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Abstract

Introduction: Pacifier is one of the non-nutritive sucking habits. Parent or caregiver often uses pacifier to calm the baby and provides
comfortable feeling, especially when going to bed. In general, pacifier is more often used because it is cheap and easy to obtain. But the use
of pacifier is still controversial. Possible affect to jaw growth and development, such as dental malocclusion or changes in orodentofacial
morphology, especially if over a long period of time. The use of a pacifier that over one year can affect the occlusion of the primary teeth
and interfere with the formation of the jaw muscles, causing adverse effects on permanent teeth later.

Aim: To determine the effect of using pacifier which if done continuously will cause malocclusion, malrelation, and malposition, as well as
changes in orodentofacial morphology during jaw growth and development in children.

Result & Discussion: The use of pacifier in children can be a risk factor for the occurrence of malocclusion, anterior open bite, changes in
overbite and overjet. The development of malocclusion that occurs due to the habit of sucking pacifier depends on its intensity, duration and
frequency. Conclusion: The use of pacifier affects jaw growth and development in children.

Keywords: Pacifier, Dummy, Malocclussion, Children

DOI: 10.47750/pnr.2022.13.508.279

INTRODUCTION

The most common non-nutritive sucking habit is the use of pacifier, it can be found in some parts of the world, even the use of
pacifier reaches 78% in some European countries.1 The use of pacifier as a nonpharmacological intervention to calm the baby
and provides comfortable feeling, especially when going to sleep.2,3 Even the use of pacifier can be associated to pain
management, it has an analgesic effect that can reduce the level of pain in infants.4-6 However, the use of pacifier is still
controversial because the habit of sucking pacifier can increases the possibility of malocclusion and changes in the dental arch
during growth and development in children.2,7 Some studies have shown that the habit of sucking pacifier up to over the age
of 2-3 years can increases the possibility of problems such as, anterior open bite, increased overjet, posterior crossbite,
malocclusion and changes in facial morphology.8

The habit of sucking pacifier over a long period of time can generate functional stimuli that compromise the position and
structure of the stomatognathic.9 A study evaluating the occlusal and structure of oral myofunctional in preschoolers aged 2-
5 years, showed that duration and frequency of pacifier sucking habit were associated with changes in occlusal and structure of
oral myofunctional.lo other study has shown that children with or previous pacifier sucking habit, show a higher prevalence
of anterior open bite in children with pacifier sucking habit seen from inadequate lip and tongue posture at rest and changes in
lip tone.11

Some studies have shown that the habit of sucking pacifier has an effect on the development of dental malocclusion.3,8,12
They emphasize the consequence of prolonged use of pacifier in children may accur malocclusion. The use of pacifiers for 48
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months is the begiming of the occurrence of malocclusion.1,7 Mallocclusion has an important impact on the quality of life of
children, a negative impact that will affect the social interaction and psychological well-being of children.8

The prevalence of some malocclusions, such as the anterior open bite, can decrease with age, this indicates that the
malocclusion has the potential to self-correct by removing the stimulus, in which case it is highly recommended to stop sucking
the pacifier early on, ideally stopping the pacifier sucking stimulus at the age of about 2- 3 years.13,15,16

Therefore, the purpose of this systematic review is to determine the effect of using pacifier which if done continuously will
cause malocclusion, malrelation, and malposition, as well as changes in orodentofacial morphology during jaw growth and
development in children.

METHOD

Determination of journals collected with criteria: (1) Research journals related to the effect of pacifier use on jaw growth and
development in children, (2) English-language research journals and (3) Publication Date from 01/01/2012 until June 2022

Search Methods

Journal searching used electronic databases through the PubMed, Science Direct, Wiley online library, and Cochrane websites.
The data collected is a research journal with a publication time span of 2012-

2022.

