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Abstract

ABSTRACT

Aim:

To establish the prevalence of incipient malocclusion among 4-12 years old school
going children in Lucknow city and to determine the need for early orthodontic
treatment in primary and mixed dentition period using Baby-ROMA and Risk of
Malocclusion Assessment (ROMA) index.

Methods:

3600 children in primary and mixed dentition stage aged 4-12 years were clinically
screened for indications of Early Orthodontic Treatment. The subjects were divided
into two groups, on the basis of age and dentition: Group-I: 4-6 years- with primary
dentition and Group-II: 7-12 years- with mixed dentition. The collected data was then
clinical analyzed for occlusal deformities in Group-I using Baby-ROMA index and in
Group-11 using ROMA index. The Risk of Malocclusion Assessment (ROMA) index

and Baby-ROMA index was recorded to assess the treatment needs.

Result:

The overall prevalence of malocclusion was 47.9% in primary dentition and 50.9% in
mixed dentition period. Based on the scoring criteria of Baby-ROMA index females
were at a greater risk of developing malocclusion in primary dentition period (34.4%),
(p value <0.001). However, on the basis of scoring criteria of ROMA index, males
were at a greater risk of developing malocclusion in mixed dentition period (50.9%),
(p value <0.001).

Conclusion:

Early identification and assessment of malocclusion helps in reducing the length and
the severity of the orthodontic treatments. Orthodontic treatment at an early stage of
development utilizes the use of simple devices and offers the lower therapeutic cost

besides playing an important role in terms of children oral health.



Introduction

INTRODUCTION

“Timing is everything” holds best for occlusal management in children indicating
early orthodontic treatment need. Guidance of the eruption and development of the
primary, mixed and permanent dentition is an essential part of Paediatric Dentistry.
Such guidance should aid in the development of a permanent dentition which is, in a,

harmonious, functional and aesthetically acceptable occlusion®™.

There are primate spaces in a normal maxillary and mandibular arch. It has been well
demonstrated that 1-2mm of lower incisor crowding is normal before closure of
canine primate space, known as Incisor Liability. Incisors often use up these primate
spaces in order to drift into better alignment. Leeway space in the mandibular arch is
approximately 4.5-5mm, thereby, accounting for the difference in size between the
second primary molars and the second premolars that replace them. When the Leeway
space is closed, this brings about a natural loss in arch length during the transition

from primary to permanent dentition®”.

It is vital to understand the pattern of growth and development of the untreated arch as
it transitions from primary to the permanent dentition>. One of the key function of
primary dentition is the maintenance of the arch length, so that the permanent
dentition, which replaces it has sufficient space to erupt. The three features of primary
dentition that indicates good dental development are spacing, primate spaces and
straight or mesial step primary second molar relationship®°. Also, myofunctional
habits like abnormal lip and tongue function, mouth breathing, thumb sucking etc. are
reported to have an influence on craniofacial development. A correct timing when to
start an orthodontic therapy is essential for treatment to be most effective in the
shortest time and with the lowest cost possible. A number of orthodontic indices have
been introduced for this purpose with an aim of recognizing the individuals with a
greater need for therapy on the basis of potential damage that the detected
malocclusion may cause (Taylor, 1993)™. These indices have been used to estimate
the prevalence of malocclusion and the amount of individuals in need of orthodontic
treatment in a population'®. Many indices for this purpose have been used to evaluate
the prevalence of malocclusion and the amount of individuals in need of orthodontic
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treatment in a population (Tausche et al, 2004; Soh e Sandham, 2004; Soh et al,
2005; Mandall et al, 2005; Richmond et al, 2005; Bernabe e Flores-Mir, 2006;
Souames et al, 2006; Josefsson et al, 2007)'%8,

The ROMA Index - Risk Of Malocclusion Assessment Index (Russo et al, 1998) - is a
tool to evaluate the treatment need in young patients. It was developed reviewing and
modifying the dental and occlusal parameters of DHC with the addition of items
related to skeletal and functional problems, to identify the risk of worsening of the
malocclusion during growth. The main difference between ROMA and IOTN - DHC
indexes is that the ROMA index evaluates malocclusion problems in growing child,
assuming that some aspects may change under the positive or negative effect of
craniofacial development, while 10TN-DHC index classifies the treatment need on
the basis of data that could not change instanteneously. Another difference among the
ROMA and IOTN indexes is that the ROMA index evaluates the timing of
intervention, which could be immediate or deferred to a different time of dentition and
cranio-facial growth according to the estimated risk, whereas the IOTN-DHC index
determines if a patient must undergo orthodontic therapy, according to the clinical
relevance of the observed problems®. ROMA index was then modified by the authors
and was targeted on the age of primary dentition, known as, Baby-ROMA index. The
main objective of Baby-ROMA index is early diagnosis and treatment of

malocclusion at an early stage of development?,

Hence preventive orthodontics aims at patient and parent education, supervision of
growth and development of dentition and the cranio-facial structures, the diagnostic
procedures undertaken to predict the appearance of malocclusion and the treatment
procedures introduced to prevent the onset of malocclusion. Therefore, the purpose of
this study is to find the the prevalence of incipient malocclusion among 4-12 years old
school going children in Lucknow city and to determine the need for early orthodontic
treatment using Risk of Malocclusion Assessment (ROMA) index and Baby-ROMA

index.
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AIM & OBJECTIVES

Aim:
To establish the prevalence of incipient malocclusion among 4-12 years old school
going children in Lucknow city and to determine the need for early orthodontic

treatment in primary and mixed dentition period using Baby-ROMA and Risk of
Malocclusion Assessment (ROMA) index.

Objectives:

» To assess the prevalence of incipient malocclusion in primary and mixed
dentition.

« To assess the prevalence of dental features that indicate a need for Early
Orthodontic Treatment (EOT) in primary and mixed dentition period using
Baby-ROMA and Risk of Malocclusion Assessment (ROMA) index.

» To assess the association between malocclusion and orofacial myofunctional
problems arising from morphological changes among the school-going

children in Lucknow city.



Review Of Literature

REVIEW OF LITERATURE

Thilander B, Myrberg N (1973)® conducted a study on the prevalence of
malocclusion on 6,398 Swedish schoolchildren. The subjects were divided into Group
1 consisting of 2,664 boys and 2,795 girls in the town of Umed, examined at 7, 10 and
13 years of age. Group 2 consisted of 429 boys and 510 girls referred from the district
of Vésterbotten and were examined only once. Dental anomalies of the permanent
teeth, and space and occlusal anomalies were recorded. In Group 1 73.8% had some
form of anomaly, of these, 52.3% were occlusal anomalies, 32.6% space anomalies
and 14.9% dental anomalies. Of the referred children (Group 2) 44.8% had occlusal
anomalies, while space and dental anomalies were equally common (29.4% and

25.8%, respectively).

Kohler Holst and Krebs (1973)% studied malocclusion and sucking habits of 4 year
old children from Lund and Dalby. They found that 66.4 % had malocclusion and
77.9 % had or present sucking habits. A strong statistical connection was found
between sucking habits and malocclusion, which was more pronounced for dummy
sucking. It was observed that frequency of finger suckers was more than those who

used to suck both dummy and fingers.

Foster TD (1974)** conducted a study on occlusal features and the need for
orthodontic treatment on 1000 children, aged 11 to 12 years. The population was
found to have a high prevalence of dental arch crowding and of Class 2 dental arch
relationship. No orthodontic treatment was found to be necessary in 40-1 per cent of
the population. Treatment by planned extraction of teeth only was necessary in 22:0
per cent, and active tooth movement with appliances, either with or without extraction
of teeth, in 37.9 per cent. Crowding of the dentition and Class 2 dental arch
relationship were found to be the main cause of the need for orthodontic treatment. In
this population, more than 50 per cent of the subjects required early orthodontic

treatment for treating Class 2 Division 1 occlusion.

Kisling and Krebs (1976)* carried out a study on patterns of occlusion in 1624
Danish children of age 3 years. They found that 1396 children had normal transverse
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relations, 214 had cross bite and 14 had scissor bite. Open bite was more frequent.
They observed that the number of dummy suckers was high and was significantly
higher among children with cross bite than among children with normal transversal
relations. In relation to spacing, he found that it was more common in maxilla than

mandible.

Kerosuo H et al (1988)% conducted a study on occlusion and its variations in a group
of primary schoolchildren (n= 642, age 11-18 yr) in Dares Salaam. Most children
(96%) had Angle's Class | occlusion. Distal and mesial molar occlusions were rare in
the sample, representing 3% and 1%, respectively. Crowding was found to be the
most common dental disorder (16%) and the frequency of moderate and severe
crowding decreased with age. No clear differences in occlusion were found between
boys and girls. The results of this study show smaller occlusal variation compared
with Caucasian children, and also some differences compared with previous African

studies.

Viskovic R et al (1990)%" conducted a study to assess the prevalence of orthodontic
anomalies and caries in pre-school children with exclusively deciduous dentition. The
overall prevalence of orthodontic anomalies was 47.50%, among which premature
loss of teeth was leading cause (13.28%) followed by open bite (12.62%), primary
crowding (7.64%), cross-bite (4.98%), trauma (2.65%), overbite (2.32%), diastema
(1.99%), other anomalies (1.32%) and progeny complex (0.66%). The frequency of
caries in total sample was 68.8%. The percentage of intact teeth was higher in maxilla
than in mandible, whereas the percentage of treated teeth was higher in mandible.
There was no correlation found between the frequency of orthodontic anomalies and

dental caries.

Skrinjaric et al (1991)?® conducted a study on prevalence of anomalies of deciduous
teeth on a sample of 2,987 children aged 3-6 years. They found that total prevalence
of all anomalies was 1.0% out of which hypodontia was found in 0.47% and
hyperdontia in 0.10%. Patients with hyperdontia of primary teeth displayed anomalies
in permanent dentition in 85.7% while children with supernumerary teeth in primary
dentition showed anomalies in permanent dentition in 61.1%. Missing deciduous teeth

were found in both jaws in only 8.7% of cases and in 34.8% in permanent dentition.

6
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They most frequently missing teeth were maxillary lateral incisors (48.8%) followed
by mandibular central incisors (34.9%). It was concluded that anomalies of deciduous

teeth show a high degree of association with the findings in the permanent dentition.

Kabue MM, Moracha JK, Ng’ang’ a PM (1995)%° studied prevalence of
malocclusion in primary dentition of 221 children aged 3-6 years in Nairobi, Kenya.
They found that 51 % of the children had some form of malocclusion. Maxillary
overjet accounted for 13%, deep bite 13%, dental midline displacement 6%, frontal
open bite 12% and anterior cross-bite 5%. Anthropoid spaces were observed in 85%
of children, while over 60% had spacing in incisor region. Straight terminal plane was
seen in 53% of subjects followed by mesial step 43% and distal step in 1% of
subjects. They concluded that there was a need for interceptive orthodontic therapy in

some children.

