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G W N e

Abstract

Background/Objectives: Pacifier use is a widespread soothing practice during infancy, but
extended use has been linked to adverse dental outcomes, particularly malocclusion. This
review aimed to evaluate the association between pacifier use and dental developmental
issues in infants and toddlers and to identify key influencing factors. Methods: A scoping
review using PubMed, Scopus, Web of Science, and Dentistry and Oral Sciences Source was
performed. Peer-reviewed, full-text articles published in English between 2014 and 2024
were screened by two independent reviewers using predefined criteria. Eligible studies
were thematically analyzed. Results: From 262 records, 35 studies met the inclusion criteria.
Pacifier use was consistently associated with an increased prevalence of malocclusions,
including anterior open bite, posterior crossbite, and overjet. The risk and severity of
dental issues were strongly influenced by the duration, frequency, and intensity of pacifier
use. Prolonged use beyond three years significantly increased the likelihood of structural
changes requiring intervention. Conclusion: There is strong evidence linking pacifier use
to negative dental developmental outcomes, particularly when use is prolonged or frequent.
Early intervention, caregiver education, and timely weaning are critical to minimizing
long-term oral health risks. Future research should explore pacifier design, objective
measures of use, and how socioeconomic factors may influence pacifier use patterns and
oral health outcomes. Understanding these relationships can support the development of
more targeted and equitable prevention strategies.

Keywords: child; preschool; dental development; malocclusion; oral health; pacifiers

1. Introduction

The infant and toddler years are critical for oral and dental development, as they
encompass several key milestones essential for healthy oral function [1]. During this
early period, infants develop a sucking reflex, experience teething, establish primary
occlusion, and undergo significant growth of oral structures—particularly the mandible
and palate [2,3]. Dental development specifically refers to the formation, eruption, and
alignment of primary teeth, which occur in tandem with broader oral cavity changes.
Oral cavity development is influenced by both biological processes and environmental
interactions, including caregiving practices [4]. Proper care during this formative stage lays
the foundation for future health, well-being, and developmental outcomes.
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Among common caregiving practices, pacifier use has become a widespread method
for soothing infants and toddlers [5]. Pacifiers allow infants to engage their natural sucking
reflex between feedings and can also provide relief during teething [6]. Interestingly, even
parents who initially intend to avoid pacifiers may adopt their use as a practical solution for
settling their infants [7]. In addition to soothing benefits, pacifier use has been associated
with a reduced risk of sudden infant death syndrome [8].

However, despite their immediate advantages, pacifier use has raised concerns regard-
ing its long-term impact on dental health [9]. Prolonged use is associated with various
dental complications, most notably malocclusions, including anterior open bite, posterior
crossbite, and increased overjet [10,11]. Improper alignment can lead to difficulties in
swallowing, speech development, and an increased susceptibility to dental trauma [12].
Additionally, pacifier use may interfere with the normal growth of the oral cavity, affecting
tooth positioning and palate formation [13,14]. Bruxism has also been reported as a possible
outcome of extended pacifier use [15]. These issues often necessitate orthodontic treatment,
underscoring the importance of evaluating pacifier-related risks early.

Given the potential long-term implications, it is important to assess pacifier use within
the broader context of infant and toddler care and to explore strategies that minimize
negative outcomes. While numerous clinical trials and surveys have addressed this topic,
there remains a lack of up-to-date comprehensive reviews synthesizing recent findings.
Although previous reviews exist [16,17], none have incorporated the growing body of
research from the last several years, published after 2018.

Recent systematic reviews have explored pacifier use in the context of breastfeed-
ing [18,19], offering valuable insights, but these findings may not be applicable to fam-
ilies who are unable to breastfeed. Similarly, broader reviews of non-nutritive sucking
habits [20,21] provide useful context, but pacifier habits are generally more modifiable than
behaviors like digit sucking. By focusing specifically on pacifier use, this review aimed to
provide practical, evidence-based guidance that can be more readily applied in clinical and
caregiving settings.

Understanding the balance between the soothing benefits of pacifier use and its
potential dental risks is essential for making informed decisions that promote both the
immediate comfort and long-term oral health of young children [22]. This scoping review
aimed to provide meaningful insights for dental professionals, parents, and caregivers
seeking to optimize oral health during early childhood. Specifically, the review examined
the effects of pacifier use on dental development in infants and toddlers, with a focus on
potential outcomes such as malocclusions and altered oral cavity growth.

2. Methods

This scoping review included peer-reviewed, full-text research articles published in
English between 2014 and 2024 that examined the relationship between pacifier use and
dental developmental complications. The study was conducted following the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses and extension for Scoping
Reviews (PRISMA-ScR) Guidelines [23]. Eligible studies specifically investigated outcomes
related to tooth positioning, oral cavity growth, or other dental structures in infants and
toddlers. Reviews (including literature reviews, systematic reviews, and meta-analyses),
editorials, letters to the editor, commentaries, and conference abstracts were excluded.
Additionally, studies published more than ten years ago, those not written in English,
or those that did not focus directly on pacifier use and dental outcomes were omitted to
maintain the review’s relevance and specificity.