Search Details
Journal searching used keywords: (((pacifier) oR (dummy)) AND (malocclusion)) AND (children)

Data Collection and Data Analysis

The author obtained research journal articles through an electronic database according to keywords as many as 97 journals.
The author selected the research journals resulting from the search based on the title and abstract of the research, so that 46
relevant titles and abstracts were obtained. The author reads a journal article with a full text to determine that the study meets
the criteria. Studies that meet the criteria then undergo quality assessment and data extraction. The authors reviewed and finally
selected 9 journal articles that were included in the synthesis table.
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Diagram 1. Journal Article Search Flow
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RESULTS AND DISCUSSION

Nihi et al (2015) found in 84 children aged 2-5 years (preschool) in Brazil that there was a significant relationships between
the pacifier sucking habit and occlusal characteristics such as anterior open bite, canine relationship disorder, posterior
crosshite, increased overjet and malocclusion. The pacifier sucking habit also have a significant relationships with the
characteristics of oral myofunctional such as the position of the lips at rest, the position of the tongue at rest, the shape of the
hard palate, and the pattern of swallowing. For the case of anterior open bite, malocclusion, deformation of the hard palate,
and altered swallowing patterns have the strongest associations related to pacifier sucking habits.1o Chen et al (2015) found
that the pacifier sucking habit was associated with excessive overjet and inhibition of the development of the lower jaw arch.17
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Table 1. Journal Synthtesis

N Author . L

0 Title objective Method Result
(Year)

Valdeane Pacifier- The aim of the present This cross-sectional Emphasize the

1 Simone  Cenci sucking habit study was to evaluate study was conducted on a importance  of
Nihi, Sandra duration and the association of the convenience sample of recognizing
Mara  Maciel, frequency on duration and frequency preschool children early occlusal
Marta Essuane occlusal and of a pacifier-sucking enrolled at an Early and
Jarrus, Fabio myofunction habit with occlusal and Childhood  Education myofunctional
Mitugui  Nihi, al alterations oral myofunctional Centre located in a high- changes caused
Carlos luiz in preschool alterations in a group of social-risk area in the by a pacifier-
Fernando De children8 preschool children. municipality of Maringa, sucking habit in
Salles, Renata Brazil.  The initial young children.
Corréa Pascotto, sample consisted of 104 Recommendatio
Mitsue Fujimaki preschool children with ns for the
(2015) complete primary progressive

dentition.  All  study discontinuation
procedures were of pacifier use
approved by the should be
Universidade  Estadual provided until
de Maringd - Ethics the sucking habit
Committee on Research ceases
with  Human Subjects completely and
(Protocol CAAE no. should be
0482.0.093.000-10). tailored to each
child’s
individual
circumstance.
Moreover,
whenever
necessary,
multidisciplinar
y assistance
should be
recommended to
minimize major
irreversible
deleterious
effects of
pacifier use.

2 Catiara Terra Da Pacifier use This study aimed to A cross-sectional study The findings of
Costa, Ayah modifies the evaluate the influence of was conducted  with this Cross-
Qassem  Shqair, association breastfeeding and children (n = 489) aged section  study
Marina  Sousa between pacifier use on the 2-5 years in private and reinforce the
Azevedo, breastfeeding occlusal  status  of public schools in detrimental
Marilia ledo and preschool children Pelotas, South Brazil. effects of
Goettems, Maria ) Mothers ~ answered a pacifier use on
laura Menezes malocclusion questiomaire on occlusal status,
Bonow, Ana a  Cross- demographic, even when
Regina Romano sectional socioeconomic and practicing
(2018) study13 behavioral ~ variables, breastfeeding.
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including breastfeeding
and non-nutritive
sucking habits.

Thus, it can be
concluded that
pacifier use may
modify the
relationship
between
breastfeeding
and occlusal
status,
confirming the
hypothesis
tested in this
study.

3 Sonia-Cristina- A sample of The aim of this study To collect the Based on this
Silva Machado, non-nutritive was determinate the epidemiologic data, was study’s results, it
Maria-Cristina sucking relation between non- used a method can be
Manzanares- habits nutritive sucking habits, recommended by the concluded that
Céspedes, (pacifier and and Angle’s molar WHo. An indirect the non-nutritive
Joaquim digit) in Class, in the horizontal questiomaire about the sucking habits,
Ferreira- portuguese plane, and it’s relation medical history, dental digit and
Moreira,  José- children and with gender. A habits, was used. It was pacifier, is very
Julio  Ferreira- its  relation convenience sample of adapted from Sanchez- high (86%)
Pacheco 4, with the 326 children with ages Molins and validated by
Paulo- molar classes between 6 and 12 years Clinical Dental 1l of
Alexandre- of anglel4 was selected from three Integrated Dental
Martins-Abreu schools of oporto. University Institute
Rompante, Health Sciences, Gandra,