Nik-Hussein NN et al (1996)* did a study on analysis of all cases of anomalies in
primary dentition. A total of 79 occurrences of anomalies was seen in 65 children.
The anomalies detected were double teeth, hypodontia and supernumerary teeth. They
concluded that anomalies of the permanent dentition were seen in 59% of subjects

with primary double tooth and 50% of subjects with primary supernumerary tooth.

Baccetti T, Franchi L, McNamara JA, Tollaro I (1997)% conducted a longitudinal
study by comparing 25 untreated subjects having Class Il malocclusion with control
group of 22 untreated subjects with ideal occlusion in primary dentition. They
monitored for 2 and half period in the transition from primary to mixed dentition
without any orthodontic treatment. They found that all occlusal Class |1 features were
maintained or become exaggerated during this transition stage. They concluded that
Class 2 problems can be initiated in all three planes of space (eg, RME, extra-oral
traction, functional jaw orthopedics) and also other factors such as patient cooperation
and management should be taken into consideration before early orthodontic

treatment is started.

Tschill P, Bacon W, Sonko A (1997)* conducted a survey on occlusal characterstics
of the deciduous dentition in a sample of young children. 407 boys and 382 girls aged
4-6 years participated in the epidemiological study. Lack of space (24%), lateral

7
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cross-bites (16%), and excessive overjet of 6mm or more (6%) was frequently
observed traits. Class 2 relationships (26%) and anterior open bites (37.4%) were also
observed. The striking difference in primary dentition was much higher prevalence of
anterior open bites which gradually tends to decrease in permanent dentition. They
concluded that early attention may be given to malocclusion, but should mainly be

focused on lateral cross-bites and sagittal mal-relationships.

Carvalho JC, Vinker F, Declerck D (1998)* studied the prevalence of malocclusion
on a sample of 750 Belgian children aged 3-5 years. They found that open bite was
more prevalent (32.0%) which decreased with age followed by posterior cross bite
(10.1%) and overbite (2.0%). Boys showed tendency for a higher frequency of
malocclusion than girls. They concluded that emphasis should be laid on early
detection of these oral conditions in order to permit effective and long-term planning,

according to the child’s individual requirements.

Alamoudi (1999)* conducted a study to evaluate the prevalence of crowding,
attrition, midline discrepancies and premature loss of primary molars in primary
dentition. They examined 502 children of Saudi Arabia aged 4-6 years. Crowding was
found in 14.7% of subject, crowding in maxilla was seen in 5.4% of the children
whereas it was 13.4% in mandible. Midline shift was seen in 10% of the children with
females showing significantly higher prevalence than males. Attrition was seen in
33.3% of children with attrition of enamel being most prevalent (31.9%). 0.5% of the
children had missing teeth. It was found that overall, premature loss of 1% primary
molars was found to be significantly higher than 2™ primary molars.

Goel P, Sequeira P, Peer S (2000)* conducted a survey among 200 subjects of 5-6
and 12-13 years of age in India to assess the prevalence of dental caries, malocclusion
and dental calculus. They found the prevalence of malocclusion was less in 5-6 years
old as compared to 12-13 years old, 0.45 % had mild malocclusion, while 1.34 % had

moderate to severe malocclusion.

Thialander B, Pena L, Infante C, Parad SS, de Mayorga C (2001)*® conducted an
epidemiological study in 4724 children of age 5-17 years in Bogota, Colombia, to

assess the prevalence of malocclusion. They observed that 88 % of the subjects had

8
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some type of anomaly, half of them recorded as occlusal anomalies, one — third as
space discrepancies and one- fifth as dental anomalies. Occlusal and space

discrepancies varied in the different dental developmental periods.

Chevitarese AB, Della Valle D, Moreira TC (2002)% studied the prevalence of
malocclusion and the relationship with oral habits in 112 children of Brazil with mean
6.67 months. The results demonstrated the presence of malocclusion in 75.8% of the
subjects. They observed that open bite was the most prevalent malocclusion in the

studied population and oral habits were the decisive etiological factor.

Warren and Bishara (2002)* conducted a study on 372 children to determine the
association between the duration of nutritive and non-nutritive sucking behavior and
various occlusal characteristics in the primary dentition. It was found that the
prolonged pacifier habits resulted in changes to the dental arches and occlusal
parameters. These were different from the effects of digit sucking. In addition, some
changes like posterior cross bite and increased amount of overjet persisted well
beyond the cessation of the pacifier or digit habit. Prevalence of anterior open bite
was found to be significantly higher among children with pacifier habits of 48 months

or longer.

Tausche E et al (2004)* conducted a study to determine specific factors for
treatment need in the early mixed dentition period. 8768 children aged between 6 and
17 years were clinically screened for the features indicating early orthodontic
treatment need. The results showed that deep overbite and overjet, both more than
3.5mm were the most frequent discrepancies, affecting 46.2 and 37.5 percent of
subjects respectively. An anterior open bite was seen in 17.7 percent, cross-bite in 8.2
percent, and reverse over-jet in 3.2 percent. A tooth-width to arch length discrepancy
was recorded in 12 percent of teeth in the upper arch and in 14.3 percent in the lower

arch.

Grippaudo C et al (2007)*° conducted a study for validation of ROMA (Risk Of
Malocclusion Assessment) Index, verifying both its reproducibility as well as its
ability to determine treatment priority. They found that the ROMA index is quick to

apply, reproducible, reliable, and sensitive as a means for careful identification and

9
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diagnosis of different dento-skeletal problems. It is also able to determine the priority

of every risk grade and the corresponding timing of treatment.

Grabowski R et al (2007)* conducted a study on the prevalence of malocclusion and
orofacial dysfunctions in the primary and early mixed dentition. Occlusal
relationships and myofunctional status were evaluated in 766 children in the primary
dentition and in 2,275 children in the early mixed dentition. They concluded that
normal occlusal relationships were found in 25.3% of children in the primary
dentition. Frequency of children with normal dentitions fell significantly in the mixed
dentition (7.3%). Prevalence of bilateral distoclusion increased significantly from the
primary to the mixed dentition. Increased maxillary overjet was diagnosed in 49.3%
and 59.0% of the children in the primary and mixed dentition, respectively.
Prevalence of lateral crossbites increased significantly from primary to mixed
dentition (7.2% vs. 12.0%). Deep bites and edge-to-edge bites were found
significantly more often in the early mixed dentition.

Brito DI, Dias PF and Gleiser R (2009)*? conducted a study to assess the prevalence
of malocclusion in 407 children aged 9-12 years. They found that the most prevalent
malocclusion was crowding (45.5%) followed by, excessive overjet (29.7%),
posterior cross-bite (19.2%), anterior diastema (16.2%), partially erupted teeth
(12.0%), and excessive over-bite (10.8%). Class 1 molar relationship was seen in
76.7%. the presence of diastema was more in females and excessive over-bite was
more prevalent in males. They concluded that evaluation of malocclusion prevalence
does not reveal case severity or treatment need, both of which are important factors in

public health planning.

Grippaudo C, Pantanali F, Paolantonio E. G., Saulle R., La Torre G. and Deli R.
(2011)**conducted a cross-sectional study to estimate orthodontic treatment timing for
occlusal problems in growing Italian children between 8 and 13 years of both the
genders. They found that, early treatment of orthodontic problems which did not
improve with age were helpful as to avoid worsening of the condition in permanent

dentition.
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Carvalho AC et al (2011)* carried out a cross-sectional survey to assess the
prevalence of malocclusion in primary dentition involving 1069 children of either
gender from 60-71 months of age. The prevalence of malocclusion was 46.2% with
deep overbite being most prevalent feature (19.7%), followed by posterior cross-bite
(13.1%), accentuated overjet (10.5%), open bite (7.9%) and anterior cross-bite
(6.7%). They concluded that the prevalence of malocclusion in their study was high,

especially vertical and transversal malocclusions.

Gois EG et al (2012)* conducted a five year longitudinal cohort study on incidence
of malocclusion between primary and mixed dentitions. School children aged 8-11
years participated in this study. It was found that anterior open bite (RR=3.1[1.7-5.8]),
posterior cross-bite (RR=7.5 [4.9-11.5]), and over-jet greater than 3mm (RR=5.2[3.4-
8.0]) in the primary dentition are risk factors for malocclusion in early mixed
dentition. Spontaneous correction of anterior open bite was confirmed in 70.1% of
cases. Posterior cross-bite and over-jet greater than 3mm were persistent in 87.8% and
72.9% of children. It was concluded that the individuals with previous anterior open
bite, greater over-jet and posterior cross-bite had greater risk of having the same

characteristics in the mixed dentition.

Zakirulla. M (2012)* conducted a cross-sectional study aimed to record various
primary dentition parameters in 700 Saudi children, aged 2-6 year. 55.6% of the
children had a 'flush terminal plane' molar- relationship. The proportion of children
with distal-step molar relationship was significantly lower 23 (3.2%). The degree of
overbite was significantly less in the 5-year-olds than in the 3-year-olds. The majority
of the children (80.7%) had spaced dentition. The prevalence of anterior cross bite

was 0.7% and of open bite was 0.3%.

C. Grippaudo, E. G. Pantanali, G. Antonini, R. Deli (2014)* introduced a new
index targeted on the risk of malocclusions in primary dentition called baby-ROMA
(risk of malocclusion assessment) on a sample size of 200 children. They found that k
test showed a high reproducibility of the index and revealed that 50 % of patients

present with malocclusion and cross bite.
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De Sousa RV et al (2014)* conducted a study on the prevalence of anterior open bite
(AOB) and posterior cross-bite (PC) in the primary dentition and the association with
sociodemographic factors, presence and duration of nutritive and non-nutritive habits.
A cross-sectional study was carried out with 732 preschoolers in Campina Grande,
PB, Brazil. A questionnaire addressing sociodemographic data as well as nutritive and
non-nutritive sucking habits was administered to parents/caregivers. The prevalence
of AOB and PC was 21.0% and 11.6%, respectively. AOB was significantly
associated with the three-year-old age group with duration of pacifier sucking >36
months. PC was associated with pacifier use and duration of breastfeeding <12
months. Socioeconomic factors appear not to be related to AOB or PC in the primary

dentition, except type of preschool.

Karen Glazer Peres, Peres, William, Broadbent, Pedro, Ana (2014)* conducted a
study to validate whether malocclusion in primary detention is a risk factor in the
permanent dentition in a sample size of ages 6 (n = 359) and 12 (n = 339) years. They
concluded that children with only open bite and those with concurrent open bite and
canine malocclusion were more likely to have either highly desirable/mandatory
orthodontic treatment or only mandatory orthodontic treatment needs by age 12. The
combination of cross bite and open bite in the deciduous teeth was associated with the
highest risk of need for mandatory orthodontic treatment.

