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Aim This study evaluates the prevalence of Interceptive 
Orthodontic Treatment Need (IOTN) in Italian school-children. 

Study Design A prospective observational study was 
conducted to assess the prevalence of IOTN in patients 
undergoing a first visit at the Santa Chiara Hospital Paediatric 
Dentistry Unit in Pisa, Italy. Two thousand, one hundred ninety-
nine subjects met the inclusion criteria and were enrolled in the 
study; data on age, gender and concomitant systemic pathologies 
were collected from medical records. All participants were 
examined for individual IOTN: the presence of anterior and/or 
unilateral/bilateral crossbite with or without midline deviation, 
bad habits (finger, sucking habits, mouth breathing, and tongue 
thrust), overjet > 3 mm, lack of space for 1.2 and 2.2 eruption 
were investigated. The presence of one of the above mentioned 
parameters was considered positive for IOTN. Chi-square test was 
used to evaluate any statistically significant difference (p < 0.05).

Results The prevalence of IOTN was 35.5%,  being unilateral 
posterior crossbite the most represented (36.3%). Bad habits 
were found in 29.5% of IOTN children. 

Conclusions The study confirms the presence of a significant 
percentage of paediatric patients who need IOTN; early treatment 
is highly recommended to reduce  malocclusion outcomes in the 
adult population.
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Introduction

International guidelines in paediatric dentistry highlight 
the importance of early evaluation of occlusion and dentition 
development in children, [American Academy of Paediatric 
Dentistry Clinical Affairs Committee-Developing Dentition 
Subcommittee, 2008-2009]. The aetiology of a malocclusion 
may be due either to dental components or to skeletal causes: 
craniofacial growth pattern [Defabianis et al., 2022], duration 
of bad habits, concomitant presence of systemic pathologies, 
early diagnosis, timing of orthodontic treatment and parental 
support [American Academy on Paediatric Dentistry Clinical 

Affairs Committee-Developing Dentition Subcommittee, 
2008-2009; Ackerman, 2004] are all factors with high impact 
on skeletal growth and treatment outcome. In this regard 
paediatricians and paediatric dentists play a key role in the early 
interception of malocclusions to reduce their high prevalence 
during growth, as delayed interventions often result ineffective 
[Kamdar et al., 2015]. Many cephalometric studies reported in 
literature have demonstrated how an orthodontic treatment 
carried out during the pubertal growth peak may have a serious 
impact on skeletal development [Baccetti et al., 2000; Giuca et 
al. 2020]. Furthermore, histological studies confirm that from 
the age of 10 the median palatine suture begins to form the 
first interdigitations, which reduces progressively the skeletal 
effects on maxillary expansion. This may be responsible of the 
failure of orthopaedic expansion of the palate in teenagers 
[Melsen et al., 1972]. 

In Italy, more than 75% of the paediatric population is 
affected by malocclusion [Grippaudo et al., 2013; Grippaudo, 
2008; Ferro et al., 2017] but, while in USA about 90% of 
children are examined in the first year of life, when deciduous 
teeth erupt, in Italy this happens later, at the age of 3 to 4 years, 
when the eruption of deciduous teeth has completed [Bubna 
et al., 2012]. According to the recent clinical recommendations 
in odontostomatology, published in 2017 Italian ministerial 
guidelines, the first dental visit should take place at the age of 
18–24 months, regardless of the presence of evident dental 
problems [Wolfe et al., 2006]. The aim is to intercept growth 
pattern alteration and/or dental anomalies that may lead to 
systemic problems (such as breathing disorders and subsequent 
obstructive sleep apnea problems) and provide clinical solutions 
and oral hygiene and alimentary recommendations to be 
adopted from the first years of life [Giuca et al., 2021]. 

The term “interceptive orthodontic treatment” refers to any 
orthodontic treatment performed in young patients. Childhood 
is the ideal time to correct a malocclusion: treatment is less 
invasive, less expensive, faster, has a short duration, the devices 
used are generally simple, easy to apply, well-tolerated by 
patients also for long periods, with no interference with daily 
activities. Furthermore, as mixed dentition is the ideal time for 
treatment, deciduous teeth are used as anchorage, preventing 
the risk of onset of caries and/or periodontal problems in the 
permanent teeth. 