Josep-Maria Portugal.
Ustrell-Torrent
(2018)

4 Kelly Guedes de Multidiscipli The aim of this study This is a controlled The interruption
oliveira nary was to investigate the clinical trial with of the habit
Scudine, Camila Evaluation of influence of pacifier interventional and two- improved  the
Nobre de Freitas, Pacifier removal on aspects of arm parallel  design, maxillary  and
Kizzy Silva Removal on oro-dentofacial registered in the mandibular
Germano oro- morphology and Brazilian Clinical Trials intercanine
Nascimento de Dentofacial function in preschool Registry (ReBEC; widths, as well
Moraes, Silvana Structures: A children http://www.ensaiosclinic as the breathing
Bommarito, Ros Controlled 0s.gov.br/), protocol no. and speech
ana de Fatima Clinical RBR728MJ2. We functions,
Possobon, Rosan Triall5 followed the CoNSoRT overcoming the

a Cristina
Boni, Paula
Midori Castelo

(2021)

guidelines in reporting
this clinical trial.

oro-dentofacial
changes found in
children  with
pacifier  habit
compared to
control ones.
Thus, the use of
pacifiers should
be discontinued
as soon  as
possible, as their
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use can affect
the  occlusion
and  orofacial
growth and
development.

5 Vanessa Felipe

de Deus,
Erissandra
Gomes,
Fernanda
Caramez da

Silva, and Elsa
Regina Justo

Influence of
pacifier use
on the
association
between

duration  of
breastfeeding
and anterior

The objective of the
study was to assess the
influence of pacifier use
and its duration on the
association between
longer  breastfeeding
duration and lower
prevalence of anterior

This was a cross-
sectional study nested in
a cohort study involving
153 infants recruited at a
maternity hospital in the
municipality of Porto
Alegre, southern Brazil.
The study outcome

Pacifier use
duration
influences  the
association

between longer
breastfeeding
duration and
lower

Giugliani open bite in open bite in children (anterior open bite) was prevalence  of
(2020) prim.a.ry with primary dentition. ass_,essed when  the apterior_ open
dentition16 children were between 3 bite. It is likely
and 5 years old. Data on that prolonged
breastfeeding and pacifier use
pacifier use were reduces the
collected at 7, 3o, 60, magnitude  of
120, and 180 days of life this association.
and on the date of the
evaluation here
described. Poisson
regression with robust
variance was used to
analyze the association
between the prevalence
of anterior open bite and
breastfeeding duration,
expressed in months
6 Hiu Tung Bomie The This study aims to one thousand one Pure
ling, Fung Hou association investigate the hundred and fourteen breastfeeding for
Kumoi Mineaki between association of nutritive children aged 2 to 5 years more than
Howard nutritive, and non-nutritive old in Hong Kong were 6 months is
Sum, linkun non-nutritive sucking habits  with recruited in a cross- inversely
Zhang, Cindy Po sucking primary dentition sectional study. associated  with
Wan Yeung, Kar habits  and development. Information on their daily  pacifier
Yan li, Hai Ming primary nutritive (e.g. use and daily
Wong, Yanqi dental breastfeeding and bottle pacifier use is
Yang occlusionl7 feeding) and  non- positively
(2018) nutritive sucking habits associated with
(e.g. pacifier use and daily
thumb/digit sucking) was thumb/digit
collected via sucking.
questiomaires. The Children  with
children's primary more than one
occlusions were year of daily
examined in  three pacifier use and
dimensions. thumb/digit

sucking  have
higher chances
of developing
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abnormal dental
relationships in
the sagittal (i.e.
Class Il incisor
and Class |l
canine
relationships
and increased
overjet) and

vertical (i.e.
anterior  open
bite)
dimensions,

respectively.