A comprehensive literature search was conducted across four major databases, namely
PubMed, Scopus, Web of Science, and Dentistry and Oral Sciences Source, to assess the
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impact of pacifier use on children’s dental development. The search strategy employed a
combination of Medical Subject Headings (MeSH) and keywords drawn from titles and
abstracts. Boolean operators (AND, OR, NOT) were used to refine results. The search terms
(detailed in Table 1) included pacifiers, adverse effects, odontogenesis, tooth development,
dental arch, growth and development, maxilla/growth and development, maxillofacial
development, oral development, and malocclusion. EndNote 21 software was used to
organize the citations and automatically remove duplicate records.

Table 1. Database search strategies employed.

Database (Date of Search)

Number of

Search Strategies Articles Found

(“Pacifiers/adverse effects”[Mesh] OR “Pacifiers”[Mesh] OR
“Pacifiers”[tiab] OR “Pacifier”[tiab]) AND (“Odontogenesis”[Mesh]
OR “Odontogenesis” OR “Tooth Development” OR “Dental

(22 N(I)Jxlzle%i(i 2024) Arch/growth and development”[Mesh] OR “Dental Arch” OR 73
“Maxilla/growth and development”[Mesh] OR “Maxillofacial
Development”[Mesh] OR “Oral Development” OR “Maxillofacial
Development” OR “Malocclusion”[Mesh] OR “Malocclusion”)
TITLE-ABS((“Pacifiers” OR “Pacifier”) AND (“Odontogenesis” OR
Scopus “Tooth Development” QR ”I?ental Arch” OR “Maxilla” OR “Qral
(22 November 2024) Development” OR “Maxillofacial Development” OR “Malocclusion”)) 72
AND PUBYEAR > 2013 AND PUBYEAR < 2025 AND (LIMIT-TO
(LANGUAGE,”English”))
Web of Science TS = ((“Pacifiers” OR “Pacifier”) AND (“Odontogenesis” OR “Tooth
(22 November 2024) Development” OR “Dental Arch” OR “Maxilla” OR “Oral 58
Development” OR “Maxillofacial Development” OR “Malocclusion”))
Dentistry and Oral (“Pacifiers” OR “Pacifier”) AND (“Odontogenesis” OR “Tooth
Sciences Source Development” OR “Dental Arch” OR “Maxilla” OR “Oral 59
(22 November 2024) Development” OR “Maxillofacial Development” OR “Malocclusion”)

Two independent reviewers (J.M. and C.W.) screened all titles and abstracts using
predefined inclusion and exclusion criteria. Discrepancies were resolved through dis-
cussion or by consultation with a third reviewer (M.H.). Data extraction was conducted
using a standardized form to ensure consistency across studies. Two reviewers (J.M. and
C.W.) independently extracted key study details, including authors, year of publication,
study design, population characteristics, objectives, interventions, measured outcomes, key
findings, and conclusions. Disagreements were resolved by consensus or adjudicated by a
third reviewer (M.H.). Additionally, the third reviewer (M.H.) randomly selected articles to
review and verified the work of the two independent reviewers. This multi-step review
process was implemented to enhance the rigor, transparency, and reliability of the findings.

3. Results

The database search identified 262 unique articles. After removing 146 duplicates,
two independent reviewers screened the remaining 116 articles by reviewing titles and
abstracts based on the predefined inclusion and exclusion criteria (outlined in Table 2).
Following the initial screening, 20 additional articles were excluded due to irrelevance, a
lack of full-text availability, language limitations, or publication dates exceeding 10 years.
Ultimately, 35 studies met the inclusion criteria and were included in the final review
(Figure 1).

The findings from these studies provide insights into the relationship between pacifier
use and dental malocclusions. The results are organized into three main themes: malocclu-
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sion patterns associated with pacifier use, influential factors in pacifier use, and age-related
trends (outlines in Table 3).

Table 2. Inclusion and exclusion criteria employed during the data screening.

Inclusion Criteria Exclusion Criteria

Full text not available

Review articles (literature review, narrative
review, scoping review, systematic review,
meta-analysis)

Editorials

Letters to the Editor

Conference Proceedings/Conference Abstracts
Articles older than 2014

Articles not written in English

Articles not focused on Pacifier use or
dental complications

e  Published peer reviewed articles
in English
Research articles from 2014 to 2024
Focused on the relationship between
pacifier use and dental development
complications caused by pacifier use

Identification of studies via databases and registers

M)
Duplicate records removed
.5 Records identified through (n =146)
;éj database searching:
g (n=262) Articles excluded: (n = 60)
=
-
___J i.Not peer-reviewed (n =1)
ii.Editorial or Opinions (1 = 3)
l iii.Literature reviews (narrative,
scoping, systematic) (n =11)
— Records screened via title and iv.Not a human-based study
abstract (n=2)
(n=116) v.Conference Proceeding or
Abstract (n=1)
vi.Not focused on the effects of
»|  pacifier usage on the dental
%D development of infants and
g toddlers (n = 42)
®
Records assessed for eligibility Full text articles excluded:
(1 = 56) - (n=20)
i.Not focused on the effects of
__J pacifier usage on the dental
development of infants and
toddlers (n = 18)
ii.Full text not available (n=1)
Studies included in review iii.Not available in English (n =1)
(n=>35) iv.Older than 10 years (n=1)

Figure 1. Flow diagram of article selection adapted from the PRISMA-ScR guidelines.
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Table 3. Summary of studies.

