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ABSTRACT
The persistence of thumb sucking might also be harmful as it might be associated with the development of
complications seen on the thumb as paronychia and nail deformities and in the mouth level as malocclusions. In this
review, we have looked up studies in the literature to identify the effect of thumb sucking on the development of
malocclusion. Thumb sucking in children usually occurs as a primitive reflex that appears in early childhood with no
apparent causative factors. Children usually develop this thumb sucking habit because in this way they feel more
comfortable and secure. The main cause behind the development of thumb sucking is the prolonged presence of the
thumb in the mouth which creates pressure against the developing jaw and teeth. This may interfere with the process
of tooth eruption leading to delayed or abrupt eruption events and malformations. The severity of malocclusion
deformities is significantly associated with the chronicity and period of thumb-sucking habits. Other forms of
occlusions secondary to thumb sucking include: anterior open bite, exaggerated overjet, posterior crossbite,
retrognathic mandible, a diastema, temporomandibular joint disorders and the retroclined low anterior. Thumb
sucking, however, is a self-limiting phenomenon and usually disappears as children grow older. However, when
persistence is noticed, immediate management should be approached to avoid any potential complications.
Keywords: Thumb sucking, Breastfeeding, Oral development, Malocclusion

INTRODUCTION
Thumb and digit sucking is the earliest sign of muscular
coordinated activity that the child develops in his early

months and is considered a physiological process.
Breastfeeding is considered as a natural nutritive sucking
effect and it helps in the development of the muscular
oral activities as it requires the coordination of many
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efforts regarding the integrity of the oral muscular
system.1,2 Such integration which frequently occurs helps
in the process of molar development of the child as it
increases the muscle tone, and therefore, contributing to
developing sound oral functions.3 On the other hand,
using other oral habits as bottle feeding and pacifiers
might interfere with the development of abnormal
developmental functions and might be associated with
some complications.4 Pires et al showed that lower
masticatory functions were associated with a 6 month use
of pacifiers and a 12 month use of bottle feeding in
children.4
Non-nutritive sucking habits may develop as a result of
insufficient breastfeeding by the mother which pushes the
baby to develop other similar techniques.5 The aim of
developing such habits is to compensate for any
frustration they might face, due to reduced feeling of
insecurity or may be due to the need to contact which can
be done with breastfeeding.6 Many studies have
previously investigated the correlation between
breastfeeding and non-nutritive habits and their effect on
the oral structural development of the child.7,8
Non-nutritive sucking habits are a group of disorders that
have been found to simultaneously occur in children or
following the presence of external stimuli as the absence
of breastfeeding. Among these habits, thumb sucking is a
common event that is usually found in young infants.9
Other events in the non-nutritive sucking habits group
include the use of pacifiers, blankets, or other digits
sucking that is usually done as an approach of comfort by
the child. Kumar et al mentioned that children that
develop sucking habits usually do it as an adaptive
approach as it provides self-soothing and/or stimulation.10
Sucking habits are common in young infants, however, as
children grow older, sucking habits tend to decrease and
disappear. Research shows that it fades away by the age
of 4-6 years old.11
On the other hand, the persistence of thumb sucking
might also be harmful as it might be associated with the
development of complications on the thumb level as
paronychia and nail deformities and in the mouth as
malocclusions.11 Malocclusion occurs when this habit
persists during eruption and dentition. Many management
approaches can be done. These include approaching the
parents of the affected child with relevant advice behavior
modification, counselling, and the application of a
calendar with rewards for the child. 9 Therefore, such
habits should be given enough care and early referral
systems should be applied for the sound management of
this approach.10,11 In this review, we have looked up
studies in the literature to identify the etiology and
possible effect of thumb sucking on the development of
malocclusion.
An extensive literature search of the Medline, Cochrane,
and EMBASE databases was performed on 18 December
2020 using the medical subject headings (MeSH) or a