Xiaoxian
Chen, Bin
Xia, lihong Ge

(2015)

Effects of
breast-
feeding
duration,
bottle-
feeding
duration and

This study assessed the
effects of

breast-feeding duration,
bottle-feeding duration
and non-nutritive
sucking habits on the
occlusal characteristics

This cross sectional
study was conducted via
an examination of the
occlusal characteristics
of 734 children
combined with a
questiomaire completed

Breastfeeding
duration was
shown to be
associated with
the prevalence
of posterior
crosshite, no

non-nutritive by their maxillary space
sucking of primary dentition in parents/guardians.  The in the deciduous
habits on the | 3-6-year-oldchildrenin | examination was | dentition  and
occlusal Peking city. performed by a single, development of
characteristic previously  calibrated a pacifier-
s of primary examiner  and the sucking  habit.
dentition18 following variables were Children  who
evaluated: presence or had a digit-
absence of deep overbite, sucking  habit
open  hite,  anterior were more
crosshite, posterior likely to
crosshite, deep overjet, develop an open
terminal plane bite
relationship of the
second primary molar,
primary canine
relationship, crowding
and spacing. Univariate
analysis and multiple
logistic regressions were
applied to analyze the
associations
Eliane Traebert, Nutritional The aim of this study A cross-sectional study The prevalence
Francielle  A. and non- was to estimate the involving a sample of of overjet over 4
Zanini, Rodrigo nutritional prevalence of 664 6-year-old children mm was 21.1%
Dias Nunes, habits  and malocclusions in the and their families was and of posterior
Jefferson occurrence of mixed dentition and to carried out. Data crosshite  was
Traebert malocclusion study possible collection was done 12.2%; 91.9% of
(2020) s in the mixed association with through interviews with the children
dentition19 practices of mothers in the homes and were breastfed,
breastfeeding and oral examinations of 79.0% used a
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suction habits among
Brazilian
schoolchildren.

children in  schools.
Multivariate  analyses
were performed using the
Poisson regression with a
robust estimator.

nursing  bottle
and 49.4% used
a pacifier.
Significant and
independent
associations
were  observed
between father’s
unemployment,
private school,
interruption  of
breastfeeding
before the fourth
month and
pacifier use with
certain
malocclusions.
High rates of
malocclusion
were found in
the studied
sample

9 Yvome

Wagner, Roswit
ha Heinrich-
Weltzien

(2015)

occlusal

characteristic
s in 3-year-
old children--
results of a
birth  cohort
study20

Aim of this prospective
study was to determine
prevalence of
malocclusion and
associated risk factors in
3-year-old  Thuringian
children.

Subjects (n = 377) were
participants in a regional
oral health programme, a
birth cohort study with
the aim to prevent caries
(German Clinical Trials
Register
DRKS00003438).
Children received
continuous dental care
since birth. occlusal
characteristics  (overjet,
overbite, anterior open
bite, canine relationship
and posterior crossbite)
were measured at the age

of 3 years by one
calibrated clinician using
a vernier caliper

(accuracy 0.1 mm;
Minchner Modell 042-
751-00, Germany). A
regular parent survey
was conducted to assess

risk factors for
development of
malocclusion.

Non-nutritive
sucking habits
were important
risk factors for
development of
a malocclusion
in the primary
dentition.
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Nihi et al (2015) suggest that duration and the frequency of pacifier sucking habit are associated with occlusal and
myofunctional change. 1o de Deus et al (2018) emphasizes that sucking pacifier with prolonged duration and frequent
frequency, high risk causing anterior open bite18-21, malocclusion22, deformation of the hard palate, and changes in
swallowing patterns. So to supress this, dentists, parents and caregivers refer the child to a professional for multidisciplinary
treatment.

In the study da Costa et al (2018) obtained prevalence of 37.83% malocclusion in 489 children aged 2-5 years (preschool) in
Southern Brazil and 57.87% of children among them used pacifier. A total of 46.01% of the children were exclusively breastfed
for 6 months, and 24.74% were never breastfed. The children's occlusal conditions who used pacifier and were never breastfed,
and children who used pacifier and were not exclusively breastfed were found to be much worse than children who were
exclusively breastfed and never used pacifier.15.16,23,24 de Deus et al (2018) emphasizes that the prolonged duration of
pacifier use affects a shorter duration of breastfeeding and increases the risk of anterior open bite. 18 Malocclusion can be
attributed to the use of pacifier, non-exclusive breastfeeding and never breastfed. The use of pacifier has an impact on the child's
breastfeeding pattern, as well as the status and characteristics of occlusal at children.