Factors Impacting

Author (Year) Age Range Study Objective Dental Complications Prevalence of Complications Pacifier Use
Assess the impact of two non-nutritive
patterns on the development of anterior o . o .
M. ]J. Al Duliamy (2020) [24] 3 to 5 years open bite in primary dentition and to Anterior Open Bite 87% Ch.l Idren w/pacifier developed Lower Position of
; . Open Bite the Tongue
compare which of these habits mostly affect
open bite development
Verify the relationship between . . o . . . .
Alves et al. (2016) [25] 7 to 40 months non-nutritive habits and malocclusions in Open B.lte’ Posterior 25% Ch.l Idren w/pacifier developed Intensity, duration,
. . e i Crossbite Open Bite frequency
children using day nurseries’ facilities
Children w/Pacifier
Assess malocclusion in deciduous dentition 47.45% Open Bite
and its association with prolonged Malocclusion (open bite, 8.48% Crossbite
Amaral et al. (2017) [26] 24 to 36 months  breastfeeding, pacifier use, and perinatal crossbite, overjet, canine 13.36% Left Canine Relationship Duration
health indicators pertaining to the periods  relationship) 14.15% Right Canine Relationship
immediately before and after birth. 39.05% Overjet
62.33% Any Malocclusion
Investigate the correlations between early
childhood non-nutritive sucking habits and
g:llolzzlz)l; ;O;léusdpea:cci?ilé}r] ;Oa:e;;fgﬂither Maxillary Arch Children w/Pacifier Duration, Frequenc
Arpalahti et al. (2024) [27] 0 to 7 years yp e & y 4% Posterior Crossbite w/study Pacifier on, Freq Y
effects compared to other pacifiers and Development N . . o Intensity
. 7% Posterior Crossbite w/other Pacifier
control, and whether the duration of
pacifier use or digit sucking influence
the occlusion.
. Analyze the Prevalence an.d fac.tors Malocclusion, Anterior 71.8% of children who used pacifiers Unwanted Mechanical
Assis et al. (2020) [28] 4 to 6 years associated with malocclusions in . . Forces, Frequency,
. Open Bite had malocclusion . :
preschool children. Duration, Intensity
Invefst.lgate the assoc1at.19ns between . 18.8% of children <3 years old
nutritive and non-nutritive sucking habits w/pacifier had Anterior Open Bite
Cardoso et al. (2014) [29] 3 to 6 years and the prevalence of anterior open bite, in ~ Anterior Open Bite P P Duration

children from Aragua-Venezuela and
Sao Paulo-Brazil.

65.1% of children >3 years old
w/pacifier had Anterior Open Bite
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Table 3. Cont.

Factors Impacting

Author (Year) Age Range Study Objective Dental Complications Prevalence of Complications Pacifier Use
Asses§ ed the effects (.)f breast—f.eedmg 10% of children using a pacifier after
duration, bottle-feeding duration and . . ) .
i . . Overjet, Impaired Lower 1 year old had excessive overjet .
Chen et al. (2015) [30] 3 to 6 years non-nutritive sucking habits on the occlusal A Duration
L. . e Arch Development 30% had absence of lower arch
characteristics of primary dentition in development space
3-6-year-old children in Peking city. p P
Evaluate the influence of breastfeeding and o . o .
Costa et al. (2018) [31] 2 to 5 years pacifier use on the occlusal status of Malocclusion 57:95% of chlldrep w/pacifier had Duratl.on, Frequency,
. severe malocclusion Intensity
preschool children.
Aimed to investigate the association
between preterm birth and o . o
Rosa et al. (2020) [32] 0 to 5 years primary-dentition malocclusion and how Malocclusion 60.6% of Chlldr.en w/pacifier None Noted
. oo had malocclusion
breastfeeding and the use of pacifiers are
related to this association.
Evaluate the prevalence of malocclusion
Abreu Pegoraro et al. 7 to 9 vears and its associated factors of children cared =~ Malocclusion, Anterior 86.1% of children using pacifiers None Noted
(2022) [33] Y for by a PHC Service in Porto Open Bite had malocclusion
Alegre, Brazil.
Evaluate the prevalence of posterior cross
De Barros Miotto et al. bite and the possible association with . . 49% of children w/pacifier use had
(2015) [34] 3to5years deleterious oral habits in 3-5-year-old Posterior Crossbite posterior crossbite None Noted
children from Vitéria, Espirito Santo, Brazil.
Evaluate the clinical behavior of sucking
. habits in children between 2 to 6 years old . . 75% of children who used a pacifier had = Duration, Frequency,
Lira etal. (2020) [35] 210 6 years in a private (A1) and a public school (A2) in Anterior Open Bite anterior open bite Intensity
the state of Piaui.
Verify the prevalence of anterior open bite
(AOB) and posterior crossbite (PC) in the . . 87% of children who used a pacifier had
rimary dentition and the association with Malocclusion, Anterior anterior open bite
Sousa et al. (2014) [36] 3 to 5 years P y Open Bite, p Duration

sociodemographic factors, presence
and duration of nutritive and
non-nutritive habits.