combination of all possible related terms. Studies
discussing the etiology and possible effect of thumb
sucking on the development of malocclusion were
screened for relevant information. We did not pose any
limits on date, language, or publication type.
ETIOLOGY AND EPIDEMIOLOGY OF THUMB
SUCKING
Thumb sucking in children usually occurs as a primitive
reflex that appears in early childhood with no apparent
causative factors. Children usually develop thumb
sucking habit because in this way they feel more
comfortable and secure. Pacifiers have also been
introduced by caregivers personnel to make the infant
calmer when agitation occurs. Ferrante et al conducted a
study in Italy and showed that thumb sucking in their
population of children was done to relieve the potential
presence of any physical and psychological stress by
creating a state of muscular balance through stimulation
of the nasopalatal receptors.12 Consequently, the
development of thumb sucking appears to be associated
with the physical-emotional state of the children. Kumar
et al reported that most of the thumb sucking events that
occur in early childhood usually fade away spontaneously
at the age of four following the development of other
management procedures for any psycho emotional
distress that the child might face.10
Thumb and finger sucking, which are two of the nonnutritive sucking habits that children might develop in
their early life, are proven to occur in a high proportion of
children globally with no discrimination regarding the
socioeconomic status of the child.11 However, it has been
found that the incidence of these phenomena is variable
among different geographical places. In Sweden, the
incidence rate of all the non-nutritive sucking habits has
been estimated to be 82% within the first five months
since birth. In the United States, a lower incidence rate of
73% has been reported; however, the age range was
different from that of the Sweden rate, being 2-5 years of
age. Studies also showed that such habits tend to
disappear when children grow up. Moreover, it has been
estimated that at four years of age, around 48% of
children develop non–nutritive sucking habits. This rate
begins to decrease as children grow older to reach a rate
of 12.1% when the child reaches the age of seven. Thumb
sucking habit might also persist in many children at the
age of 12 years old with an estimated rate of 1.9%.9
EFFECT OF THUMB SUCKING ON DEVELOPING
OCCLUSIONS
The chronic persistence of a non-nutritive sucking habit
like thumb sucking can lead to serious complications in
facial structures, especially the anterior open bite. The
habit of finger or thumb sucking may be associated with
the development of asymmetrical anterior open bite. This
deformity usually happens and is marked worst in relation
to the anatomical position where the non-nutritive
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sucking habit occurs. It is worth mentioning that
complications are hugely dependant on the chronicity and
frequency of the habit.13 The main cause behind the
development of thumb sucking is the prolonged presence
of the thumb in the mouth which creates pressure against
the developing jaw and teeth. This may interfere with the
process of tooth eruption leading to delayed or abrupt
eruption events and malformations. Freire et al conducted
a study on children that had the habit of finger sucking
and found that in these children, the risk for developing
malocclusions from finger sucking increased by 4.25 than
other children that did not have a history of finger
sucking.14 Borrie et al also proved that the severity of
malocclusion deformities is significantly associated with
the chronicity and period of the thumb-sucking habits.9
The authors also showed that, in addition to the
malocclusions, the thumb which the child uses in this
habit, may also be affected and present with some
complications and deformities, the management of which
may require surgical intervention in some cases. The
presence of these complications might affect the sound
development of the oral structures and the related
functions in the child. Other complications such as speech
and behavioral disorders may also be present; however,
the evidence of association is poor. Baker et al conducted
a study on an Australian population that consisted of preschool children to investigate the association between the
presence of thumb sucking habits and whether it has an
impact on the investigated children’s phonological
functions.15 The authors reported that they could not find
any association between the presence of thumb sucking
habits and whether it affected the phonological
characteristics of the affected children. On the other hand,
Barbosa et al conducted a similar study on 128 children
that had speech disorders and found that among these
children, 18.3% had a history of non-nutritive sucking
habits especially thumb-sucking.16
Other forms of occlusions secondary to thumb sucking
habit include, in addition to anterior open bite,
exaggerated overjet, posterior crossbite, diastema,
temporomandibular joint disorders, and the presence of
the mandible in a retracted position. In a meta-analysis of
15 studies conducted by Sikorska et al the authors
reported that the persistence of oral habits such as thumb
and finger sucking was associated with the development
of mastication anomalies, in addition to the development
of occlusion in children that present with such habits.17
Louis et al reported a positive correlation between the
development of occlusions secondary to thumb sucking
and the socio-economic status of the affected child.18
Another study by Moss et al proved that many
complications such as dental malocclusions are associated
with the prolonged presence of oral habits like thumb
sucking in their Greek population of children.19
Another study by Lopez et al on a preschool population
of children in Peurto Rico to find the association between
the presence of oral habits such as thumb sucking and the
development of relevant complications like malocclusion
and whether such events can be prevented by

breastfeeding habits.20 The authors reported that 32% of
their population had the habit of thumb sucking and
malocclusion abnormalities including space deficiency,
open bites, and crossbites, which were noticed among
90% of their patients. However, thumb-sucking was not
the only reported oral habit among these children, but a
history of bottle feeding was also reported. The authors
also reported that there was a significant correlation
between the initiation of breastfeeding and the prevention
of malocclusion complications secondary to the
aforementioned oral habits. A serial study by Sillman et
al studied the effect of thumb sucking on tooth eruption
and
the
subsequent
presence
of
secondary
complications.21 The authors reported that although a
thumb-sucking behavior can cause teeth displacement, it
does not interfere with the development of molar eruption
and relationships. The findings from the same study also
showed that thumb-sucking was associated with the
presence of side effects in patients with poor bites;
however, such effects were negligible in patients with
good bites. In a large study of 1114 children between two
to five years of age in Hong Kong, the authors
investigated the correlation between non-nutritive sucking
habits and the development of malocclusion in their
population. The authors reported that thumb sucking was
significantly associated with the development of overjet
and anterior open bite in addition to the significant
association between the same habit and the development
of class II and III incisor and canine relationships,
respectively. The authors also reported that the daily use
of pacifiers for more than one year was significantly
associated with the development of thumb-sucking
habits.22 Warren et al conducted a longitudinal study on
372 children to study the effect of nutritive and nonnutritive sucking habits and their effect on dental arches
and primary dentition. The authors reported that the
persistence of thumb-sucking and digital habits for over
48 months was significantly associated with malocclusion
parameters as anterior open arch and overjet.23 In a
Japanese study of 42-month old children, the authors
reported that malocclusion deformities as maxillary
protrusion and open bites were significantly associated
with 70.7% of these children. The authors also reported
that in patients that discontinued the thumb-sucking
habits, this rate was hugely decreased to 6.8% only.24 The
international Avon longitudinal study conducted by
Duncan and colleagues investigated the prevalence of oral
sucking habits at different ages of the included children.
The authors reported that a rate of 63.2% of the included
patients developed sucking habits by the age of 15
months; however, this rate was markedly reduced to 40%
by the age of 36 months old. The authors reported that the
presence of these habits was associated with the
development of dentition deformities as open bites and
posterior crossbites.25
CONCLUSION
In this study, we have reviewed the etiology and
epidemiology of thumb sucking and its effect on the
development of malocclusion in children. Although this
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phenomenon might be a benign condition, appropriate
management should be approached when persistence
beyond the expected age was noticed. Many forms of
occlusions secondary to thumb sucking include anterior
open bite exaggerated overjet, posterior crossbite, a
diastema, temporomandibular joint disorders, and the
presence of the mandible in a retracted position.
Therefore, the management of such a phenomenon is
urgent to avoid such complications, and frequent followup and urgent referral should be applied for proper
management and prevention.
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