also appear 
as a variant or substitution for thumb sucking.10 However, 
its prevalence is much lower.1-3

Other oral non-nutritive habits such as cheilophagia, 
protraction of the tongue, biting objects, nail biting and 
bruxism are not as common as those described above; 
however, they must be taken into account in relation to 
their behavior and distribution for their possible impact on 
the development of occlusion so as not to underestimate 
its presence and the negative effects.14-41

For relevance of the development of dental occlusion, 
this current study was undertaken to measure the preva-
lence of these habits in preschool children and the possible 
association with age and gender.

SuBjECTS AND mETHODS 

We conducted a descriptive, observational, cross-sectional 
and prospective study. We were able to clinically assess 
211 preschoolers between 3 and 5 years old, both male 
and female students from Jardín de Niños Felipe Carrillo 
Puerto located in the Nezahualcoyotl Municipality, State 
of Mexico. Authorization was requested from school 
authorities to carry out the project and parents were as-
ked for their informed consent to allow their children to 
be included in the study, thus covering the ethical/legal 
aspects of the research.

Dependent variables were finger sucking (act of taking 
the finger to the mouth and administering vigorous pres-
sure against the teeth and palate), breathing through the 
mouth (act of breathing through the mouth offsetting any 
difficulty in doing so nasally), nail biting (compulsive 
habit of nail biting), tongue protraction (tongue biting), 
cheilophagia (lip biting), biting objects (habit of chewing 
any object), lip sucking (the habit of sucking the lips) and 
the use of nipples and pacifiers (habit of sucking nipples 
and pacifiers with frequency and for prolonged periods).

For the oral examination we used chairs, a table, flat 
dental #5 mirrors with no increased magnification, and 
examination was conducted during the day with the use 
of daylight. Data were recorded in an epidemiological file 

card previously validated through a pilot test. Similarly, we 
used care related with asepsis and antisepsis, for which we 
used white gowns, facemasks, glutaraldehyde and dispo-
sable gloves. Detection of the different oral non-nutritive 
habits in preschoolers was conducted in two stages. During 
the first stage, a questionnaire was given to the parent, and 
in the second stage there was a clinical assessment of the 
child. A non-nutritive habit was considered to be present 
when the parents’ information and the clinical diagnosis 
coincided positively.

During the clinical assessment the following criteria 
were taken into account:

•  The external oral examination, which included the 
exploration of the following:
1.  The fingers, to check for cleanliness or the presence 

of calluses.
2.  The lips, to observe the following: 
 if the upper lip covered two thirds of the upper 

teeth 
 if the lip closure was performed smoothly without 

forcing the lower lip 
 if the lower lip was unchanged in relation to the 

upper lip absence or presence of skin irritation near 
the lower lip.

3. The nose, in which there were two conditions 
observed: 

 the shape of the nostrils (round or flat) 
 if breathing remained normal when manually 

closing the lips
4.  The nails and cuticles of the fingers, to check for 

any wear or bite marks as well as any possible 
inflammation or infection.

5.  Oral muscles, the orbicularis and chin tuft; their 
size was recorded through palpation to determine 
their attachments as well as their tone and presence 
of pain.

• The internal oral examination included examination 
of:
1.  The tongue at rest: 
 whether it was central or laterally interposed bet-

ween the arches 
 if it showed the presence of markings or scarring
2.  The palate to observe its shape.
3.  The upper incisor teeth: 
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 if they present wear or fractures diastemas 
 if they were protruding and for the lower incisor 

teeth if they were found to be lingualized or if they 
present with any wear or fractures

For processing and statistical analysis, data were 
classified, coded and tabulated based on the variables of 
interest in an Excel format. To evaluate the prevalence 
of oral habits by age and gender, their proportions were 
calculated. To evaluate the possible association between 
the prevalence of oral non-nutritive habits with gender and 
age, we calculated the value of Pearson’s χ2 and Mantel 
and Haenszel’s χ2 when the data are distributed in 2 × 2 
contingency tables. To finish, we used the statistical soft-
ware SPSS v.15.0 for Windows.

RESuLTS

We examined a total of 211 preschoolers from the Jardín 
de Niños Felipe Carrillo Puerto, located in the Nezahual-
coyotl Municipality, Mexico State. Of these, 101 were 
females and 110 were males. According to their age, the 
study population was comprised of the following: 17.1% 
were children <3 years of age, 36.5% were 4 years of age 
and 46.4% were 5 years of age (Table 1).