Posterior Crossbite

(% increased in children using a
pacifier > 36 months)
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Table 3. Cont.

Factors Impacting

Author (Year) Age Range Study Objective Dental Complications Prevalence of Complications Pacifier Use
Aim of the present study was to identify 34.5% of children w/past pacifier use
factors associated with the occurrence of . . had distoclusion
Feldens etal. (2016) [37] 2t05 years distoclusion among preschool children in Distoclusion 51.7% of children w/current pacifier use None Noted
southern Brazil. had distoclusion
Investigate the long-term impact of
0 to 12 months & breastfeeding and pacifier use during early . 51.4% of children w/pacifier use Unwanted
Feldens etal. (2023) [38] 1 year childhood on increased overjet Overjet had overjet Mechanical Forces
in adolescence.
Children w/Pacifier Habit
Evaluate the presence of non-nutritive 14.6% Transversal Relationship
. sucking habits and their effects on the . . 25% midline deviation .
Freire etal. (2016) [39] 3106 years occlusion in the deciduous dentition in Transverse Dimension 25.1% vertical relationship Duration
Spanish children. 41.5% sagittal relationship
60.5% any type of malocclusion
. L . 35.5% of children w/pacifier use
Galdn-Gonzalez et al Assess posterior crossbite in deciduous > 36 months had Posterior Crossbite
’ 3 to 6 years dentition and its possible association to Crossbite o . o Duration
(2023) [40] trinsic fact 22.3% of children w/pacifier use
eXHnSIC factors. < 36 months had Posterior Crossbite
. . - . 20% of children w/pacifier use had
Investigate risk factors specific to posterior Posterior Crossbite Posterior Crossbite
Germa et al. (2016) [41] 3 years crossbite and anterior open bite at the age Anterior Open Bi te’ 28% of children w/pacifier use had None Noted
of 3 years. Anterior Open Bite
In children who used a pacifier for less
than 1.5 years:
22.5% Class I
12.2% Deep Overbite
Evaluate the prevalence of malocclusion . . . 9.2% Anterior Open Bite
Golovachova et al. 3105 vears and associated variables in the primary éﬁiiﬁ?ggg;i?iﬁi ‘:s?jt’ 8.9% Cross Bite None Noted
(2021) [42] Y dentition among preschoolers in the cit - . P Children with a prolonged pacifier
&P y Posterior Crossbite P gecp
of Thilisi. sucking habit
27.9% Class 11
10.9% Deep Overbite

13.7% Anterior Open Bite
12.2% Cross Bite
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Table 3. Cont.

Factors Impacting

Author (Year) Age Range Study Objective Dental Complications Prevalence of Complications Pacifier Use
Evaluate association between psychological
Gomes et al. (2018) [43] 5 years factgrs, soc1o-de1.'nograph1c. copdltlons, oral Anterior Open Bite 23.2 /(') of chlldrgn w/pacifier use had None Noted
habits and anterior open bite in anterior open bite
five-year-old preschool children.
Daelz(’:cfelzictlheofsrtee?;inc?;;)sfb}iltleg Zgiflcehae de of 5 High Arched Palate Pacifier Sucking at 2 years
Herrera et al. (2022) [44] 5 years p P & 5 ! 8.1% High-arched Palate None Noted

in children born preterm and to identify
their respective factors.

Posterior Crossbite

13.4% Posterior Crossbite

Oliveira et al. (2021) [45]

18 to 72 months

Determine the prevalence of malocclusion
and associated factors in children and the
levels of knowledge of mothers
participating in the child care group of a
basic health unit.

Malocclusion, Anterior
Open Bite

53.6% of children with pacifier use
had malocclusion

Frequency, Duration

Investigate the effects of conventional and

Malocclusion, Anterior

Lima et al. (2017) [46] 24 to 36 months  orthodontic pacifiers on the prevalence of Open Bite, Overjet, Deep Frequency, Intensity,
’ 0 to 30 months malocclusion considering frequency, Overbite, Posterior Duration
duration, and intensity of the sucking habit ~ Crossbite, Crowding
Pacifier Sucking at 12 months
- Overjet 22.8
- Overbite not effected
- Open Bite 12.9
- Posterior Crossbite 0.7
Assess the development of children under 18 months
30 months old by performing a Overiet. Overbi - Overjet 22.8
Moimaz et al. (2014) [47] 0 to 30 months longitudinal type study assessing sucking verjet, Overbite, - Overbite not effected None Noted

habits, nocturnal mouth breathing,
and malocclusion.