The purpose of this study was to evaluate, among patients 
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belonging to the Unit of Paediatric Dentistry of the Santa 
Chiara Hospital in Pisa, the prevalence of subjects needing an 
interceptive orthodontic treatment (IOTN).

Study Design

A prospective observational study was conducted to assess 
the prevalence of IOTN in patients undergoing a first visit at 
the Unit of Paediatric Dentistry of the Santa Chiara Hospital 
in Pisa from April 2015 to February 2021. Only children aged 
4–10 with good compliance and no systemic disease were 
included in the study. Data on age, gender and concomitant 
systemic pathologies were collected from medical records. All 
participants were examined for individual IOTN: the presence 
of anterior and/or unilateral/bilateral crossbite with or without 
midline deviation, bad habits (sucking habits, mouth breathing, 
and tongue thrust), overjet > 3 mm, and lack of space for 1.2 
and 2.2 eruption were investigated (Fig. 1). All patients were 
examined by the same operator to minimise bias related to 
inter-operator variable. The patients were all examined with 
the same instruments (probe, mirror) and in the same lighting 
conditions. The presence of one of the above mentioned 
parameters was considered positive for IOTN. Chi-square test 
was used to evaluate any statistically significant difference (p 
< 0.05). 

StatiStical analySiS

All data reported were evaluated through statistical tests 
with the use of a suitable statistical program SPSS 26.0 (SPSS 
Inc., Chicago, Ill., USA). Frequencies and percentages of 
malocclusions found in the study sample were calculated 
and the Chi-square test was used to evaluate any statistically 
significant difference  (p <0.05).

A comparative analysis was carried out between patients 
who had malocclusion that required interceptive orthodontic 
treatment (IOTN Group) and those who did not need 
orthodontic therapy.

Then, it was evaluated which malocclusion was the most 
prevalent and if there were differences related to gender.

Results 

Two thousand, six hundred eighty-three patients aged 4–10 
years were enrolled in the study, but only 2199 (1104 males 
and 1095 females, mean age 6.74 for males and 6.63 for 
females) met the inclusion criteria (Fig. 2). 

FIG. 2 Patients included in the study, divided by gender.FIG. 1 Medical records form used for the study.
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FIG. 5  Bad habit distribution in the bad habit children of IOTN group.

FIG. 3 Patients divided by Interceptive Orthodontic Treatment Need (IOTN).

FIG. 4 Distribution of the conditions requiring IOT within the IOTN group.
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Patients needing interceptive orthodontic treatment 
were 780/2199 (35.47%) (Fig. 3), and females showed a 
statistically significant higher need for treatment (p: 0.0001, 
p <0.05),  283/780 (36.3%) showed unilateral/bilateral 
crossbite; bad habits were found in 230/780 (29.5%); 
anterior crossbite in 111/780 (14.2%); overjet > 3 mm in 
107/780 (13.7%); lack of space 2+2 in 49/780 (6.3%) (p 
<0.001, p <0.05) (Fig. 4).

In case of unilateral and anterior crossbite, females were 
significantly more represented than males (p <0.001, p 
<0.05 and p: 0.008, p <0.05, respectively). A statistically 
significant difference was also observed regarding bad 
habits and increased overjet (p <0.001, p <0.05 respectively,) 
being females prevalent (p: 0.02, p <0.05). 

In addition, 230/780 patients with bad habits were further 
investigated:  tongue thrust and/or mouth breathing was 
observed in 100/780 (43.5%) of patients, the pacifier use 
in 80/780 (34.7%), finger sucking in 40/780 (17.4%) and 
lip sucking in 10/780 (4.4%) of the children enrolled (Fig. 
5). No significant differences were observed for tongue 
thrust/mouth breathing and pacifier use (p: 0.05), while 
finger and lip sucking were significantly less represented 
(p <0.001, p < 0.05).

