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ABSTRACT

The aim of the present study was to evaluate and compare the risk of malocclusion according to gender using
the Baby-Roma Index and occlusal traits in a sample of Albanian preschool-age children. Three hundred thirty children
3-6 years old were screened, and data were collected using the Baby Roma Index. The overall prevalence of malocclusion
was 68.8%. None of the examined children was assigned to grade 5 (systemic problems). 46.2% of children (56 males
and 49 females) had a score of 4. Similarly, among the children in grade 3, there were more males than females. 31% of
participants were assigned minor/no treatment needs. There was no significant relationship between genders and index
grades. The most observed frequency of molar relationship right (52.4%) and left (54.1%) sides was flush terminal plane.
Distal step was less frequent (17.6% right side and 18.9% left side). There was no significant change in right and left
molar relationships between genders. Class | canine relationships (62% right side) and 64% (left side) were the most
frequent. There was no significant relationship between canine relationships and gender. Malocclusion was widespread
among children included in the study. Almost half of them need orthodontic treatment. There were no gender-based
changes in the risk of malocclusion and occlusal traits.
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INTRODUCTION

The first stage of occlusal development is the primary dentition stage, which begins with the eruption of the first
tooth (1). The development of malocclusion begins during the primary dentition stage (2, 3) and can be accordingly
detected (4).

Previous studies have confirmed that malocclusion observed in primary dentition represents a risk factor for the
necessary orthodontic treatment of permanent dentition (5) and an increase in the frequency in the mixed dentition phase
(6). Moreover, children with previous anterior open bite (AOB), increased overjet (OVJ), and posterior crosshite (CB)
have a greater risk of having the same characteristics in the mixed dentition (7). The multi-factorial etiology of
malocclusion includes mouth breathing and non-nutritive sucking habits.
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There are several consequences related to mouth breathing, including malocclusion, the deterioration of oral
hygiene, increased prevalence of caries, periodontal diseases, and abnormal maxillofacial growth (8). Persistence of non-
nutritive sucking beyond 3 years is implicated in malocclusions, such as AOB, PCB, and Class Il molar relationship (9).
Hence, it is important to intervene before the malocclusion stabilizes and escalates (3, 10). Interceptive treatments are
known to be less invasive, less expensive, faster, and often reduce the need for other treatments (11).

There is concern about the necessity of assessing the need for orthodontic treatment in primary dentition when
a wide variety of skeletal, dental, and functional factors, if unobserved, could adversely influence occlusion and
craniofacial growth. Grippaudo et al. modified the ROMA (Risk of Malocclusion Assessment Index) index and targeted
the age of primary dentition (Baby -ROMA Index). The index is divided into four main categories of problems: systemic,
craniofacial, dental, and functional. Each category has a score (from 1 to 5) corresponding to the risk severity and an
alphabet letter for each different type of malocclusion (12).

Epidemiological studies can assess the prevalence and establish the risk of malocclusions observed in preschool-
age children, which in turn contributes to establishing the need for interceptive orthodontic treatment (13). Hence,
considering the limited data regarding the prevalence and complete absence of previous data regarding the risk of
malocclusion among Albanian preschool-age children, the aim of the present study was to evaluate and compare according
to gender the risk of malocclusion using the Baby-Roma Index and occlusal traits in a sample of preschool age children
visiting the University Dental Clinic.

MATERIAL AND METHODS

This descriptive cross-sectional study was conducted at the Dental Clinic of Albanian University, Tirana,
Albania, from January 2022 to 2024. Only children with complete primary dentition with no history of previous
orthodontic treatment were included in the study. The sample size (330) was calculated by applying the formula:

n=2z%p (1 — p)/e?

Involved children were examined by the authors of the study (E.K and E.G) at the Clinic. The presence of parents
during the examination allowed us to collect all the necessary anamnestic data for the Baby Roma Index (12).

Thirty randomly selected children were double-examined for the intra-examiner and inter-examiner reliability
tests through Cohen’s Kappa coefficient. Both intra-examiner 0.82 and interexaminer 0.77 were considered optimal.
Occlusal traits were assessed while each child was biting on his or her posterior teeth with the jaws in centric relation
(maximal intercuspation).

The primary molar relationship of the maxillary and mandibular second primary molars for both sides in the
vertical plane was classified according to Baume (14).

- flush terminal plane: the distal surfaces of upper and lower primary second molars are in one line with each other
when the primary teeth are in occlusion;

- distal step: the distal surface of the lower primary second molar is distal to the distal surface of the primary upper
second molar in occlusion;

- mesial step: The distal surface of the mandibular primary second molar was mesial to that of the maxillary
primary second molar.

The primary canine relationship was also assessed on both sides (15) and classified as:

Class I: the cusp tip of the maxillary primary canine tooth was in the same vertical plane as the distal surface of

the mandibular primary canine.