Posterior Crossbite

- Open Bite 12.9

- Posterior Crossbite 0.7
30 months

- Overjet 26.9

- Overbite 9.3

- Open Bite 17.1

- Posterior Crossbite 1.7
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Table 3. Cont.

Factors Impacting

Author (Year) Age Range Study Objective Dental Complications Prevalence of Complications Pacifier Use
Assess the direct and indirect pathways 32.9% of pacifier users had anterior open
Moraes et al. (2021) [48] 2 to 5 years related to pacifier sucking habit and AOB Anterior Open Bite =770 Of pact! . P Duration
. . bite at initial intervention
in preschool children.
Dental Developmental Problems with
Pacifier use
Malocclusion, Midline Malocclusion 77.8%
. . . Deviation, Altered Canine Midline Deviation 36.1%
Evaluate the association of pacifier-sucking Relation, Overjet, Overbite,  Altered Canine Relation 52.8%
Nihi et al. (2015) [49] 2 to 4 years habit with occlusal and oral myofunctional 7 ey ’ . o Duration, Frequency
alterations in preschool children Anterior Open Bite, Increased Overjet 38.9%
’ Posterior Crossbite, Overbite 8.3%
Anterior Crossbite Anterior Open Bite 47.2%
Posterior Crossbite 27.8%
Anterior Crossbite 2.8%
With pacifier usage after 3 years old:
. . . . Mesiocclusion: 3.7%
.. Mesioclusion, Distoclusion, . . Y
Study the prevalence of malocclusion in Posterior Crossbite Distoclusién: 63.0% Duration (after
Pimenta et al. (2023) [50] 3 to 5 years deciduous dentition and its . ¢ Posterior Crossbite: 18.5%
. Crowding, Open Bite, . o 3 years old)
associated factors. Deep Overbite Crowding: 51.9%
P Open Bite: 51.9%
Deep Overbite: 11.1%
Study the‘ prevglence of ‘oral hablts among Malocclusion, Crowding,
school going children with primary dentition, - - :
; . N Molar Relationship, Canine . -
. determine the association of oral habits with . . g 4.9% of the time pacifier use was
Rai et al. (2022) [51] 3 to 7 years SRR e Relationship, Midline ) . ) None Noted
malocclusion in primary dentition, and . . associated with malocclusion
. Discrepancy, Corssbite,
compare the prevalence of oral habits based . . .
Open Bite, Overjet, Overbite
on gender, race, age, and grade
Analyze selected malocclusion risk factors,
Samohyl et al. (2017) [52] 0 to 25 years their exposure time and overall Malocclusion Duration, Intensity
malocclusion risk scores.
Maxillary and Mandibular
Investigate the influence of pacifier removal  Intercanine width, Maxillary
Scudine et al. (2021) [53] 4 years on aspects of oro-dentofacial morphology ~ and Mandibular intermolar Duration

and function in preschool children.

width, Palatal Development,

Overjet, Overbite
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Table 3. Cont.

Factors Impacting

Author (Year) Age Range Study Objective Dental Complications Prevalence of Complications Pacifier Use
Silvestrini-Biavati et al Evaluate the consequences of prolonged ﬁ;j gr?:lel;sic?rl (21) 1;15 kﬁt(e)f pacifier users
' 3 to 5 years sucking habits on the development of the Anterior Open Bite P o e None Noted
(2016) [54] . . . o At 5 years old 8.7% of pacifier users had
orofacial complex in deciduous dentition. . )
anterior open bite
Estimate the prevalence and factors
Traebert et al. (2021) [55] 6 years ass.oc1ate.d with .the anterior open bite in Anterior Open Bite 494 /? of chlldre.n who used pacifiers had None Noted
children in the first school year in a anterior open bite
municipality in southern Brazil.
Dental Developmental Problems with
Pacifier use
Estimate the prevalence of malocclusions in . . 50.4% Class II or III Molar/
. L. Malocclusion, Overjet, . . .
the mixed dentition and to study Overbite. Posterior Canine Relationship
Traebert et al. (2020) [56] 6 years possible association with practices of . . 36.3% Overjet None Noted
. . . Crossbite, Anterior Open o .
breastfeeding and suction habits among Bite. Antorior Crossbite 40.1% Overbite
Brazilian schoolchildren. ’ 17.4% Posterior Crossbite
18.1% Anterior Open Bite
8.1% Anterior Crossbite
. . Malocclusion, Overjet,
Determine prevalence of malocclusion and Overbite, Posterior 50.5% of children who used a pacifier
Wagner et al. (2015) [57] 0 to 3 years associated risk factors in 3-year-old 4 o P None Noted

Thuringian children.

Crossbite, Anterior
Open Bite

had malocclusion

Zen et al. (2020) [14]

0 to 6 months

Evaluated the maxillary arch dimensions at
birth and 6 months of life, and to verify the
influence of pacifier use on

palatal development.