Of the total study population, 68.2% showed the presence 
of at least one oral non-nutritive habit, compared with 31.8% 
of preschool children who presented none. According to 
their age, we noted that the categories of 4- and 5-year-olds 
had the highest percentage of cases (29.0% and 30.0%, 
respectively). The relationship between these two variables 
had a significant result (χ2 = 7.664, p = 0.02). According to 
gender, males showed a higher percentage of cases of oral 
non-nutritive habits (35.0%), in comparison, for females it 
was 33.2%. However, these differences were not statistically 
significant (χ2 = 0.101, p = 0.751) (Table 2).

The percentage of registered cases with the finger-suc-
king habit was 8.5%. In terms of its distribution according 
to age, the category with the most frequency was that of 
5-year-olds (3.8%). In relation to gender, males presented 
a higher prevalence in comparison to females (5.2% and 
3.3%, respectively). The percentage of registered cases for 
the habit of lip sucking was 8.0%. According to age, the 
group of 4-year-olds showed a higher percentage (4.3%). 
Likewise, male gender was more frequent than female 
(5.2% vs. 2.8%) (Table 3).

Table 1. Percent distribution of preschool children (according to 
age and gender) in Nezahualcóyotl City

Age*
Gender 3 4 5 Total

n % n % n % n %

Female 20 9.5 39 18.5 42 19.9 101 47.9
Male 16 7.6 38 18.0 56 26.5 110 52.1
Total 36 17.1 77 36.5 98 46.4 211 100.0

*In years completed

Table 2. Percent distribution (according to age and gender) of cases 
of children with non-nutritive oral habits in Nezahualcóyotl City

Any non-nutritive oral habit
Absent Present Total

n % n % n %

Age*
3 16 7.5 20 9.5 36 17.0
4 16 7.4 61 29.0 77 36.4
5 35 16.6 63 30.0 98 46.6

χ2  = 7.664  p = 0.02
Gender
Female 31 14.7 70 33.2 101 47.9
Male 36 17.1 74 35.0 110 52.1

χ2
MH = 0.101,  p = 0.751

Total 67 31.5 144 68.5 211 100.0

*In years completed.

The percentage of nail biting cases was 35% and the age 
category that showed a higher frequency was the 5-year-
olds (39 cases). In regard to gender, both females as well 
as males presented a similar percentage of cases (17.6% 
and 17.5%, respectively). Tongue protraction was observed 
in 6.2% of the cases: according to age, children 4 years of 
age (3.8%) presented this habit and according to gender, 
females (3.3%) showed a higher percentage (Table 4).

Prevalance of cheilophagia was 5.2%. According to 
age, the group of 5-year-olds (4.3%) presented the highest 
percentages and according to gender, females (2.8%) pre-
sented the highest percentages. As far as the habit of biting 
objects, the prevalence was 7.6%. The highest number 
of cases was observed in 5-year-old children (12 cases) 
compared to the absence of cases in 3-year-old children. 
In relation to gender, we observed that this behavior was 
seen in both females and males with a frequency of eight 
cases for each of these categories (Table 5).
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Table 3. Percent distribution (according to age and gender) of cases of finger and lip sucking in Nezahualcóyotl City (n = 211)

                  Finger sucking                    Lip sucking
Present Absent p Present Absent p

Gender Female 7 94
p = 0.425

6 95
p = 0.282Male 11 99 11 99

Age 3 years 4 32

p = 0.832

3 33

p = 0.2794 years 6 71 9 68
5 years 8 90 5 93

Table 4. Percent distribution of case (according to age and gender) of onychophagia and tongue protraction in Nezahualcóyotl City (n = 211)

                 Onychophagia              Tongue protraction

Present Absent p Present Absent p

Gender Female 37 64
p  = 0.649

7 94
p = 0.656Male 37 73 6 104

Age

3 years 35 1

p = 0.0001

1 35

p = 0.1484 years 43 34 8 69
5 years 59 39 4 94

Table 5. Percent distribution (according to age and gender) of cheilophagia and biting objects in Nezahualcóyotl City (n = 211)

                  Cheilophagia                  Biting objects 

Present Absent p Present Absent p

Gender Female 6 95
p = 0.649

8 93
p = 0.859Male 5 105 8 102

Age 3 years 0 36

p = 0.046

0 36

p = 0.0374 years 2 75 4 73
5 years 9 89 12 86

Of the preschool children, 7.6% demonstrated the habit 
of using a pacifier or a bottle. The highest percentage was 
shown by the group of 3-year-olds (3.8%), whereas the 
performance was shown to be equal for both females and 
males (3.8% in both categories). The habit of breathing 
through the mouth was present in 9.5% of the preschoolers. 
The group of 5-year-olds showed a higher percentage of 
cases (4.3%). For its part, the highest percentage of cases 
was presented by males (5.2%) compared to 4.3% shown 
by females (Table 6).