Kasparaviciene K (2014)*° conducted a study to verify the prevalence of different
occlusal traits among 5-7 year old children and to assess their relationship with oral
habits. 503 pre-school children (260 boys and 243 girls) with a mean age of 5.95
years were clinically screened for different occlusal traits. Oral habits were diagnosed
using data gathered from clinical examination of occlusion and extra-oral assessment
of the face, combined with a questionnaire for parents. The study demonstrated that
71.4% of the children presented with 1 or more attributes of malocclusion and 16.9%
had oral habits. The incidence of anterior open bite (P=0.013) and posterior crossbite
(P=0.05) was more prevalent with digit sucking habit while infantile type of

swallowing demonstrated strong association (P=0.01) with anterior open bite.
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Oropeza LM et al (2014)*! conducted a study on the prevalence of malocclusions
associated with pernicious oral habits in 147 children aged 2-15 year old. The
prevalence of pernicious oral habits was 96.6% with the largest number of cases
presented at age 4 and in the 6-11 years of age during mixed dentition. The habit with
the highest prevalence was lingual interposition (66.2%), the second was lip sucking
habit (49.3%) and mouth breathing (31.8%). The most prevalent malocclusion was
open bite (35.1%) followed by lower anterior crowding (26.4%), upper anterior
crowding (19.6%) and lastly, posterior cross-bite (12.8%). There was an association
between tongue thrusting and open bite (P<0.000), and with mouth breathing and
posterior cross-bite (P<0.012) and Angle’s Class II (P<0.008). It was concluded that
child population presents greater susceptibility to develop malocclusions during
growth so preventive measures should be adopted during this stage.

Prabhakar RR et al (2014)°* conducted a study on the prevalence of dental feature
that might result in malocclusion and need for early orthodontic treatment. Groups of
532 school going children were selected and complete case history was taken and
were categorized based on the type of malocclusions, dental features that can
predetermine need for early orthodontic treatment. Angle’s Class I malocclusion is
most commonly seen malocclusion followed by class Il division 1 malocclusion
followed by Angles class II division 2 malocclusion. In angle’s class I malocclusion,
incidence of crowding is more followed by proclination of anterior teeth. There is no

significant difference between incidence of malocclusion in males and females.

Dimberg L et al (2015)° carried out a longitudinal study to determine the prevalence
and change from primary to early permanent dentition on 277 children who were
followed at 3, 7, and 11.5 years of age. Malocclusion was found prevalent in 71% of
participants at 3 years of age, 56% at 7 years of age, and 71% at 11.5 years of age.
Self correction was noted for anterior open bite, sagittal malocclusions, and posterior
cross-bites. Severe or extreme orthodontic treatment need was apparent in 22% of
subjects. They concluded that there was a significant percentage of malocclusions and

orthodontic treatment need in the observed sample.

Peres KG et al (2015)°* carried out a study to estimate orthodontic treatment need in

the permanent dentition using information from the deciduous dentition malocclusion.
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Two oral health studies nested in a birth cohort were carried out at ages 6 (n= 359)
and 12 (n= 339) years assessing open bite, cross-bite and canine relationship in
deciduous dentition. Children with only open bit and those with concurrent open bite
and canine malocclusion were more likely to have either highly desirable/mandatory
orthodontic treatment needs by age 12. The combination of cross-bite and open bite in
the deciduous teeth was associated with the highest risk of need for orthodontic
treatment. They concluded that malocclusion in deciduous teeth is a risk factor for
orthodontic treatment need and should be monitored at regular intervals.

DaCosta OO et al (2016)*° conducted a study on the prevalence of dental features
that indicate a need for early intervention in 101 children in mixed dentition between
ages 6 and 12 years. It was concluded that anterior tooth rotations (61.4%) and
increased over-jet (44.6%) were the most prevalent occlusal anomalies. Others
included deep-bite (31.7%), reverse over-jet (13.9%), and anterior open bite (14.8%).
About a third (35.7%) of the subjects presented with cross-bite while lip
incompetence was observed in 43.6% of the subjects. About 44% of the subjects also
presented with various oral habits with digit sucking (15.8%) and lip sucking (9.9%)

being the most prevalent.

Zhifei Zhou et al (2016)° conducted a study on the prevalence and associated factors
of malocclusion among children with primary dentition in Xi’an, China. A total of
2,974 subjects with a mean age of 4.82 (SD, 1.76; range, 2.63-6.12) years were
screened for malocclusion traits. It was found that the most common type of
malocclusion was increased overjet (34.99 %) in the sagittal direction, deep overbite
(37.58 %), and midline deviation (25.32 %) in the vertical and transverse directions,
respectively. The prevalence of posterior crossbite, anterior crossbite, and anterior
open bite was 7.56, 6.80 and 6.98 %, respectively. The prevalence of the anterior
edge-to-edge occlusion was the lowest (2.46 %). It was concluded that the feeding
methods (OR=3.614 with 95 % CI of 3.087-4.596) along with the method of delivery
(OR=1.847 with 95 % CI of 1.323-2.451) have been observed to play an important

role in the morbidity of malocclusion (P<0.05).

Grippaudo C et al (2016)°’ conducted a cross-sectional study on 3017 children using

the ROMA index, to verify if there was a significant correlation between bad
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habits/mouth breathing and malocclusion. They found a significant association of bad
habits with increased overjet and openbite, while no association was found with
crossbite. Also, they found that mouth breathing is closely related to increased
overjet, anterior or posterior crossbite, openbite and displacement of contact points.
Therefore, it is necessary to intervene early on these aetiological factors of
malocclusion to prevent its development or worsening and, if already developed,

correct it by early orthodontic treatment to promote eugnatic skeletal growth.

Disha P et al (2017) conducted a study on the prevalence of malocclusion and its
association with caries experience in 8-9-year-old children of Davangere city, South
Indian region. A total of 800 children from 350 schools (both males and females)
were randomly selected for the study. The overall prevalence of malocclusion among
8-9-year-old children was 40.9%. The most prevalent malocclusion was crowding
(11.5%), followed by excessive overjet (9.4%), deep bite (6.8%), spacing (6.5%),
crossbite (4.5%), and open bite (3.2%). Class | molar relationship prevailed in 95.5%
of children. Although, correlation of malocclusion and dental caries in the primary
dentition, was non-significant, but children who presented with malocclusion had

higher caries experience than children without malocclusion.

Zhou X, Zhang Y, and Liu Y (2017)*° conducted a cross-sectional study on the
prevalence of malocclusions among 2335 children aged 3-5 years old in Shanghai,
China. The prevalence of malocclusion in primary dentition in Shanghai was 83.9%
and no significant difference was found in genders. The prevalence of deep overbite
(63.7%) was highest in children followed by deep overjet (33.9%), midline deviation
(26.6%), anterior cross-bite (8.0%) and anterior crowding (6.5%). They concluded
that the need for preventive orthodontic therapy and oral health education about

malocclusion should be strengthened.

Lu Shen, Fang He Jinhua Wang (2018)% carried out a meta-analysis to determine
the epidemiological characterstics of malocclusion among pre-schoolers in China
from 1998-2017. A total of 31 qualified papers describing 51,100 chinese children
aged 2-7 years were selected. The pooled malocclusion prevalence was 45.50% with
26.50% Class 1, 7.97% Class 2, and 12.60% Class 3. The most common type of

malocclusion was over-bite (33.66%) and flush terminal type (47.10%) was the most
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common in the terminal plane relationship. They concluded that the results provided
by the sample evidence can aid clinicians and policy makers towards early prevention

and timely treatment.

E.G. Paolantonio et al (2019)%" carried out a study to evaluate the prevalence of
malocclusion and associated factors in preschoolers assessing the existence of an
association between bad habits and mouth breathing with the most severe
malocclusions. A sample of 1616 children aged 3—6 years were clinically screened for
the features indicating early orthodontic treatment need using Baby ROMA index.
The data showed that 38% of the sample need orthodontic treatment and 46% have
signs of malocclusion of less severe degree that require a close monitoring and the
elimination of risk factors so that they can improve spontaneously with growth.
Moreover the prevalence of bad habits and oral breathing increases with increasing
severity of the malocclusion, and sucking habits and oral breathing are both closely

related to anterior open bite, posterior crosshite and increased overjet.

Reddy NV et al (2019)% conducted a study to determine the prevalence of
malocclusion among 2550 school-going children aged 10-12-years in Khammam
district of Telangana state. The results revealed that the overall prevalence of
malocclusion was 76.6%. Of this, 65.9% of the children had Angle's Class |
malocclusion, 9.25% had Class Il malocclusion, and 1.37% had Class Il
malocclusion. About 15.4% showed an increased overjet (>3 mm), 0.2% had reverse
overjet, 43.6% had increased overbite (>3 mm), 2% had open bite, 14.01% had
crossbite, 46.23% had deviation of midline, 2.07% had midline diastema, and 2.98%
had rotated tooth.

Sirate R et al (2019)% conducted a cross-sectional study on etiology of malocclusion
and dominant orthodontic problems in mixed dentition among 8-9 years old Thai
children. Etiology of malocclusion was detected in both congenital and acquired
etiology (64.3%), followed by acquired etiology only (29.7%). The top three
dominant orthodontic problems were caries (22.5%), early loss of primary tooth
(15.6%), and tendency of crowding in permanent dentition (14.6%). Nearly all the
children needed restoration (86.4%) and interceptive orthodontic treatment (69.3%),

whereas severe malocclusion level was found in one-fourth of the children (26.0%).
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Statistical significance was found between type of early treatment and malocclusion
severity (P <0.001).

Zeyad AA (2019)** conducted a study to assess the prevalence of malocclusion traits
among male school-children aged 6-9 years in Rass, Saudi Arabia. Randomly selected
304 male children were clinically screened for the features indicating early
orthodontic treatment needs. The molar relationships were recorded using Angle’s
classification system and other occlusal traits, such as overjet, overbite, and crossbite,
based on the methods of Bjoerk etal. for registration of malocclusion in centric
occlusion. The frequencies of Angle’s Class |, ClassIl, and Class Ill molar
relationships were 81.91%, 11.18%, and 6.91%, respectively. A total of 85.86% cases
had normal overjet, whereas 90.13% of cases had normal overbite. The most
prevalent malocclusion of the participants was increased overjet in 9.21%, followed
by deep bite in 5.92%, deficient overjet in 4.93%, posterior crossbite in 3.95%,
anterior open bite in 3.95%, and an anterior crosshite in 2.96%. No statistically

significant difference was found age wise.