Maxillary Arch Dimensions

Duration, Time
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3.1. Malocclusion Patterns Associated with Pacifier Use

Pacifier use has been consistently linked to several types of malocclusion, with AOB,
posterior crossbite, and increased overjet being the most frequently reported. The rela-
tionship appears to be influenced not only by the presence of pacifier use but also by its
duration and frequency.

Among the most prominent findings is the strong association between pacifier use and
anterior open bite [48]. Several studies reported a significantly higher prevalence of AOB in
pacifier users compared to non-users. For instance, Alves et al. found that 55% of pacifier
users exhibited AOB versus 14% of non-users [25]. Likewise, Traebert et al. found that
49.4% of pacifier users exhibited a statistically higher prevalence of AOB when compared
to those who did not (p = 0.003) [55]. Al Duliamy et al. and Sousa reported an even
higher prevalence of 87% [24,36], while both Lira et al. and Oliveira identified a statistically
significant increase in AOB risk (p < 0.05) [35,45]. Notably, Oliveira reported that pacifier
users were 1.83 times more likely to develop an anterior open bite [45]. Interestingly, one
study found that open bite decreased significantly after children stopped using pacifiers;
before pacifier removal, 85% of children had an open bite, but this dropped to just 4%
one year later [53].

Posterior crossbite and overjet were other frequently observed outcomes. Miotto et al.
found a 1.77-fold increased risk of crossbite in pacifier users [34], and Germa et al. noted a
36% occurrence in children who continued pacifier use beyond age three [41]. Similarly,
prolonged pacifier use was linked to increased overjet. Feldens et al. and Moimaz et al.
reported prevalence rates of 51.4% and 22.8%, respectively, in children using pacifiers after
12 months [38,47].

Beyond individual conditions, general occlusal health was also adversely im-
pacted [39]. Costa et al. observed worse overall occlusal outcomes in pacifier users [31].
Wagner et al. reported that 50.5% of pacifier users developed some form of malocclu-
sion [57], while Amaral et al. found that 62.3% of pacifier-using children had malocclusions,
compared to significantly lower rates in non-users [26]. Additionally, Pegoraro et al. re-
ported that 86.1% of pacifier users experienced malocclusion [33]. Traebert et al. found
that children who used pacifiers were more likely to have a Class II or III bite, and this
connection remained significant even after considering other factors (p < 0.05) [56]. Besides
general malocclusion, distoclussion and maxillary arch growth were attributed to general
occlusal health. Feldens et al. found distoclusion to be common, especially in children
who used pacifiers, with 34.5% of past users and 51.7% of current users having it [37]. Zen
et al. found that pacifiers significantly impact the growth of the upper jaw: children who
used pacifiers experienced more growth in this area and the relationship was statistically
significant (p < 0.05) [14].

Nonetheless, some studies reported lower prevalence rates. For example, Gomes
et al. reported AOB in only 23.2% of pacifier users [43], and Moimaz et al. documented
relatively low rates of 12.9% for AOB and 0.7% for posterior crossbite in children under
30 months [47]. Herrera et al. found that only 13.4% of pacifier users developed posterior
crossbite [44]. Chen et al. reported that only 10% of pacifier users had excessive overjet [30].
The lowest prevalence of general malocclusion was found to be 4.9% by Rai et al. [51].

3.2. Influential Factors on Pacifier Use

While not all studies identified specific contributing factors, the majority consistently
pointed to three primary influences on dental development: duration, frequency, and
intensity of pacifier use [27,31,46]. Among these, intensity was the most difficult to measure
due to its reliance on subjective parental reporting. Lima acknowledged this limitation
in methodology, emphasizing the challenge of accurately quantifying sucking force or
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muscle engagement through survey data [46]. Despite this, Samohyl reported that even
without precise measurement tools, active and forceful sucking—characterized by the
engagement of stronger muscle forces—was consistently associated with adverse effects
on oral development [52]. Muscular forces—including tongue positioning and thrusting—
were also mentioned by Duliamy as large contributing factors to mandibular width and
AOB, respectively [24].

Frequency of use also demonstrated a notable impact. Several studies found a positive
correlation between how often a pacifier was used and the severity of dental complications.
For instance, Alves and Costa both noted that a higher usage frequency increased the risk
of malocclusion [25,31]. Nihi et al. quantified this relationship, reporting a prevalence
ratio of 11.33 for anterior open bite with increased pacifier frequency, suggesting a strong
dose-response relationship [49].

However, duration emerged as the most influential factor across studies. Lima iden-
tified the length of pacifier use as the strongest predictor of various malocclusion types,
surpassing both frequency and intensity in significance [46]. Supporting this, Assis et al.
found that duration alone accounted for 28.2% of the variation from normal dental de-
velopment [28]. Silvestrini-Biavati et al. showed that 78.3% of children with AOB were
still using a pacifier, and all children who continued pacifier use at age 5 had AOB [54].
This highlights the importance of early intervention and limiting long-term pacifier use to
reduce the risk of long-lasting oral health issues.