Moreover, a statistical analysis was performed to compare 
patients aged 4–6 and 7–10 years to assess whether there 
were significant differences in the prevalence of bad habits 
(Table 1). 

Discussion 

The aim of this study was to evaluate the prevalence of 
subjects with IOTN in an Italian population of children aged 
4–10 years. The results showed that 35.5% of the patients 
enrolled needed interceptive orthodontic treatment (IOTN) as 
reported by by Bishara et al. [1988]. Given that as malocclusions 
is a condition involving dental arches, bones, and muscles, early 
intervention is essential to reduce the incidence in the paediatric 
population. In our study, unilateral/bilateral crossbite with or 
without midline deviation was the most frequent malocclusion 
observed (p <0.001, p <0.05), affecting 36.6% of the patients 
enrolled. Data reported in literature confirm a prevalence of 
5 to 23% [Carvalho et al., 1998; Dimberg et al., 2015; Negri 
et al., 2021; Ferro et al., 2016] with a prevalence of females 
affected [Ferro et al., 2016]. Early treatment is strongly indicated 
in these cases as the timing of treatment is crucial to reduce the 
prevalence during growth, while delayed interventions often 
result ineffective [Kamdar et al., 2015; Cenzato et al., 2021]. 

Furthermore, as malocclusion is the result of an interaction 

between genetically-controlled cell proliferation and 
environmental influences [McIver et al., 2007], genetics and 
oral habits can influence the presence of transverse discrepancy 
[Larsson et al., 2001]. In our study bad habits were observed in 
29.5% of IOTN children: tongue thrust and mouth breathing 
were observed in 43.5% of the patients, pacifier use in 34.7%, 
finger sucking in17.4% and lip sucking in 4.4%.  Bad habits 
were statistically more significant in children aged 4–6 years and 
decreased later, probably because older children stop sucking 
habits once grown-up [Ferro, 2014; Larsson et al., 1985]. 
Tongue thrust and mouth breathing were more frequently 
observed in younger patients, even if it is not clear if they 
are themselves the primary cause of malocclusion or if their 
onset is a compensatory mechanism due to dental malposition 
[McIver et al., 2007]. Children with anterior crossbite (negative 
overjet, Class III malocclusion) were observed in 111/780 IOTN 
patients (14.2%). 

In Caucasians, prevalence of Class III malocclusion is around 
5% and increases to 12% in the Asian populations [Ngan et al., 
2005; Mucedero et al., 2008]. In this malocclusion, mandibular 
protrusion is generally associated to maxillary retrusion and 
dentoalveolar compensation [Tollaro, 2007; Carli et al., 2021]. 
Very often patients with mouth breathing and tongue thrust 
develop a Class III malocclusion, due to the low position of the 
tongue in the oral cavity, which, with its continuous propulsive 
action on the mandible and no morphogenetic action on the 
palate, impacts the growth of the jaws [Benedetti, 2010]. In 
these patients too, early treatment is highly recommended and is 
focused on the correction of the lingual function on the maxilla.

An overjet > 3 mm was found in 107/780 (13.7%) of our 
patients and according to what reported in literature, it is 
advisable to perform an early treatment to reduce it, as the risk 
of traumatic fracture of the incisors increases by 13% for each 
additional mm of overjet [Italian guidelines for the prevention 
and management of dental trauma in children. Ital J Pediatr. 
2019, Artun et al., 2005]

Conclusion

The present study confirms the presence of a significant 
percentage of paediatric patients who need early interceptive 
orthodontic treatment. These patients must be treated as 
soon as possible, as in early childhood it is easier to impact on 
dentoskeletal growth thanks of the higher rate of compliance 
compared with teenagers. Interceptive treatments are less 
invasive, less expensive, faster, and often reduce the need of 
other treatment. 

The findings of our study contribute to the understanding of 
the importance of early orthodontic treatment in young subjects 
and, in this perspective, early orthodontic evaluation in young 
patients must be encouraged. Moreover, the study showed 
how bad habits are represented in the paediatric population 
and how they affect the incidence of malocclusion in different 
age groups. Further studies are needed to evaluate bad habits 
prevalence in children aged 0–4, who were excluded from the 
present work.