Priede D et al (2020)*® conducted a study on association between malocclusion and
orofacial myofunctional disorders of pre-school children in Latvia. The study sample
comprised of 141 children-mothers’ pairs of pre-school children aged 4-7 years.
Children myofunctional situation, occlusal and speech defects were assessed during
an examination and children’s mothers were interviewed on their socio-demographic
situation, feeding and habits of the child. It was found that the types of occlusion
associated with OMD characteristics were: normal occlusion with prolonged
respiratory disease (odds ratio, OR= 0.345 [95% confidence interval, Cl 0.16; 0.75]);
combined type with tongue thrust habits (OR= 3.11 [0.99;9.90]), lip closing strength
(OR=10.99 [0,98; 0.99]); and cross-bite (OR=3.55 [1.07; 11.78]).

Grippaudo C et al (2020)% conducted a cross-sectional and multicenter study in a
population of 4,422 patients aged between 2 and 13 years (2,078 males and 2,341
females). The prevalence data were classified according to the items of the Baby
ROMA (first group, deciduous/early mixed dentition) and ROMA Index (second
group, late mixed/permanent dentition). The result showed that the need for

orthodontic treatment among Italian children was high. In the sample aged between 2
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and 7 years, the most frequent malocclusions are the moderate and severe open bite
(23%), moderate and severe Class Il (21.2%), deep bite (18.8%), cross bite (16.5%),
Class 111 (7.7%), and crowding (5.1%). In the sample aged between 8 and 13 years the
most frequent malocclusions are crowding (50.8 %), Class Il (33.1%), deep bite
(19.2%) crossbite (18.1%), Class 111 (9.1%), open bite (6.6%), facial or mandibular
asymmetries (3.3%), and functional asymmetries (3.2%). It was found a statistically

significant variation of the different malocclusion conditions according to age.
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MATERIALS AND METHODS
Ethical Approval:

The study proposal was submitted to the Research Ethics Committee, Babu Banarasi
Das University, and ethical approval was obtained (Annexure-1 & 11). All the children
were invited to participate after obtaining the informed consent from various schools
and parents of children through consent letters (Annxure-111). Assent letters
(Annexure-1V) were obtained from the older children.

Study Area:

The present study was conducted on a sample of 3600 children with primary and
mixed dentition, including both males and females. The subjects were randomly
selected from the Out Patient Department of Paediatric and Preventive Dentistry and

from various schools in Lucknow city.

Formalised Hypothesis:

The current descriptive cross-sectional study was based on the clinical diagnosis using
the malocclusion index that revealed the actual picture of malocclusion and their
treatment needs. It was hypothesized that early diagnosis and improvement of
occlusal interference that promotes malocclusion, could be prevented from becoming

more severe in growing subjects.

Sampling Method:

The study was a cross-sectional survey, which was performed during October 2018 to
November 2020. Data collection was carried out in the schools and those reporting in
the Out Patient Department of Paediatric and Preventive Dentistry, Babu Banarasi
Das College of Dental Sciences, BBDU, Lucknow. 3600 subjects aged 4-12 years
were clinically examined for the features indicating early orthodontic treatment need

using one stage cluster sampling.

Sample Size:

The sample size was calculated using the following formula (Charan and Biswas,
2013): n= 4pqg/d? (Annexure VII).
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Where, n=required sample size.
p= prevalence of cause
q=1-p
d= precision
Taking 80% power, 5%significance level with 0.01 precision, the calculated sample
size was 3600
n=4*0.10*0.90/(0.01*0.01)=3600

Aramamentarium:

e Mouth mirror (Microlux Lighted mirror ADentCE Marked and ISO 9001:2008
Registered)

e Probe (LMErgoSens Dent Diag)

e Tweezers (FASA Group 2500)

e Gloves (PROFEEL NR)

e Cotton (TRO ORTHOSOFT-TROGE)

e Kidney tray (KR Dent)

e Digital caliper (0-150mm Precision)

Study design and subjects:

Research Ethics Committee, Babu Banarasi Das University, approved this descriptive
cross-sectional study design. 3600 school going children and those reporting in the
OPD of Department of Paediatric and Preventive Dentistry within the age group of 4-
12 years were clinically screened for the features indicating early orthodontic
treatment need. The data collected was later analysed for occlusal deformities using
Baby-ROMA and ROMA index for primary and mixed dentition respectively. The
design of the study followed the guidelines published by Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE). Before commencement of the
study all the study procedures were explained to every child and parents or guardians.
Both consent and assent letters were obtained.
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Eligibility Criteria:

Inclusion Criteria:

e Healthy subjects (ASA 1) of either gender aged 4-12 years.

e Subjects with no history of previous orthodontic treatment and,

e Subjects free from any systemic diseases or serious health problems.
Exclusion criteria:

e Children with special health care needs.

e Uncooperative subjects.

Study Procedure:

After, obtaining ethical approval, consent was taken from various schools and parents
of the children through consent letters explaining the aim and benefits of the study.
3600 school going children and those reporting in the OPD of Department of
Paediatric and Preventive Dentistry within the age group of 4-12 years were clinically
screened for the features indicating early orthodontic treatment need. To avoid any

bias, single investigator monitored the total evaluation system.

The sample size of 3600 subjects was divided into two groups, on the basis of age
groups and dentition.

Group-I: Aged between 4-6 years- with primary dentition

Group-1I: Aged between 7-12 years- with mixed dentition

A self-designed case history preforma (Annexure-VI11) was filled for each examinee,
based on clinical examination and questioning, which included information on the
molar and canine relationships, over-jet and over-bite, Angle’s classification, upper
and lower midlines, anterior and posterior cross-bite, crowding, ectopic eruption, oral
habits, and facial symmetry. A group of randomly selected children were then
examined in a bright day light with the help of mouth mirror, fine explorer and a half
millimetre ruler while using disposable gloves. Average number of 10-15 children
were examined per day to avoid the effects of tiredness.

The collected data was then clinical analyzed for occlusal deformities in Group-I
using Baby-ROMA index (Annexure-1X) and in Group-Il using ROMA index
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(Annexure-X). The Risk of Malocclusion Assessment (ROMA) index and Baby-

ROMA index was recorded to assess the treatment needs.

The ROMA Index is considered as a guide to clinical signs of malocclusion in
paediatric patients. Depending upon how many signs are detected there is a greater or
lesser risk for orthodontic intervention®. It was specifically designed for examining
young patients during the first visit in an attempt to grade functional parameters
besides malocclusions. After calculating the prevalence of malocclusion on the basis
of the degrees of orthodontic risk determined by the indexes, the prevalence of dental
features that indicate a need for Early Orthodontic Treatment (EOT) in primary and
mixed dentition period was evaluated using Baby-ROMA and ROMA index
respectively. Also the prevalence with which orofacial myofunctional problems
arising from morphological changes found in association with malocclusion among

the children was evaluated.

During examination each patient was categorized on the basis of index risk factor
scale, thus indicating the level of urgency with which orthodontic diagnosis/treatment

is required.

Baby-ROMA Index:

This index was used to evaluate the risk of malocclusion in subjects aged 4-6 years.

The index is classified as a five problem scale: 1. Systemic problems, 2. Craniofacial
problems, 3. Dental problems, 4. Functional problems and, 5. None of the problems.
Only the dental and the functional parameters were recorded through intraoral
examination. The recording was done according to the points in the indices and the

recorded data was then subjected to the statistical analysis.

ROMA Index:

The index was used to evaluate the risk of malocclusion in subjects aged 7-12 years.

The Risk of Malocclusion Index (Russo et al, 1998), is a tool to assess treatment need
in young patients. It was developed analysing and modifying the dental and occlusal
parameters of Dental Health Component (DHC) of IOTN index with addition of items
related to skeletal and functional problems, in order to identify the risk of worsening
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of the malocclusion during growth. The ROMA index was then modified to Baby-
ROMA index for its age specific application on primary dentition. The index is
classified same as Baby-ROMA index on a five problem scale: 1. Systemic problems,
2. Craniofacial problems, 3. Dental problems, 4. Functional problems and, 5. None of
the problems. Only the dental and the functional parameters were recorded through
intraoral examination. The recording was done according to the points in the indices

and the recorded data was then subjected to the statistical analysis.

Study procedure (Calibration):

The study was carried out by applying the ROMA and Baby ROMA index on a
sample of 3600 school going children and those reporting in the OPD of Department
of Paediatric and Preventive Dentistry within the age group of 4-12 years. The visits
were provided by a single investigator who was trained and calibrated on how to use
the ROMA and Baby ROMA index. The prevalence of each risk factor was then
calculated. Also, the prevalence of treatment need for each degree of risk and for each

index value was calculated for both the indices.

Data collection from the children:

Demographic and dental variables were collected from 3600 school-going children
and those reporting in the department of Paediatric and Preventive Dentistry. A self-
designed case history preforma was filled for each examinee, based on clinical
examination and questioning, which included information on the molar and canine
relationships, over-jet and over-bite, Angle’s classification, upper and lower midlines,
anterior and posterior cross-bite, crowding, ectopic eruption, oral habits, and facial

symmetry.

Data analysis:

All the data was entered into the excel sheet and was then subjected for statistical
analysis. The analysis was carried out using SPSS 20.0 version (Chicago, Inc., USA).
The results are presented in frequencies, percentage and meanzSD. The Chi-square
test was used to compare categorical variables. P values below 0.05 were considered

as statistically significant.
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RESULTS

The present was conducted in the department of pediatric and preventive dentistry

with an aim to evaluate the prevalence of features

All the statistical analysis was carried out using SPSS 20.0 version (Chicago, Inc.,
USA). The results are presented in frequencies, pie charts, percentages and mean
+SD. The Chi-square test (Annexure-VII) was used to compare the categorical

variables. P values [ 0.05 were considered as statistically significant.

Table 1. and Graph 1. depicts the gender-wise frequency distribution of subjects in
primary dentition. Out of total 752 examined subjects 349 (46.6%) were girls and 403
(53.6%) were boys.

Table 2. and Graph 2. shows the prevalence of features indicating early orthodontic
treatment need in primary dentition on the basis of sexual dimorphism. Sexual
dimorphism was statistically significant for overjet, molar relationship, canine
relationship, dental caries, habits and swallowing patterns (p value >0.001). Increased
overjet of >4mm was seen in 33.3% of total examined subjects and was found to be
more prevalent feature in girls (42.2%) than in boys. Distal step molar relationship
(47.9%) was the most prevalent occlusal relationship observed in the examined
subjects and was seen to be more prevalent in boys (65.3%), whereas, mesial step
(33.5%) and flush terminal plane (33.7%) occlusal relationship were found to be more

prevalent in girls.

A total of 37.5% of examined subjects were found to be affected by dental caries, out
of which, 49.6% of girls were found to be more affected by dental caries than boys
(23.5%). 62.5% of the subjects examined were found to be free from dental caries in

primary dentition.