3.3. Age-Related Trends

Several studies demonstrated a clear association between shorter durations of pacifier
use and a reduced incidence of dental abnormalities. For instance, Golovachova reported
that continued use beyond 18 months was associated with an increase in the prevalence of
AOB from 9.3% to 13.8%, and an increase in Class II malocclusion from 22.5% to 27.9% [42].

A commonly identified critical threshold across studies was the age of three years.
Numerous findings indicated that the prevalence of both anterior open bite and posterior
crossbite increased significantly when pacifier use extended beyond this age. Cardoso
et al. observed that children under the age of three who used pacifiers exhibited an AOB
prevalence of 18.8%, while those who continued use past three years showed a markedly
higher prevalence of 65.1% [29]. Similarly, Galan-Gonzalez et al. found that the AOB
prevalence increased from 22.3% in children using pacifiers before the age of three to
35.5% in those who continued beyond that age [40]. Pimenta et al. observed that pacifier
use after the age of three was more often linked to distocclusion (p = 0.01) and open bite
(p < 0.05) [50].

Additional evidence reinforces the impact of prolonged pacifier use on the risk of
malocclusion. Da Rosa reported that pacifier use up to 48 months elevated the likelihood of
malocclusion by approximately 5- to 15-fold [32]. Likewise, Assis et al. found that pacifier
use extending beyond 18 months increased the risk of anterior open bite by a factor of
3.2 [28].

4. Discussion

This scoping review highlights a strong and consistent association between pacifier
use and various patterns of malocclusion in children. The evidence across studies indicates
that pacifier use is linked to an increased prevalence of AOB, posterior crossbite, increased
overjet, and general occlusal misalignment. Importantly, three key behavioral factors,
namely duration, frequency, and intensity of pacifier use, were identified as critical factors
influencing the severity and persistence of malocclusion. Among these, prolonged use
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consistently emerged as the most significant, with studies uniformly reporting higher rates
of malocclusion when pacifier use extended beyond early childhood.

Although a minority of studies reported lower prevalence rates of malocclusion among
pacifier users, the overall body of evidence underscores the detrimental impact of pacifier
habits on dental development. This reinforces the need for early intervention and targeted
parental education to minimize long-term consequences on children’s oral health.

The prevalence of AOB was the most notable in our findings; this aligns with previous
research on non-nutritive sucking habits. Sadoun et al. reported that children with habitual
non-nutritive sucking behaviors—such as pacifier or digit use—were significantly more
likely to develop AOB [20]. Likewise, multiple studies noted that posterior crossbite,
though less prevalent than AOB, was less closely linked to pacifier habits. Arpalahti and
Melink et al. both emphasized that a longer duration of pacifier use was a key risk factor in
the development of crossbite [27,58].

Duration and frequency were consistently associated with the degree of oral and
occlusal alteration. Studies such as those by Nihi, Warren, and Schmid all found that longer
and more frequent pacifier use correlated with increased malocclusion severity [17,49,59].
However, measuring intensity remains a methodological challenge, as it is typically reliant
on subjective parental reporting. Nevertheless, when intensity was evaluated—such as
in the study by Samohyl—forceful sucking was also linked to negative developmental
outcomes [52].

Age was also found to be a critical variable. Children who discontinued pacifier use
before the age of three showed substantially lower rates of malocclusion. This finding
aligns with the guidelines of the American Academy of Pediatric Dentistry [60], which
recommends that children discontinue pacifier use by the age of three. Furthermore,
studies such as those by Poyak and Christensen have shown that some occlusal changes
may self-correct if pacifier use is discontinued early, supporting the importance of timely
weaning [61,62].

4.1. Impact

When malocclusions persist beyond early childhood, orthodontic treatment becomes
the standard corrective approach. This may include braces, clear aligners, or other devices
designed to reposition teeth and improve occlusal function [63]. Research by Peres indicates
that misalignment that develops during the primary dentition stage significantly increases
the likelihood of needing orthodontic care in adolescence [64]. While such interventions can
be effective, they are often costly and may be inaccessible to families facing socioeconomic
barriers. In this context, the findings of this review are especially relevant: by addressing
modifiable behaviors early—such as pacifier use—families can potentially avoid the need
for extensive and expensive treatments later in life.

Furthermore, the impacts of malocclusion go beyond functional concerns. Masood
et al. emphasized the negative influence of poor occlusion on oral health-related quality
of life [65]. Children may experience difficulties in speaking, eating, and even facial
discomfort or pain. Aesthetic concerns related to misaligned teeth can also contribute to
reduced self-confidence, especially during school-age years [66].