DISCuSSION 

According to what was observed in the study population, 
the prevalence of oral non-nutritive habits in preschool-age 

children was low compared with those reported by Cepero 
et al.4 and Leon et al.8 for similar populations, but at the 
same time was higher than that observed by Kharbanda et 
al.,2 Onyeaso and Sote,3 and Paredes et al.9 The observed 
variability in this behavior may be because these types of 
habits seem to be influenced by determinant factors such as 
lifestyle, quality of the family relationship, etc. Therefore, 
each subject has a different probability to develop any kind 
of non-nutritive habit. However, according to the age of the 
preschoolers, the groups of 4- and 5-year-olds presented 
a greater increased prevalence, a condition that proved to 
be significant, which shows a close relationship between 
this variable and the study event that showed that, as age 
increases, the risk of developing this type of behavior 
also increases. Regarding gender, prevalence was higher 
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in males, a behavior similar to that reported by Onyeaso 
and Sote3 but different from what was observed by Cepero 
et al.4 who reported a higher prevalence for females. We 
should keep in mind that although in this study males 
showed these types of habits more frequently, differences 
from the group of females were not significant. Therefore, 
the child’s gender is not significant in this population be-
cause the probability of developing the habits in question 
is similar for both genders. On the other hand, description 
of the behavior of the prevalence of these habits was only 
carried out according to age and gender. Nevertheless, we 
should not underestimate the involvement of other varia-
bles that influence the likelihood of their occurrence, with 
the frequency of occurrence, duration, intensity with which 
they are executed, and the manner in which these forces 
are directed. We should not consider, in the analysis of this 
approach, those habits that are generated as a result of a 
deeply rooted childhood psychological disorder5 or those 
performed as a simply security function when emotional 
pressures become difficult to bear.6

In viewing the oral non-nutritive habits evaluated in 
the study population, the habit that occurred with the most 
frequency was nail biting, a prevalence that resulted in being 
two times greater than that observed by Shetty and Munshi 
in children in India.1 Generally, the habit of finger sucking is 
the one that is reported most frequently.6,11,12 Nevertheless, 
this study found this to be an important difference. Regar-
ding gender, females showed a higher frequency than males, 
a difference that proved to not be significant. Likewise, we 
observed that with an increase in age, the habit increased 
in frequency, a behavior that was not only according to ex-
pectations but was also statistically significant. The possible 
explanation for this may be related to abandonment, which 
is transferred to nail biting. The complexity of this habit has 
been the most prevalent. It is a fact that it is a hard habit to 
stop. It can be easy to conceal because the child bites his 

nails secretly19 plus it serves to satisfy a need similar to that 
produced by the thumb sucking.20 Nervous children show 
this habit frequently probably because of social and psy-
chological maladjustment, which becomes more important 
than the mere presence of habit.21

The habit of breathing through the mouth was the 
second most common with a higher frequency to that 
reported by Shetty and Munshi1 and Kharbanda et al.2 and 
with less frequency according to Aleman et al.,14 Fracasso 
et al.18 and Agurto et al.22 According to age, it was observed 
more frequently in children 5 years of age and according 
to gender was more prevalent in males, which agrees with 
that reported by Kharbanda et al.2 Nevertheless, there were 
no significant differences between the study event with age 
and gender so that in both cases the children showed the 
same probability to develop it. The low prevalence is pre-
sented according to our expectations, taking into account 
the ages of the children surveyed because when children 
are breastfed for 1 year they receive the best stimulus for 
nasal breathing, and in the second year the respiratory 
system may be mature enough for the nasal function.23 
Beyond this age any alteration in the breathing habit can 
be caused by these three principal reasons: obstruction, 
anatomy or habit. The latter is considered abnormal be-
cause it is only brought on by habit.24

The presence of the finger sucking habit was also low, 
although it was higher compared with the studies reported 
by Shetty and Munshi1 and Kharbanda et al.2 and much 
less according to the findings of Farsi and Salama,6 Da 
Costa and Orenuga11 and Larsson.12 In terms of age, we 
observed a higher frequency of this habit in 5-year-old 
children and, according to gender, it was more prevalent 
in males. This does not coincide with Kharbanda et al. who 
found a higher prevalence in females.2 In this case there 
was also an association between variables, which is why 
there was a similar likelihood to develop in other catego-