Clinical evidence to the practice of oral habits, supported by affirmative answer to
questioning was found in 22.1% of total sample and the most prevalent habit was
found to be tongue thrust (21.5%) followed by thumb sucking (0.4%). Tongue Thrust
habit was seen to be more prevalent feature in boys (36.7%) in the primary dentition.
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Position of tongue while swallowing was found to be infantile in 21.6% of the total
examined subjects, which was found to be more prevalent in boys (36.6%) than in
girls (8.5%).

Table 3. and Graph 3. depicts the comparison between caries free and caries affected
sub-groups for distribution of the relevant parameters in primary dentition. Out of
total 752 examined subjects 470 (62.5%) were caries free and 282 (37.5%) were
affected by dental caries. Results were found to be statistically significant with respect

to molar relationship, canine relationship and over-jet (p value >0.001).

Distal step (47.9%) was the most prevalent occlusal relationship found followed by
the flush terminal plane (29.1%). Mesial step was the most prevalent occlusal
relationship observed (50.7%) in caries affected subgroup followed by the flush
terminal plane (28.4%) and distal step (20.9%).

Overjet was within the normal limits (0.5-4 mm) for 66.6% examinees. Increased
overjet of >4mm was seen in 33.4% of the examined subjects and was found more

prevalent in caries affected sub-group (50.4%).

Table 4. and Graph 4. illustrates the frequency distribution of molar relationship and
orofacial myofunctional problems arising from morphological changes in primary
dentition. Tongue Thrust habit was found to be commonly associated with the Distal
step molar relationship (44.7%) in the primary dentition. Mesial step (98.8%) and
flush terminal plane (98.6%) molar relationships were found to be predominant in the

subjects who did not have any of the habits.

Table 5. and Graph 5. depicts the gender-wise frequency distribution of subjects in
mixed dentition. Out of total 2848 examined subjects 1495 (52.5%) were girls and
1353 (47.5%) were boys.

Table 6. and Graph 6. depicts the prevalence of features indicating early orthodontic
treatment need in mixed dentition period. Sexual dimorphism was statistically
significant for molar relationship, canine relationship, crowding, dental caries, habits

and swallowing patterns (p value >0.001).
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Statistically significant gender difference was observed in the distribution of various
categories of Angles classification (p value < 0.001). The most prevalent angles
classification was found to be Angles Class 11 (50.9%). Angles Class Il malocclusion
was found to be more prevalent in boys (57.3%) than in girls (45.2%).

Class Il canine relationship (50.9%) was found to be more prevalent then Class | and
I11. Class Il canine relationship was seen to be more prevalent in boys (57.3%)then in
girls (45.2%).

No significant gender difference (p value= 0.825) was found for the distribution of
overjet and cross-bite (p value= 0.042). Anterior Cross-bite (1.6%) was more
prevalent than posterior cross-bite with a greater predilection in girls (2.1%) then in

boys.

A total of 66.3% of examined subjects were found to be affected by dental caries, out
of which, 73.2% of girls were found to be more affected by dental caries than boys
(58.7%). 33.7% of the subjects examined were found to be free from dental caries in

mixed dentition.

Clinical evidence to the practice of oral habits, supported by affirmative answer to
questioning was found in 53.5% of total sample and the most prevalent habit was
found to be tongue thrust (33.2%) followed by tongue thrusting associated with mouth
breathing habit (14.4%) with a statistically significant gender difference (P value
<0.001). Tongue Thrust habit was seen to be more prevalent feature in girls (33.2%)
in the mixed dentition. Position of tongue while swallowing was found to be infantile
in 49.8% of the total examined subjects, which was found to be more prevalent in
girls (52.2%) than in girls (47.1%).

Table 7. and Graph 7. shows the comparison between caries free and caries affected
sub-groups for distribution of the relevant parameters in mixed dentition. Out of total
2848 examined subjects 959 (33.7%) were caries free and 1889 (66.3%) were affected
by dental caries.
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Results were found to be statistically significant with respect to molar relationship,

canine relationship, mid-line shift and crowding (p value >0.001).

Angles Class Il malocclusion (50.9%) was the most common type of occlusal
relationship found in mixed dentition. The most prevalent malocclusion found in
caries-affected sub-group was Angles Class 11 (57.1%) followed by Class I and I1I.
Class Il canine relationship (57.1%) was more frequently observed in caries affected
sub-group.

Overjet >4mm was found in 11.6% of examined subjects, while overjet was within
the normal limits (0.5-4mm) in 88.4% subjects in caries affected sub-group. No
significant difference was between the two groups (p value= 0.825).

Out of total 2848 subjects dental midline shift was seen to be absent in 2128 of the
examined subjects. The frequency of dental midline shift was found to be more
prevalent on the left side (17.3%) than on left side (12.8%) in caries affected subjects,
whereas, the frequency of midline shift was seen to more on right side (15.7%) in

caries-free subjects.

Statistically significant difference (P value <0.001) between the two groups was
found for the distribution of crowding in the examined subjects. Lower anterior
crowding was found to be a prevalent feature (68.8%) as compared to upper crowding
associated with lower crowding as well. Lower anterior crowding was found to be

more prevalent in caries-affected (70.2%) subjects.

Table 8 illustrates and Graph 8. Distribution of the various Angle Classes in the
caries free subgroup in mixed dentition period. Normocclusion was seen in 49.9% of
examined subjects in caries free sub-group, whereas disto-occlusion and mesio-
occlusion was seen in 38.8% and 11.3% of subjects in caries-free sub-group

respectively.

Table 9. and Graph 9. depicts the frequency distribution of various Angles
malocclusion categories and orofacial myofunctional problems arising from

morphological changes in mixed dentition. Tongue Thrust habit was found to be
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commonly associated with angles Class Il malocclusion (56.4%). Out of total

examined subjects 46.6% did not had any habits.

Table 10. and Graph 10. illustrates the distribution of Baby-ROMA and ROMA
index risk score in the sample. Out of the total examined subjects 34.5% subjects in
primary dentition, 47.0% subjects in early mixed dentition period and 53.6% in late
mixed dentition period were found to be at great risk indicating immediate need for
orthodontic treatment.

Table 11. and graph 11. depicts Frequency distribution of Baby-ROMA index risk
scores in the sample. Based on the scoring criteria of Baby-ROMA index 34.4% of
the examined subjects were at the great risk of developing malocclusion, among
which girls (44.4%) were at a higher risk than boys (22.9%) (p value < 0.001).

Table 12. and graph 12. illustrates frequency distribution of ROMA index risk
scores in the sample. Based on the scoring criteria of ROMA index 50.9% subjects
were at a greater risk of developing a malocclusion with a statistically significant
gender difference (P value <0.001). Boys (57.4%) were found to be at a greater risk to
develop malocclusion then girls in mixed dentition period.
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Table 1. Frequency distribution based on demographic analysis in primary dentition period

Frequency (N) Percent (%)
Gender Male 349 46.4
Female 403 53.6
Total 752 100.0

Table 2. Prevalence of features indicating early orthodontic treatment need in primary dentition

Gender
Total (N=752) p value
Male (N=349) Female (N=403)
Absent 348 99.70% 399 99.00% 747 99.30%
Cross-bite Present/
Present wrt 0.235
Absent _ 1 0.30% 4 1.00% 5 0.70%
anterior teeth
_ >4mm 81 23.20% 170 42.20% 251 33.40%
Overjet 0.000*
<=4mm 268 76.80% 233 57.80% 501 66.60%
Molar relationship Distal Step 228 65.30% 132 32.80% 360 47.90%
in primary Mesial Step 38 10.90% 135 33.50% 173 23.00% 0.000*
dentition Flush Terminal 83 23.80% 136 33.70% 219 29.10%
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Plane
Class | 83 23.90% 136 33.70% 219 29.20%
Canine relationship | Class Il 227 65.20% 132 32.80% 359 47.80% 0.000*
Class 11 38 10.90% 135 33.50% 173 23.00%
wrt lower
_ 0 0.00% 0 0.00% 0 0.00%
anteriors
Crowding Present/ wrt lower
Absent anteriors and 0 0.00% 0 0.00% 0 0.00%
upper anteriors
Absent 349 100.00% 403 100.00% 752 100.00%
Caries free 267 76.50% 203 50.40% 470 62.50%
Caries Free i 0.000*
Caries affected 82 23.50% 200 49.60% 282 37.50%
Ectopic Eruption [ Apsent 349 100.00% 403 100.00% 752 100.00%
pattern present/ -
Absent Present 0 0.00% 0 0.00% 0 0.00%
Absent 219 62.80% 367 01.10% 586 77.90%
Habits Tongue thrust 128 36.70% 34 8.40% 162 21.50% 0.000*
Mouth 0 0.00% 1 0.20% 1 0.10%
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breathing

Thumb sucking 2 0.60% 1 0.20% 3 0.40%
Position of tongue | Mature 218 63.40% 364 91.50% 582 78.40% 2000
while swallowing [T e e 126 36.60% 34 8.50% 160 21.60%

Table 3. Comparison of distribution of relevant parameters in the caries free and caries affected subgroups in primary dentition period

Dental Caries

Dental Parameters _ Caries affected Total (N=752) p value
Caries free (N=470)
(N=282)
Distal Step 301 64.00% 59 20.90% 360 47.90%
Molar relationship in - "pesiar Step 30 640% | 143 | 50.70% 173 2300% | (000
primary dentition
Flush Terminal Plane 139 29.60% 80 28.40% 219 29.10%
Class | 139 29.60% 80 28.40% 219 29.20%
Canine relationship Class Il 300 64.00% 59 20.90% 359 47.80% 0.000*
Class IlI 30 6.40% 143 50.70% 173 23.00%
>4mm 109 23.20% 142 50.40% 251 33.40%
Overjet 0.000*
<=4mm 361 76.80% 140 49.60% 501 66.60%
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Absent 470 100.00% 282 100.00% 752 100.00%
Midline Shift-
) Left 0 0.00% 0 0.00% 0 0.00% -
right/left/absent
Right 0 0.00% 0 0.00% 0 0.00%
wrt lower anteriors 0 0.00% 0 0.00% 0 0.00%
Crowding Present/ | wrt lower anteriors and
] 0 0.00% 0 0.00% 0 0.00% -
Absent upper anteriors
Absent 470 100.00% 282 100.00% 752 100.00%
Absent 466 99.10% 281 99.60% 747 99.30%
Cross-bite Present/ _
Present wrt anterior teeth 4 0.90% 1 0.40% 5 0.70% 0.417
Absent
Present wrt posterior teeth 0 0.00% 0 0.00% 0 0.00%
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Table 4. Distribution of molar relationship and orofacial myofunctional problems arising from morphological changes in primary

dentition
Molar relationship in primary dentition
Parameters Total p value
Distal Step Mesial Step Flush Terminal Plane
Absent 199 55.30% 171 98.80% 216 98.60% 586 77.90%
Tongue
161 44.70% 0 0.00% 1 0.50% 162 21.50%
thrust
Habits Mouth
) 0 0.00% 1 0.60% 0 0.00% 1 0.10% 0.000*
breathing
Thumb
) 0 0.00% 1 0.60% 2 0.90% 3 0.40%
sucking
Total 360 100.00% 173 100.00% 219 100.00% 752 100.00%
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Table 5. Frequency distribution based on demographic analysis in mixed dentition period