Class Il: the cusp tip of the maxillary primary canine tooth was mesial to the distal surface of the mandibular

primary canine.

Class Il1I: the cusp tip of the maxillary primary canine tooth was distal to the distal surface of the mandibular

primary canine.

Overjet (OVJ) expressed in (mm) was measured with a graduated periodontal probe from the mid-point of the
labial surface of the most anterior lower central incisor to the mid-point of the labial surface of the most anterior upper
central incisor.

Overbite (OVB) expressed in mm was measured with a graduated periodontal probe, which is the vertical
distance between the incisal edges of the upper and lower central incisors. Spacing was recorded as present when the
child had spacing between all teeth in the anterior segments of the maxilla and mandible and absent when there were no
visible spaces or tooth rotation was present.

Anterior crossbite (CB) was recorded as present when one or more of the maxillary incisors/canine occluded
lingually to the mandibular incisors/canine.
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Posterior crossbite was recorded as present when one or more of the maxillary molars occluded lingually to the
mandibular molars. Scissors bite was recorded as present when maxillary molars occluded to the buccal surfaces of the
corresponding mandibular molars and/or mandibular molars occluded to the lingual surfaces of the corresponding
maxillary molars.

Data were statistically assessed by descriptive analysis using the IBM SPSS Statistics 26.0 package program
(IBM Corp., Armonk, New York, USA). The associations established between gender and risk of malocclusion Baby
Roma Index and occlusal traits were performed using a chi-square test with a significance level set at 5%.

RESULTS

Table | depicts the observed frequency according to index grades. The overall prevalence of malocclusion is
68.8%. None of the examined children was assigned to grade 5 (systemic problems). According to index grades, the most
prevalent is from grade 4 caries and early loss of deciduous teeth (35.6%). With reference to grade 4, our result indicates
that the prevalence of CB >2mm or lateral shift (4n) is 8.8%, and the prevalence of negative OVJ is 4.8%. Regarding
grade 3, the most prevalent is displacement >2mm (30) 7.8%, and open bite > 4mm (3p) 3.6%.

In grade 2, the most prevalent malocclusion is OVJ 3-6mm (2h) 17.8% and CB<2mm or no lateral shift (2n)
9.3%. The functional problem also belongs to grade 2, and according to Table I, the most prevalent is thumb/finger
sucking habit (2w) 24.9% and oral breathing/OSAS (2x) 19.6%.

Table I. Frequency of Index grades.

Systemic problems Index grade Present
Maxillo-facial Trauma

with condylar fracture 5a 0%
without condylar fracture 2a 0%
Congenital Syndromes/Malformations 5b 0%
Postural/ Orthopaedic Problems 2c 0.9%
Medical or Auxological Conditions 2d 0%
Inheritance of malocclusion 2e 2.4%

Craniofacial Problems

Facial or Mandibular Asymmetries 4f 0.6%
TMJ dysfunctions 49 1.2%
Outcomes of trauma or Surgery

of the craniofacial district 5j 0%

Maxillary Hypoplasia /
Mandibular Hyperplasia
OVJ<0 4k 4.8%

Dental Problems

Maxillary Hyperplasia
/ Mandibular Hypoplasia

OoVvJ>6mm 3h 6.2%
3mm<OVJ<6mm 2h 17.8%
Caries and Early Loss

of DeciduousTeeth 4 35.6%
Scissor bite 4m 0%
Crossbite

>2mm or lateral shift 4n 8.8%
<2mm or no lateral shift 2n 9.3%
Displacement

>2mm displacement 30 10.1%
>1mm — absence of diastema 20 9.6%
Open bite

>4mm 3p 8.4%
>2mm 2p 6.6%
Hypodontia up to 2 teeth 3q 0.6%
more than 2 teeth 4q 0%
Supernumerary teeth 4q 1.2%
OVB>5mm 2r 2.1%
Poor oral hygiene 2t 24.8%

Functional Problems

Parafunctions (bruxism, jaw

clenching) 2v 4.8%

Thumb/finger Sucking Habit 2w 24.9%
Oral breathing /OSAS 2X 19.6%
None of the problems 31.2%
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Table 11 shows the frequency and comparison of the risk of malocclusion related to gender; 46.2% of children
(56 males and 49 females) scored 4. Similarly, among the children in grade 3, there were more males than females. 31%
of participants were assigned minor/no treatment needs. There was no significant relationship between genders and index
grades (Table 11).

Table I1. Comparison of index grades according to gender.

Index grades Female Male p-value
Minor/ no treatment need 37 33

Borderline 21 31 0.229
Treatment need 4 49 56

Results of occlusal traits observed and comparison according to gender are shown in Table Ill. The most
observed frequency of molar relationship on the right (52.4%) and left (54.1%) side was a flush terminal plane. Distal
step was less frequent (17.6% right side and 18.9%). There was no significant change in right and left molar relationships
between genders.