RefeRenceS

 › Ackerman M. Evidenced-based orthodontics for the 21st century. J Am 
Dent Assoc 2004; 135(2): 162-7. 

 › American Academy on Paediatric Dentistry Clinical Affairs Committee-
Developing Dentition Subcommittee; American Academy on Paediatric 
Dentistry Council on Clinical Affairs. Guideline on management of the 
developing dentition and occlusion in paediatric dentistry. Pediatr Dent 

TAB. 1 Percentage of bad habits by age.

Age Pacifier 
use

Finger 
sucking

Lip 
sucking

Oral breathing / atypical 
swallowing

4 61.2% 25.0% 20.0% 36.0%

5 20.0% 32.5% 30.0% 29.0%

6 13.7% 12.5% 10.0% 13.0%

7 3.80% 7.50% 0% 8.00%

8 0% 5.00% 30.0% 5.00%

9 1.30% 10.0% 10.0% 7.00%

10 0% 7.50% 0% 2.00%



CARLI E. ET AL.

98 EuropEan Journal of paEdiatric dEntistry vol. 24/2-2023

2008-2009;30(7 Suppl):184-95. 
 › Artun J, Behbehani F, Al-Jame B, Kerosuo H. Incisor trauma in an 

adolescent Arab population: prevalence, severity, and occlusal risk factors. 
Am J Orthod Dentofacial Orthop. 2005 Sep;128(3):347-52.

 › Baccetti T, Franchi L, Toth LR, McNamara JA Jr. Treatment timing for Twin-
block therapy. Am J Orthod Dentofacial Orthop. 2000 Aug;118(2):159-70

 › Benedetti M. Trattamento delle terze classi in dentizione decidua: quando e 
perché. Risultati a distanza. 2010. Ed. Martina Bologna, 50-53

 › Bishara SE, Hoppens BJ, Jakobsen JR, Kohout FJ. Changes in the molar 
relationship between the deciduous and permanent dentitions: a 
longitudinal study. Am J Orthod Dentofacial Orthop. 1988 Jan;93(1):19-28. 

 › Bishara SE, Warren JJ, Broffitt B, Levy SM. Changes in the prevalence 
of nonnutritive sucking patterns in the first 8 years of life. Am J Orthod 
Dentofacial Orthop. 2006 Jul;130(1):31-6 

 › Bubna S, Perez-Spiess S, Cernigliaro J, Julliard K. Infant oral health care: 
beliefs and practices of American Academy of Pediatric Dentistry members. 
Pediatr Dent. 2012;34(3):203-9

 › Cagetti MG, Marcoli PA, Berengo M, Cascone P, Cordone L, Defabianis 
P, De Giglio O, Esposito N, Federici A, Laino A, Majorana A, Nardone 
M, Pinchi V, Pizzi S, Polimeni A, Privitera MG, Talarico V, Zampogna S. 
Italian guidelines for the prevention and management of dental trauma in 
children. Ital J Pediatr. 2019 Dec 4;45(1):157. 

 › Carli E, Pasini M, Lardani L, Giuca G, Miceli M. Impact of self-ligating 
orthodontic brackets on dental biofilm and periodontal pathogens in 
adolescents. J Biol Regul Homeost Agents. 2021;35(3 Suppl. 1):107-115. 
doi:10.23812/21-3supp1-13

 › Carvalho JC, Vinker F, Declerck D. Malocclusion, dental injuries and dental 
anomalies in the primary dentition of Belgian children. Int J Paediatr Dent. 
1998 Jun;8(2):137-41. 

 › Cenzato N, Iannotti L, Maspero C. Open bite and atypical swallowing: 
orthodontic treatment, speech therapy or both? A literature review. Eur J 
Paediatr Dent 2021; 22(4):286-290.