Frequency (N) Percent (%o)
Gender Male 1353 47.5
Female 1495 525
Total 2848 100.0
Table 6. Prevalence of features indicating early orthodontic treatment need in mixed dentition period
Gender
Total (N=2848) p value
Male (N=1353) Female (N=1495)
Absent 1338 98.90% 1461 97.70% 2799 98.30%
Present wrt
Cross-bite Present/ . 13 1.00% 32 2.10% 45 1.60%
anterior teeth 0.042
Absent
Present wrt
_ 2 0.10% 2 0.10% 4 0.10%
posterior teeth
>4mm 150 11.10% 179 12.00% 329 11.60%
Overjet 0.460
<=4mm 1203 88.90% 1316 88.00% 2519 88.40%
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Class | 442 32.70% 642 42.90% 1084 38.10%
Molar Relationship
o . Class Il 775 57.30% 676 45.20% 1451 50.90% 0.000*
in mixed dentition
Class 11 136 10.10% 177 11.80% 313 11.00%
Class | 442 32.70% 642 42.90% 1084 38.10%
Canine relationship | Class Il 775 57.30% 676 45.20% 1451 50.90% 0.000*
Class 11 136 10.10% 177 11.80% 313 11.00%
wrt lower
) 914 67.60% 1044 69.80% 1958 68.80%
anteriors
Crowding Present/ | wrt lower
) 0.000*
Absent anteriors and 44 3.30% 4 0.30% 48 1.70%
upper anteriors
Absent 395 29.20% 447 29.90% 842 29.60%
Caries free 559 41.30% 400 26.80% 959 33.70%
Caries Free : 0.000*
Caries affected 794 58.70% 1095 73.20% 1889 66.30%
Ectopic Eruption [ Apcent 1353 100.00% 1495 100.00% 2848 100.00%
pattern present/ -
Absent Present 0 0.00% 0 0.00% 0 0.00%
Habits Absent 585 43.20% 741 49.60% 1326 46.60% 0.000*
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Tongue thrust 438 32.40% 496 33.20% 934 32.80%
Mouth
_ 168 12.40% 42 2.80% 210 7.40%

breathing

Tongue thrust,

Mouth 162 12.00% 216 14.40% 378 13.30%

breathing
Position of tongue | Mature 710 52.90% 708 47.80% 1418 50.20% 06
while swallowing  [Fre e 631 47.10% 773 52.20% 1404 49.80%

Table 7. Comparison of distribution of relevant parameters in the caries free and caries affected subgroups in mixed dentition period

Dental Caries

_ ) Total (N=2848) p value
Caries free (N=959) Caries affected (N=1889)
Class | 479 49.90% 605 32.00% 1084 38.10%
Molar Relationship in
) - Class Il 372 38.80% 1079 57.10% 1451 50.90% 0.000*
mixed dentition
Class 111 108 11.30% 205 10.90% 313 11.00%
Canine relationship Class | 479 49.90% 605 32.00% 1084 38.10% 0.000*
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Class Il 372 38.80% 1079 57.10% 1451 50.90%
Class Il 108 11.30% 205 10.90% 313 11.00%
_ >4mm 109 11.40% 220 11.60% 329 11.60%
Overjet 0.825
<=4mm 850 88.60% 1669 88.40% 2519 88.40%
Absent 808 84.30% 1320 69.90% 2128 74.70%
Midline Shift-
_ Left 0 0.00% 327 17.30% 327 11.50% 0.000*
right/left/absent
Right 151 15.70% 242 12.80% 393 13.80%
wrt lower
) 631 65.80% 1327 70.20% 1958 68.80%
anteriors
_ wrt lower
Crowding Present/ absent ) 0.000*
anteriors and 0 0.00% 48 2.50% 48 1.70%
upper anteriors
Absent 328 34.20% 514 27.20% 842 29.60%
Absent 939 97.90% 1860 98.50% 2799 98.30%
Present wrt
) 18 1.90% 27 1.40% 45 1.60%
Cross-bite Present/Absent | anterior teeth 0.521
Present wrt
2 0.20% 2 0.10% 4 0.10%

posterior teeth
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Table 8. Distribution of the various Angle Classes in the caries free subgroup in mixed dentition period

Angle Class Percentage in the caries free subgroup (N=959)
Class | 49.9%
Class I 38.8%
Class 111 11.3%
Total 100.0%

Table 9. Distribution of malocclusion and orofacial myofunctional problems arising from morphological changes in mixed dentition

Malocclusion in mixed dentition

Total p value
Class | Class 11 Class 111
Absent 858 79.20% 155 10.70% 313 100.00% 1326 46.60%
Tongue
115 10.60% 819 56.40% 0 0.00% 934 32.80%
thrust
Habit Mouth 0.000*
antes _ 0 0.00% 210 14.50% 0 0.00% 210 7.40%
breathing
Tongue
et 111 10.20% 267 18.40% 0 0.00% 378 13.30%
rust,
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Mouth
breathing
Total 1084 100.00% 1451 100.00% 313 100.00% 2848 100.00%
Table 10. Frequency distribution of Baby-ROMA and ROMA index risk score in the sample
Age
) . ) o ) o Total p value
Primary Dentition Early Mixed Dentition | Late Mixed Dentition
Minimum
Baby- Risk 71 9.40% 70 6.00% 62 3.70% 203 5.60%
is
ROMA & —
Mild Risk 198 26.30% 485 41.70% 452 26.80% 1135 31.50%
ROMA
Moderate 0.000*
Index Risk 224 29.70% 61 5.20% 267 15.90% 552 15.30%
is
score
Great Risk 260 34.50% 547 47.00% 903 53.60% 1710 47.50%
Total 753 100.00% 1163 100.00% 1684 100.00% [ 3600 100.00%
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Table 11. Frequency distribution of Baby-ROMA index risk scores in the sample

Gender
Total (752) p value
Male (349) Female (403)
Minimum Risk 50 14.30% 21 5.20% 71 9.40%
Baby-
Y Mild Risk 124 35.50% 74 18.40% 198 26.30%
ROMA i 0.000*
Moderate Risk 95 27.20% 129 32.00% 224 29.80%
Index score
Great Risk 80 22.90% 179 44.40% 259 34.40%
Table 12. Frequency distribution of ROMA index risk scores in the sample
Gender
Total (2848) p value
Male (1353) Female (1495)
Minimum Risk 49 3.60% 83 5.60% 132 4.60%
ROMA Mild Risk 383 28.30% 554 37.10% 937 32.90% 0.000%
index score [ Moderate Risk 145 10.70% 183 12.20% 328 11.50% '
Great Risk 776 57.40% 675 45.20% 1451 50.90%
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Graph 1. Frequency distribution based on demographic analysis in primary

dentition period
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Graph 3. Comparison of distribution of relevant parameters in the caries free

and caries affected subgroups in primary dentition period
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Graph 5. Frequency distribution based on demographic analysis in mixed
dentition period
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Graph 6. Prevalence of features indicating early orthodontic treatment need in

mixed dentition period
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Graph 7. Comparison of distribution of relevant parameters in the caries free

and caries affected subgroups in mixed dentition period
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Graph 9. Distribution of malocclusion and orofacial myofunctional problems

arising from morphological changes in mixed dentition
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Graph 11. Frequency distribution of Baby-ROMA index risk scores in the

sample
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DISCUSSION

This descriptive cross-sectional study was planned to offer a knowledge about the

early diagnosis of the features that indicate early orthodontic treatment need, thereby
preventing the complexity of malocclusion in growing children. The overall
prevalence of malocclusion was 47.9% in primary dentition and 50.9% in mixed
dentition. Studies done by Usha Mohan Das et al, 2008; Kristina et al, 2014 and
Eloisa et al,®” ®® ® 2012 have shown a higher prevalence of malocclusion. Our results
were in accordance with the study done by Disha Patil et al (2017), in which they

had obtained overall prevalence of 40.9% in 8-9-year old children.

Subjects were segregated based on the gender and the effect of caries both in primary
and mixed dentition. We found that the cross-bite was more prevalent in females than
in males in mixed dentition which was in accordance to the data reported by Miriam
Shalish et al (2012) and Celikoglu et al (2010)"* "*. Whereas no significant difference
in relation to cross-bite was found between the two genders in both primary dentition

and mixed dentitition.

Another predominant feature to affect occlusal relationships was Caries (Table 3 and
7). Out of total 752 examined subjects 470 (62.5%) were caries free and 282 (37.5%)
were affected by dental caries in primary dentition and out of total 2848 examined
subjects 959 (33.7%) were caries free and 1889 (66.3%) were affected by dental
caries in mixed dentition period. The most prevalent molar relationship found in both
caries-free and caries- affected sub-groups in primary dentition was distal step
(47.9%) followed by flush terminal plane and mesial step. Distooclusion, registered as
Angles Class Il was recorded as 38.8% where as mesioocclusion registered as Angles
Class Il was found to be 11.3% which is much higher than the data recorded
previously by (Thilander et al, 2001 and Schopf, 2003)"* ®. The reason for this
difference could be due ethinic diversity, living environment and eating habits. The
distribution of various malocclusion types found in this study (table 8) is similar to
the findings of previous surveys in Israel (Rosenzweig, 1961; Krzypow et al, 1975;
Shano, 1986; Ben-Bassat et al, 1997; Perillo et al, 2010’*""; Prabhakar RR et al,
2014°%; Grippaudo C et al, 2020%°).
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The higher prevalence of Class Il canine relationship in the caries affected sub-groups
(Table 7) of mixed dentition period could be attributed to the unilateral extractions or
interproximal carious lesions, affecting the canine relationship. Also, the midline
deviations were seen associated with caries, which were more prevalent on the right

side than on left side.

Increased overjet of >4mm was seen in 33.3% of the examined subjects in primary
dentition whereas it was 11.6% in mixed dentition which was found to be more
prevalent in late mixed dentition period (16.8%) than in early mixed dentition (4.0%)
with more predilection in girls than in boys. Studies (Bastone et al, 2000; Brin et al,
2000; Ben-Bassat et al, 2001; Sgan-Cohen et al, 2005)"®® have shown a positive
association between increased overjet and the risk of trauma to the upper incisors,

hence this fraction of population needs orthodontic attention at an early age.