Based on the study of Khan et al (2022) that non-exclusive breastfeeding or early weaning was found to be a factor in
establishing a non-nutritive sucking habit, especially the use of pacifier, and this is strongly related to crowding teeth, vertical
overlapping in anterior teeth and decrease in facial height. 25 It is believed that when the duration of exclusive breastfeeding
is less than recommended, it has a tendency to cause anterior crossbite.

An interesting point was discovered by Pegaro et al (2022) in brazil who found that children who had never been breastfed and
used pacifier when sleep had a higher prevalence of malocclusion, which showed that needs to prevent harmful combination
of oral bad habits early on.26 According to Belitz et al (2022), Children who were given exclusive breastfeeding up to at least
6 months of age had a higher normality frequency for overjet and overbite and the lowest posterior crosshite level. Even
breastfeeding does not show a relationships with the characteristics of malocclusion at the stage of mixed dention.24 This
corroborates that breasfeeding is not related to the development of malocclusion, whereas the habit of sucking pacifier in the
past was associated with the occurrence of malocclusion in mixed dention.

According to Belitz et al (2022) that individuals who have a pacifier sucking habit have a greater chance of experiencing
anterior open bite and posterior crossbite.24 Al-Assadi et al (2015) found that prevalence of pacifier sucking habit more in
girls, this may cause posterior crossbite (especially unilateral) to be found more in girls than in boys.27

According to research by ling et al (2018) in 1214 children aged 2-5 years, it was found that children who use pacifiers every
day have a higher probability of thumb/finger sucking in the future. Children who use a pacifier daily for more than a year have
a high probability of having an anterior open bite.28 It can be concluded that the use of pacifier is positively related to the
occurrence of the habit of sucking the thumb/finger every day. The use of pacifier accompanied by sucking the thumb/finger
has a higher probability of anterior open bite (Figure 1)29, as well as other abnormal dental relationship in the sagittal and
vertical dimensions.

.Journal of Pharmaceutical Negative Results | Volume 13 | Special Issue 8 | 2022 @




Harun Achmad et al : Effect Of Pacifier Use On Jaw Growth and Development in Children: A Systematic Review

Figure 1. Result of prolonged pacifier accompanied digit sucking habit
(Source: JADA, Vol. 138, Copyright ©2007 American Dental
Association)

In the study of Machado et al (2018) in 326 children aged 6-12 years, only 45 children were examined and found with non-
nutritive sucking habits, the remaining 281 children (86%) had at least the habit of sucking pacifier and/or fingers (233 children
sucked pacifier, 17 children sucked finger, and 31 children sucked pacifier and finger). Children with the pacifier sucking habit
and sucking finger habit show the percentage of relationship between the molar klas Il (higher in women) and the molar klas
111 (more often in men) compared to children without the sucking habit.30 It can be seen that the prevalence of pacifier sucking
and finger sucking habit in children is very high. As well as a higher prevalence of Clas Il malocclusion in children with the
habit of pacifier sucking and finger sucking. A survey by Traebert et al (2020) in Brazil involving 664 aged 6 year olds also
found that 49.4% used a fairly high pacifier.31

Wagner & Heinrich (2015) suggest that children who use pacifier have a greater chance of developing malocclusion at the age
of 3 years than children who do not use pacifier.32.33 This is also supported by lima et al (2016) who say that prevalence of
malocclusion is higher among children using pacifier. The use of pacifier has a tendency to be associated with severe anterior
open bite and overjet.34 The habit of sucking pacifiers is an important risk factor for malocclusion in primary teeth, where
malocclusion is more visible after all primary teeth have erupted.

Scudine et al (2021) stated that cessation of pacifier sucking can increase the width of the maxillary and mandibular
intercanines, improve respiratory and speech function, while simultaneously overcoming oro-dentofacial change.35 Thus, the
use of pacifier should be discontinued as soon as possible, as their use can adversely affect occlusion and orofacial growth and
development.36-40

CONCLUSION

The influence of using pacifier for a long period of time used continuously will cause abnormal dental relationships;
malocclusion, malrelation, and malposition, as well as changes in orodentofacial morphology during jaw growth and
development in children.
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