Class I canine (62% right side) and 64% (left side) were the most frequent. There was no significant relationship
between canine relationships and gender (Table I11).

Table I11. Comparison of occlusal traits according to gender.

Female Male p-value
Right molar
Flush terminal plane 54 65 0.707
Mesial step 37 31
Distal step 19 21
Left molar
Flush terminal plane 63 60 0.628
Mesial step 36 44
Distal step 24 19
Right canine
Class | 77 64 0.955
Class Il 33 28
Class Il 12 13
Left canine
Class | 82 65 0.628
Class 11 25 26
Class Il 14 15

DISCUSSION

The aim of the present study was to evaluate and compare, according to gender, the risk of malocclusion using
the Baby-Roma Index and occlusal traits in a sample of Albanian preschool-age children. Previous studies have
consistently shown that malocclusion is widespread among preschool-age children, with prevalence rates of 42%, 81.44%,
and 89% (6, 16, 17). Indeed, the results yielded from the present study revealed a predominance of children with
malocclusion (68.8%) compared to children without malocclusion. Other authors using the same index have also pointed
out almost similar frequency of malocclusion, 69%-71% (18, 19).

Apart from prevalence, the Baby Roma Index enables the categorization of the malocclusion with reference to
the risk severity. Scores 4 and 5 require an immediate orthodontic treatment (12). 46.2% of our sample had a score of 4.
Like Govil (18), who also found that most of the sample had a score of 4 that required an immediate treatment need, and
the most frequent malocclusions from this category were caries and early loss of deciduous teeth 35.6%. Dental caries is
the main reason for the early loss of deciduous teeth, affects the development of normal occlusion, and increases the need
for orthodontic treatment at later stages (20, 21).

Results from various studies show that apart from being closely associated with oral habits (10, 22), the
prevalence of posterior CB increases during the transition from primary to permanent dentition (23). The prevalence of
posterior CB >2mm in our study was 8.8%, the second most prevalent malocclusion from scale 4. The overall prevalence
of CB in our study (18.1%) agrees with the reported prevalence among Slovenian (15.2%) and Spanish children (19.7%)
(10, 24).
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A score of 3 indicates the presence of a malocclusion, which can persist or worsen; therefore, patients will be
assessed again before the growth spurt. OVJ >6mm, open bite >4mm, and displacement >2mm are included in the score
of 3. The available literature suggests that these malocclusions are highly prevalent among preschool-age children (6, 25,
26).

The frequency of score 3 in our result (22.8%) is higher than the frequency observed by Grippaudo (9%) and
Singh (12.3%) (18,19). A possible explanation for this change is that displacement >2mm was more frequent among
children included in this study (10.1% vs 5.1% and 1.4%). The presence of spacing has a strong impact on the eruption
of permanent teeth and the establishment of occlusion. Consequently, the absence of spacing increases the occurrence of
malocclusion and the necessity of orthodontic treatment (27). In addition to a significant relationship between caries and
crowding, a previous study among Albanian preschool children also found that children without maxillary spacing were
more susceptible to caries (17).

While a score of 1 is only a routine check-up to monitor the occlusion, a score of 2 is more exposed to the action
of risk factors. Mouth breathing and bad oral habits were confirmed as risk factors from a study among Italian preschool
children using the same index as in the present study that found a significant association between malocclusion traits such
as AOB, increased OVJ, and CB (28). Results yielded from this study [thumb/finger sucking habit (2w) 24.9% and oral
breathing/OSAS (2x) 19.6%] are in line with previous reports that similarly found that oral habits and mouth breathing
are widespread among children of preschool age (26, 28).

Comparisons according to gender were among the aims of the study. Neither the risk scores nor occlusal traits
showed statistically significant differences between females and males. There are various conclusions from other studies
using other classification methods regarding gender differences in any malocclusion trait. The study involving Libyan
children, except for OVB, did not find significant differences for OVJ, crowding, and CB (4).

Among German children, cross-bite and open-bite were recorded significantly more often in girls (29). Similarly,
a study to evaluate the prevalence of subjects needing an interceptive orthodontic treatment (IOTN) found that CB and
oral habits were more prevalent among females (11). Ovsenik, in her study, found that posterior CB was more frequent
in females, but the difference was not significant (24). Additionally, a study involving Greek children found no significant
gender differences in the sagittal relationships of second primary molars and primary canines (30).

CONCLUSIONS

By recognizing the risk of malocclusion during the primary dentition stage, which is already established and
directly related to risk factors confirmed in this study, early detection is paramount in preventing the severity and
subsequent orthodontic treatment needed in permanent dentition.

Increased awareness from pediatricians, considering that they perhaps examine preschool children more
frequently than orthodontists, will benefit both children and parents.
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