Cross-bite (Table 2) was present in 0.7% of the examined subjects in primary
dentition which was much less than found in Sweden (Kurol and Berglund, 1992)%,
Cross-bite was found to be more prevalent in girls (1%) than in boys (0.3%) but no
significant gender difference was found as demonstrated by Lindsten et al (2001)%,
In mixed dentition period (Table 6) anterior cross-bite (1.6%) was more prevalent
than posterior cross-bite with a greater predilection in girls (2.1%) then in boys.

Anterior open bite is said to exist when there is an absolute vertical gap between the
upper and lower incisors with teeth in centric occlusion. Anterior open bite as defined
by Subtelny and Sakuda is deviation in the vertical relationship of the maxillary and
mandibular dental arches with a definite lack of contact in the vertical direction
between opposing segments of the teeth. Open-bite >4mm was found to be present in
0.1% of the population in primary dentition which was similar (2.8%) to that
demonstrated by I N Ize-lyamu and M C Isiekwe (2012)** in 2-5 year old children
but lower than 8% and 7.9% found in other studies. Open-bite >4mm was found more
prevalent in late mixed dentition (53.3%) whereas, open-bite >1mm was more
prevalent feature in the early mixed dentition period. Open-bite >1mm was seen more
in girls (54.8%)and open-bite >4mm was more prevalent feature in boys (57.3%).
Statistically significant (P value <0.001) gender difference was observed for the

distribution of open-bite in the examined subjects.
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In this study the overall prevalence of habits was found to be 22.1% in primary
dentition (Table 2) with most prevalent habit being tongue thrust (21.6%) followed
by thumb sucking (0.4%).

While overall prevalence of habits in mixed dentition (Table 6) was 53.5% with
tongue thrust (33.2%) being most prevalent habit followed by tongue thrusting
associated with mouth breathing habit (14.4%) with a statistically significant gender
difference (p value <0.001). When compared with different categories of angles
classification a statistically significant difference was found (p value <0.001). Angles
Class Il malocclusion was commonly seen associated with tongue thrust habit

(56.4%) followed by tongue thrust in association with mouth breathing habit (18.4%).

The information regarding crowding relates to possible need for early orthodontic
treatment need as it is one of the indications for arch length preservation (Gianelly,
2002; AAO website) or in severe cases serial extraction is recommended in the mixed
dentition period.

Ideally, the process of identifying and assessing the severity of malocclusion within
national health care services should require a simple and reliable method. Several
indices on occlusal parameters are being used to assess priority of orthodontic care.
Indices of orthodontic treatment are used in screening and in epidemiological studies
with the purpose to identify the priority of treatment, specifically in countries where
the cost of the orthodontic therapies are funded wholly or partly by Health Care
Services or private insurances by Jarvinen (2001). After thorough examination and
review of indices Baby-ROMA and ROMA index for primary and mixed dentition
were selected to assess the prevalence of need for early orthodontic treatment in

primary and mixed dentition.

The ROMA Index - Risk Of Malocclusion Assessment Index [Russo et al, 1998]% - is
a tool to assess treatment need in young patients. It was developed reviewing and
modifying the dental and occlusal parameters of DHC with the addition of items
related to skeletal and functional problems, to identify the risk of worsening of the
malocclusion during growth. The main difference between ROMA and IOTN - DHC

indexes is that the ROMA index evaluates malocclusion problems in growing child,
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assuming that some aspects may change under the positive or negative effect of
craniofacial development, while IOTN-DHC index classifies the treatment need on
the basis of data that could not change instantaneously. Another difference is that the
ROMA index evaluates the timing of intervention, which could be immediate or
deferred to a different time of dentition and cranio-facial growth according to the
estimated risk, whereas, the IOTN-DHC index is to simply determine if a patient must
undergo orthodontic therapy, according to the clinical relevance of the observed
problems. The authors have now modified the ROMA index and targeted on the age
of primary dentition in order to provide early diagnosis and treatment at an early stage

of development.

The evaluation of the need for early orthodontic treatment using Baby-ROMA and
ROMA index (Table 11 and 12; Graph 11 and 12) in primary and mixed dentition
respectively indicated 34.4% of the examined children in primary dentition and 50.9%
of children in mixed dentition were in need for immediate orthodontic treatment
which was in accordance with results demonstrated by Grippaudo et al (2007). The
most prevalent feature indicating early orthodontic treatment need was found to be
dental caries (60.3%) followed by open-bite (40.3%). Boys (57.4%) were found to be
at a greater risk to develop malocclusion then girls in mixed dentition period,
whereas, girls were at a higher risk than boys (P value < 0.001) in primary dentition.

Early identification and assessment of malocclusion helps in reducing the length and
the severity of the orthodontic treatments. Orthodontic treatment at an early stage of
development utilizes the use of simple devices and offers the lower therapeutic cost
besides playing an important role in terms of children oral health. Since a significant
portion of population depends exclusively upon the public systems, therefore many
patients with malocclusion are likely not to receive proper guidance. Hence, it should
be emphasized that epidemiological surveys like this are extremely important so that a
proper provision of interceptive and corrective treatment to this undeserved portion of

the population is encouraged.
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Conclusions

CONCLUSIONS

The present descriptive cross-sectional study consisting of 3600 children both in

primary and mixed dentition period, was conducted at the Department of Paediatric

and Preventive Dentistry, Lucknow, Uttar Pradesh, to establish the prevalence of

incipient malocclusion among 4-12 years old school going children and also to

determine the need for early orthodontic treatment in primary and mixed dentition
period using Baby-ROMA and Risk of Malocclusion Assessment (ROMA) index.

On the basis of observations made during the course of study and their analysis the

following conclusions have been drawn:

The overall prevalence of incipient malocclusion was 47.9% in primary
dentition and 50.9% in mixed dentition period.

In primary dentition 34.4% of the population were in need of immediate
orthodontic treatment, 56.1% needed periodic follow-ups and orthodontic
therapy at a later stage if required and 9.4% required routine monitoring of
occlusion.

In mixed dentition, 50.9% of the population were in need of immediate
orthodontic treatment, while, in 44.4% required periodic assessment until
growth acceleration phase in the affected region and 4.6% required routine
monitoring of the normal course of development.

The most common finding in primary dentition by using Baby-ROMA index
was dental caries (37.6%) followed by overjet >4mm (33.3%).

In mixed dentition period dental caries (60.3%) was found to be more
prevalent feature indicating early orthodontic treatment need. It was found to
be more prevalent in early mixed dentition period (78.2%) with females
(73.2%) being more affected than males.

Open-bite >4mm was another prevalent feature seen in mixed dentition period,
being more prevalent in late mixed dentition period (53.3%) with significantly
higher prevalence in boys (57.3%).

The association between malocclusion and orofacial myofunctional problems
arising from morphological changes was found to be more with tongue thrust
habit (30.4%). Tongue Thrust habit was found to be commonly associated
with the Distal step molar relationship (44.7%) in the primary dentition and
Class Il malocclusion (56.4%) in mixed dentition period.
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Babu Banarasi Das College of Dental Sciences

(Babu Banarasi Das University)
BBD City, Faizabad Road, Lucknow — 227105 (INDIA)

Consent Form (English)

Title of the Study: “Prevalence of incipient malocclusion and orthodontic treatment

needs in primary and mixed dentition period using Risk of Malocclusion
Assessment (ROMA) index and Baby-ROMA index”

Study Number........
Subject’s Full

Name.......... Date of
Birth/Age .........
Address of the Subject.........................

Phone no. and e-mail address..................

Qualification .................ccoiiiiiL.

Occupation: Student / Self Employed / Service / Housewife/

Other (Please tick as appropriate)

Annual income of the Subject..................

Name and of the nominees(s) and his relation to the subject.................. (For the

purpose of compensation in case of trial related death).

1. | confirm that I have read and understood the Participant Information Document
dated ........ for the above study and have had the opportunity to ask questions.
OR 1 have been explained the nature of the study by the Investigator and had the
opportunity to ask questions.

2. | understand that my participation in the study is voluntary and given with free
will without any duress and that | am free to withdraw at any time, without
giving any reason and without my medical care or legal rights being affected.

3. | understand that the sponsor of the project, others working on the Sponsor‘s

behalf, the Ethics Committee and the regulatory authorities will not need my
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permission to look at my health records both in respect of the current study and
any further research that may be conducted in relation to it, even if | withdraw
from the trial. However, | understand that my Identity will not be revealed in any
information released to third parties or published.

4. 1 agree not to restrict the use of any data or results that arise from this study
provided such a use is only for scientific purpose(s).

5. | permit the use of stored sample (tooth/tissue/blood) for future research. Yes [ ]
No [ ] Not Applicable [ ]6. | agree to participate in the above study. I have
been explained about the complications and side effects, if any, and have fully
understood them. I have also read and understood the participant/volunteer’s

Information document given to me. Signature (or Thumb impression) of the

Signatory‘s Name................ Date ..........
Signature of the Investigator..................... Date...........
Study Investigator‘s Name...........cccceeevuneennee Date...........
Signature of the witness........................ Date...........

Name of the witness.....................oeeen.

Received a signed copy of the PID and duly filled consent form

Signature/thumb impression of the subject or legally Date........
Acceptable representative
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ANNEXURE - 1V

Babu Banarasi Das College of Dental Sciences

(Babu Banarasi Das University)

BBD City, Faizabad Road, Lucknow — 227105 (INDIA)

Child Assent Form

Study Title “Prevalence of incipient malocclusion _and orthodontic treatment

needs in primary and mixed dentition period using Risk of Malocclusion

Assessment (ROMA) index and Baby-ROMA index”
Study Number

Subject’s Full Name
Date of Birth/Age
Address

I , exercising my free power of

choice, hereby give my consent for participation in the study entitled:

I have been informed, to my satisfaction, by the attending physician, about the purpose of the
study and the nature of the procedure to be done. | am aware that my parents/guardians do not
have to bear the expenses of the treatment if | suffer from any trial related injury, which has
causal relationship with the said trial drug. | am also aware of right to opt out of the trial, at

any time during the course of the trial, without having to give reasons for doing so

Signature of the study participant

Date: Name of the study
participant
Signature of the Witness
Date Name of the Witness
Signature of the attending
Physician Date: Name of the attending

Physician
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Babu Banarasi Das College of Dental Scienccﬁ

. (A Constituent Institution of Babu Banarasi Das University)
BBD City, Faizabad Road, Lucknow - 227105 (INDIA)
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ANNEXURE -V

Babu Banarasi Das College of Dental Sciences

(Babu Banarasi Das University)
BBD City, Faizabad Road, Lucknow — 227105 (INDIA)

Guidelines for Devising a Participant / Legally Acceptable Representative
Information
Document (PID) in English

1. Study Title
Prevalence of incipient malocclusion and orthodontic treatment

needs in primary and mixed dentition period using Risk of
Malocclusion Assessment (ROMA) index and Baby-ROMA index

2. Invitation Paragraph
You are being invited to take part in a research/trial study. Before you decide it
is important for you to understand why the research/study is being done and
what it will involve. Please take time to read the following information carefully
and discuss it with friends, relatives andyour treating physician/family doctor if
you wish. Ask us if there is anything that is not clearor if you would like more

information. Take time to decide whether or not you wish to take part.