Speech impairments are another consequence of misaligned dentition. Proper articula-
tion requires the correct positioning of the tongue, teeth, lips, and airflow—all of which
can be disrupted by malocclusion [67,68]. When left unaddressed, these issues may hinder
communication, academic performance, and self-esteem [69]. Understanding the role of
pacifier habits in early orofacial development is therefore essential not only for dental
health but also for speech and language development [70].
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Chewing difficulties also result from occlusal misalignment, as noted by Mag-
alhaes [71]. While not typically associated with severe nutritional deficits, this can limit
dietary variety and pose challenges in maintaining a balanced, healthy diet. Over time,
these difficulties may further compound a child’s health outcomes. Although children
often adapt to such challenges, psychosocial consequences become more pronounced with
age. As children become more aware of their appearance, dental irregularities can impact
their self-image and social behavior. Research has shown that developmental differences
in dental and facial appearance may lead to social withdrawal, a reluctance to smile or
speak, and diminished self-esteem [72-74]. These psychological outcomes highlight the
importance of preventive measures aimed at reducing non-nutritive sucking habits during
early childhood.

A study by Degan et al. found that professionally guided interventions explaining
health risks were the most effective for cessation, with a 90% success rate. Other methods
like applying unpleasant substances (80%) and sudden removal (64%) were also effective,
while parental explanation alone had limited success (38%) [75]. These findings suggest
that clear, structured guidance provided by health professionals can significantly support
caregivers in helping children wean from pacifiers. A controlled 12-month clinical trial in
4-year-old children showed that interrupting pacifier use not only reversed malocclusion,
but also improved breathing and speech functions, effectively correcting the oro-dentofacial
changes caused by the habit [53]. For dental practitioners, this underscores the importance
of communicating to parents that stopping pacifier use is not just preventative; it can
actively restore arch development and oral function. Clinicians should use clear, positive
messaging supported by visual aids, set structured weaning plans, and maintain regular
follow-up to reinforce progress and motivate lasting habit change.

4.2. Limitations

While this review provides a comprehensive synthesis of current literature on pacifier
use and dental development, several limitations should be acknowledged. First, although
we conducted a robust search across major databases, the number of databases included
was limited, which may have led to the omission of some relevant studies. Similarly, we
restricted inclusion to English-language publications, which may have excluded valuable
research published in other languages. These decisions were made to ensure feasibility and
consistency in interpretation but may impact the overall breadth of the review.

Another limitation was the broad age range of study participants across the included
articles. While this approach allowed for a more inclusive review of the literature, it may
have diluted the age-specific effects of pacifier use, particularly in critical developmental
windows. Additionally, we included studies with a range of designs and outcome measures.
This methodological diversity, while reflecting the current state of research, introduced
variability that made direct comparisons challenging.

We also acknowledge the lack of pacifier diversity that was included in the study.
There are many different types of pacifiers currently on the market—including orthodontic
pacifiers, round pacifiers, and flat pacifiers. Along with different shapes, there are also
different materials and constructions. Due to a lack of research involving and comparing
a diversity of pacifiers, studies that focused on the differences between types of pacifiers
were not included. While this limited our results, it also insured that only studies focused
on comparing pacifiers and malocclusion were included, eliminating any potential bias
that may have come from a comparison of pacifiers.

Despite these limitations, the strength of this review lies in its systematic approach, its
emphasis on clinically relevant outcomes, and the synthesis of emerging patterns across
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a diverse body of literature. The findings offer valuable insights and provide a strong
foundation for future targeted research and clinical recommendations.

4.3. Future Direction

Future research should investigate the impact of pacifier design, particularly by com-
paring orthodontic and conventional pacifiers, on dental and orofacial development. Cur-
rently, evidence is limited regarding whether specific designs may mitigate the risk of mal-
occlusion. This area of inquiry can be complicated by ethical considerations—particularly
the challenge of intentionally assigning infants to potentially harmful interventions—and
by practical issues related to infant acceptance of unfamiliar pacifier types. Nevertheless,
well-designed observational or longitudinal studies could offer meaningful insights while
minimizing ethical concerns.

Further studies are needed to disaggregate the individual effects of pacifier use be-
haviors, specifically duration, frequency, and intensity. While these factors are frequently
acknowledged in existing literature, few studies have examined them independently using
objective and standardized measurements. A deeper understanding of which behaviors
exert the greatest influence on oral development could lead to more nuanced and effective
guidance for both parents and product designers.

In addition, socioeconomic status was identified in several studies as a potential
moderator of pacifier use patterns and related outcomes. Future research should more
thoroughly explore the roles of income, caregiver education, access to dental care, and
health literacy in shaping pacifier habits and their long-term dental implications. Clarifying
these relationships could inform targeted public health strategies aimed at supporting
at-risk populations and reducing disparities in early childhood oral health. By addressing
these gaps, future studies can enhance our understanding of modifiable risk factors and
contribute to the development of evidence-based recommendations that are both practical
and equitable.

5. Conclusions

This review underscores the clear link between pacifier use and dental developmental
issues, particularly malocclusion. The risk of these outcomes increases with prolonged or
frequent use, highlighting the importance of early intervention. By understanding and
addressing modifiable factors—such as duration, frequency, and intensity—caregivers
and health professionals can take proactive steps to support healthy oral development.
Promoting awareness and timely weaning is essential to reducing the likelihood of long-
term complications. Clinicians should have the best interest of patients in mind when
providing parents with guidelines to promote lasting habit changes or prevent or reverse
issues that develop from pacifiers.
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