 › Defabianis P, Mussa A, Ninivaggi R,Carli D,Romano F Maxillo-facial 
morphology in Beckwith-Wiedemann syndrome: a preliminary study on 
(epi)genotype-phenotype association in Caucasians.. International Journal 
of Environmental Research and Public Health. Special Issue:Oral Diseases 
with Orofacial Manifestations. February 2022. 19, 2448

 › Dimberg L, Lennartsson B, Arnrup K, Bondemark L. Prevalence and change 
of malocclusions from primary to early permanent dentition: a longitudinal 
study. Angle Orthod. 2015 Sep;85(5):728-34 

 › Ferro R, Besostri A, Olivieri A, Quinzi V, Scibetta D. Prevalence of 
cross-bite in a sample of Italian preschoolers. Eur J Paediatr Dent. 2016 
Dec;17(4):307-309. 

 › Ferro R, Pasini M, Fortini A, Arrighi A, Carli E, Giuca MR. Evaluation of 
maxillary and mandibular arch forms in an Italian adolescents sample with 
normocclusion. Eur J Paediatr Dent. 2017;18(3):193-198. 

 › Giuca MR, Carli E, Lardani L, Pasini M, Miceli M, Fambrini E. Pediatric 
Obstructive Sleep Apnea Syndrome: Emerging Evidence and Treatment 
Approach. ScientificWorldJournal. 2021 Apr 23; 2021:5591251.

 › Giuca MR, Pasini M, Drago S, Del Corso L, Vanni A, Carli E, Manni A. 
Influence of Vertical Facial Growth Pattern on Herbst Appliance Effects in 
Prepubertal Patients: A Retrospective Controlled Study. Int J Dent. 2020 
Jan 11;2020:1018793 

 › Grippaudo C, Pantanali F, Paolantonio EG, Grecolini ME, Saulle R, La 
Torre G, Deli R. Prevalence of malocclusion in Italian schoolchildren and 
orthodontic treatment need. Eur J Paediatr Dent. 2013;14(4):314-8 

 › Grippaudo C, Paolantonio EG, Deli R, La Torre G. Orthodontic treatment 
need in the Italian child population. Eur J Paediatr Dent. 2008 Jun;9(2):71-5

 › Kamdar RJ, Al-Shahrani I. Damaging oral habits. J Int Oral Health. 2015 
Apr;7(4):85-7. 

 › Larsson E. Sucking, chewing, and feeding habits and the development of 
crossbite: a longitudinal study of girls from birth to 3 years of age. Angle 
Orthod. 2001 Apr;71(2):116-9.  

 › Larsson EF, Dahlin KG. The prevalence and the etiology of the initial 
dummy- and finger-sucking habit. Am J Orthod. 1985 May;87(5):432-5.

 › McIver et al., in Proffit WR Contemporary Orthodontics 4 ed. St Louis: 
Mosby, 2007. 

 › Melsen B. A histological study of the influence of sutural morphology 
and skeletal maturation on rapid palatal expansion in children. Trans Eur 
Orthod Soc 1972 :499-507. 

 › Mucedero M, Coviello A, Baccetti T, Franchi L, Cozza P. Stability factors 
after double-jaw surgery in Class III malocclusion. A systematic review. 
Angle Orthod. 2008 Nov;78(6):1141-52.

 › Negri P, Vena F, Lomurno G, Coniglio M, Cianetti S, Gatto R, Severino 
M. Index of Orthodontic Treatment Need (IOTN) and distribution of 
malocclusion traits in a population of growing patients attending a 
public orthodontic service in Perugia (Italy). Eur J Paediatr Dent. 2021 
Dec;22(4):303-308.  

 › Ngan P. Early Timely Treatment of Class III Malocclusion. Semin. Orthod. 
2005;11:140–145. 

 › Ferro R. Semeiotica Ortodontica in dentatura decidua. Ed Martina 2014.  
Mancano le pagine da citare.

 › Tollaro I, 2007 Ortodonzia e ortopedia dentofacciale in dentatura 
decidua:quali malocclusioni devono essere intercettate il più precocemente 
possibile. Odontoiatria per il pediatra. Pacini Editore, Pisa 115-122. 

 › Wolfe et al., 2006 Scottish Intercollegiate Guideline Network 2006. 