Table 6. Percent distribution (according to age and gender) of the use of pacifier or nipple and mouth breathing in Nezahualcóyotl City 
(n = 211) 

        Use of pacifier or nipple          Mouth breathing
Present Absent p Present Absent p

Gender Female 8 93
p = 0.859

9 92
p = 0.282Male 8 102 11 99

Age 3 years 8 28

p = 0.0001

6 30

p = 0.2264 years 7 70 5 72
5 years 1 97 9 89
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ries. It is worth noting that finger sucking is considered to 
be a sensory/motor relationship resulting from stimulus-
response as part of a normal reflex. It may be possible to 
affirm, in principle, that any pleasure or satisfaction to 
the child eventually becomes a habit, based on certain 
circumstances.20 The thumb sucking habit begins during 
the first year of life and often continues until the child is 3 
or 4 years old.10 Persistence of this habit in the preschool-
age child may be due to conditions of fatigue, sleepiness 
or boredom; therefore, it becomes a way to adapt to their 
environment.25 Hence, it is considered a sign of distress and 
emotional instability in children.10 Although the prevalence 
of this habit was different than expected, in most of the 
studies reviewed it was reported as the most prevalent. 
It is noteworthy that this difference reinforces that we 
should not assume the behavior of any epidemiological 
event because it may be influenced in a different manner 
by multiple factors, manifesting itself in a different way 
among individual subjects and population groups.

The lip sucking habit also showed a low frequency and 
was more common in 4-year-old children. In this regard, 
there are no published studies with which to compare this 
prevalence because the clinical assessment of this habit 
has not been considered. However, in this study this habit 
was considered because it often occurs in dental incisor 
malocclusions, but it may also appear as a variant or subs-
titute for thumb sucking.16 Therefore, the preschool-age 
population is not able to present it, as was previously ob-
served. In fact, it was more frequently included than some 
other oral non-nutritive habits such as tongue protraction, 
cheilophagia and the habit of biting objects.

As for the habits of biting objects and using a pacifier 
or nipple, they were presented with the same frequency. 
This prevalence was lower compared with that reported for 
countries such as India,1 Cuba,4,26 and Chile.22 This may be 
due to socioeconomic and cultural differences, which may 
have an important influence on the development, frequency 
and duration of non-nutritive sucking. The existence of 
other factors associated with this behavior should also be 
taken into account such as maternal age (older mothers), 
mother’s educational level and absence of older siblings.25 
We must also consider that there are children who not only 
used a pacifier or nipple but also were biters, especially 
when the habit continues after the appearance of primary 
dentition. When this natural impulse to bite is not treated, 
it results a search for satisfaction.19

According to the age range, the use of pacifiers or bottle 
was more frequent in the 3-year-old age group, a similar 
behavior to that reported by Cepero et al.4 The relevance 
of this result lies in a clear relationship to the exposure 
time to the risk because it has been estimated that it must 
be present for at least 2 years to have an effect on the 
maxilla and 3 years to increase the intercanine mandibular 
width,27 a behavior that falls within the range indicated by 
Shetty and Munshi.1 

With regard to gender, both the habit of pacifier/bott-
le and the habit of biting objects behaved similarly in 
males and females, different from that found by Shetty 
and Munshi1 than for the habit of biting objects, which 
reported a higher prevalence in females. Nevertheless, 
this difference is not relevant to the analysis because the 
reported differences between males and females were 
not statistically significant. The question that should be 
asked is the following: why is this habit relevant in the 
3- to 5-year-old age range? What is the significance of 
how children of this age acquire this habit and is it due 
to their inherent need to chew once the first set of teeth 
were lost? There are children who reinforce the habit of 
biting with the use of a pacifier. The habit then progresses 
to the teddy bear’s rubber ear, and so on. That is why in 
more advanced stages this can be observed in children 
who tend to bite pencils, the handle of a toothbrush or 
other objects.19

Finally, the oral non-nutritive habits with the lowest 
prevalence were tongue protraction and cheilophagia, with 
results that were lower than those reported by Shetty and 
Munshi.1 As for the 4- and 5-year-old age groups, they 
show the highest frequencies. In regard to gender, ton-
gue protraction and cheilophagia resulted to be the most 
common habit in females. In the same manner, results 
regarding these two habits were not related to age and 
gender. Notably, like lip sucking, we found no previous 
studies with which to compare these results because these 
studies did not take into account the clinical assessment 
of their presence.28-41
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