3. What is the purpose of the study?
The aim of the study is to establish the prevalence of incipient malocclusion
among 4-12 years oldschool going children in Lucknow city and to determine the
need for early orthodontic treatment using Risk of Malocclusion Assessment
(ROMA) index and Baby-ROMA index.

4. Why have | been chosen?
Aesthetic alterations in the face can be self-perceived and can affect the quality of
life as for young children physical attractiveness is an important factor affecting
social relationships. Malocclusion is a misalignment or incorrect relation between

the teeth of the two dental arches. Treating the developing malocclusion at an
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early stage of life reduces the complexity of treatmentin the permanent dentition

thereby improving the quality of life.

5. Do | have to take part?

It is up to you to decide whether or not to take part. If you do decide to take part
you will be giventhis information sheet to keep and be asked to sign a consent
form. If you decide to take partyou are still are free to withdraw at any time

and without giving a reason.

6. What will happen to me if | take part?

Subjects between 4-12 years of age will be clinically screened for the features
indicating early orthodontic treatment need. A group of randomly selected
children will be examined in a bright day light with the help of mouth mirror,
fine explorer and a half millimetre ruler while using disposable gloves. The Risk
of Malocclusion Assessment (ROMA) index and Baby-ROMA inex will be

recorded to assess the treatment needs.

7. What do | have to do?

No lifestyle/dietary restrictions.

8. What is the procedure that is being tested?

To assess the prevalence of incipient malocclusion among 4-12 years old school going
childrenin Lucknow city and to determine the need for early orthodontic treatment using
Risk of Malocclusion Assessment (ROMA) index and Baby-ROMA index.

9. What are the interventions for the study?

There are no interventions to be performed in the study.

10. What are the side effects of taking part?

No possible side-effects.
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11.

12.

13.

14.

15.

16.

What are the possible disadvantages and risks of taking part?

No possible disadvantages/risks.

What are the possible benefits of taking part?

As the demand for orthodontic treatment increases, the importance of performing
epidemiological studies in order to obtain knowledge about both the prevalence
of different types of malocclusions and the need for orthodontic treatment among
the population is also required. These estimations are crucial for planning an
orthodontic care services with regards tohuman and financial resources and also

for monitoring the oral health programs offered.

What if new information becomes available?

Sometimes during the course of a research project, new information becomes
available about the research being studied. If this happens, your researcher
will tell you about it and discusswith you whether you want to continue in the
study. If you decide to withdraw, your researcher/investigator will make
arrangements for your withdrawal. If you decide tocontinue in the study, you

may be asked to sign an updated consent form.

What happens when the research study stops?

If the study finishes/stops before the stipulated time, this will be explained to

thepatient/volunteer.

What if something goes wrong?
Patients/volunteers will be informed regarding how complaints will be

handled and whataddresses may be available.

Will my taking part in this study be kept confidential?

If you consent to take part in the research any of your medical records
may be inspected by the company sponsoring (and/or the company organizing)
the research for purposes of analyzing the results. They may also be looked at
by people from the company andfrom regulatory authorities/IEC to check that
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17.

18.

19.

20.

21.

the study is being carried out correctly. Your name, however, will not be
disclosed outside the laboratory/centre.

All information collected about you during the course of the research will be
kept strictly confidential. Any information which leaves the laboratory will

have your name and addressremoved so that you cannot be recognized from it.

What will happen to the results of the research study?

In result of the research patient information will be kept confidential and patients
will not beidentified in any report/publication.

Who is organizing the research?

Department Of Pedodontics And Preventive Dentistry, Babu Banarasi Das College
Of DentalSciences, BBD University, Lucknow, UP.

Will the results of the study be made available after study is

over?

Results will be made available on requests.

Who has reviewed the study?

The study is reviewed by the head of the department of pedodontics and
preventive dentistryand Institutional Research Committee, babu banarasi das

college of dental science, babu banarasi das university, lucknow, UP.

Contact for further information

Name : Dr. Sumaiya

Adress: Department of Pediatric and Preventive Dentistry
BBDCODS, BBDU, Lucknow

Email Address: sumaiyamuzaffar07@gmail.com
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Member secretory of Ethical Institution
Name- Dr. Lakshmi Bala
Email Address- bbdcos.iec@gmail.com

Signature of PIL........ Cereteestesesteteasesnnsanes

Date..eeeeeeereeeeeeeesecessescscsssscscsesssssscone
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ANNEXURE - VI

Participation Information Document (PID)- Hindi

1. 31994 fdem
AdFeloreT MTAC (ROMA) 377w RS-0 g3970 & Sf@H &1 394N
& yufAs IR AT ga R safr & wds Frar sk wRad

3YAR Y AT THdT

2. fFoT Rramh

MIHT TH M/TNETOT IETAT A AT A F v ARG A 5w W@ P
faoir a9 @ v IvF fAv a7 wHsE Agcar 7 ausrewae @t
frar o 1 ¥ 3R 3w T aifAw g o Aefaf@a seedr @t
eI @ Yo & fAT gHy e 3 i o ad @ A, Redery sk
YA SATST Fo1 gt RAfFcaH/aRaRs Rfecas ¥ 39 | T8 A 679
& & #7176 W ¢ N TS A9 B A1 IR 9wt Seen) @ §
Ig a9 T & v g0 [ae F 3ma swer Q= awa § ar a8

3. 3T BT 32T AT &2

FEYY FT 32T AGAF AT H 4-12 Wl & Th A qTed qodl & I
YRR FEIAr FT AaHaT H TG w1 dR Hf@w F @A geaiwaT
() gESE 3N FN-UAT F3FH FT ITANT FF IRIAF FRAE ITAR

ITaRIFAT FT fAUROT FIAT B

4. FySY T AT IAT &2
T A Hled aRadsr rcA-FRa & gwad § 3R Shae A qorEear
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AT #X Fhd ¢ ik B¢ swal & fav omife mavor @fes
Ul F FIHIRAT A qTAT TF AUl FRS gl AehFelorel a &d AT
& gl & fiT UF TAT WY AT TAT FOY gl Shaed & IRMAF awor #
el FwIar #1 garer WA § T da Rfvcar § smEr # Fieear
FH @ I ¢ @ Shae A qoraear & guR g B

5. T S HIIT ofT &2

Ig I 99 FT § F AT dar § a1 a1 afg 3T qer 9 w1 Aoy
dd § a NS I§ I 99 A9 g W@e F v @ smen sk
WEAfd 999 W FEARN Fo & v Fgr Jwam Ifg 3nq smer a1
favir aa § a= ot 3o B o @ 3R feem 8 FROT Taw aow O
& foT w@ax €

6. 3R 3 79T o[aTT AT AT AT §HaM?

4-12 a¥ 1 g F dw F vl Hr Rfvcwd s A sweh afE sa
810l i ggAT A ST FF o IRAF NUEiRE IR i maRIFHar #
gafe §1 JaTClT &1 @ T AT qedl F vH WHAF P A9 (A F 399 A
AT AR, ®Ea TFataT 3R 3 fAsiHer Faw i Agg @ BedeEd
ST F1 3TANT FIA §C A ACM| 3TAR A WA F HHead FA &
o AdieeEe 3@wdAT (ROMA) 270 3R I&6-07 soiww &1 f@#A oo

ar S|

7. S T AT &2

g Saerdtell / 3MER afaeer g
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8. I UEhAT &FAT & ToTHehT TI&TOT ERIT STT Tl &2

TGS W A 4-12 T & T I 1} qedl F T IRAF FEaar H
SATYFHAT FT IMHelel i & fAv 3R AdTdeer 3@TAc (ROMA) 379
IR AAM-UAT FEBFE F @A FT 3N FF IRAF Feadl 3uER K

TGS HdT T AUROT FIATI

9. 3T b [HIT FETETT T &2

HETTT H FIS gEANT A FhAT AT 2l

10. IT9T ¥t o GOUHTT T &7
HI1$ WA gevemma Tet|

1. 37197 oY & FHTHET R IR SHOEH T 82

P WA THATA/ANTRA e

12. 13T oI o GHTET SITH AT 82

S-S NfEiRF 3wAR 7 AT ot §, AT TFR F FEw@ F @R
3R e F AT FRAE AR T HERIFAT A F IR FA AT UIed
T & AT AFHEN [AAT & JeTTT IS FT Agcd ) 3raeq+ ¢ AT
3R Ry sawst & wey § rdfEiRs Jwawe dant f Ao TE=
IR AT e FEHAT A FRET & [T i T A Ageaqor #

13. Ife AS SATTPRY SUTEY BT ST AT T B2
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Fl-F3 v ot RIS F SR, reTIE e ST W M F AR A AF
SRR 39erstr @) SATdr 81 I | g ar &, aY 3T9HT US4l MTIH TR
TR # Famwen AR R g9t FE0 F FAT W9 AeIwST IR I@AT awd
g1 I 39 amw A F vy AF § A e duFAUIEavE WS
fow sggedr Fm IR 3 twEe S W@ F Aviy Aa § ar s

TF ST WeAfd B W FEART F & AT FaT o1 FFam ¢

14. ST MY 3T Tb ST & al T BT &2
Iy eggd AUiRT AT @ Ugd HATAfEE & ST §, O 4§
Vef/FaadaSH H AHSTT AT

15. 3T9R P el & ST AT T B2
FiSFagded # gRT Far Seen F REal # 59 @sen smeen
IR FiF ¥ 93 3geT & TR E

16. FAT SH 1T H T oI T INTATT I@T STTI?

AfE 3T AT F HEr ot F AT wgAfy &7 § @ aRomAT F1 Recwor
T F I0NT T 3OS R st ARE e &1 Aderor dusht ganr
S (AT F9h ganr 3mAfaa) Far a1 dwar §1 ewaeT f 8@
ST U fFar o1 Wi ¢ a1 AE, I I F Qv suedt 3R @Aawe
yIftaRo/3m$EEt & e ganT ot 3 d@T S WHar §1 aU, T A
AR/ g & 8T YHhe Al fhdr JTaam|
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My F N WUF TR F wHA # 73 wf gEensdt F @ wE Muey
@1 ST FAerRme @ Ades arell Rt st sty @ 3maer & 3k
qdr geT 3ar STwenm aif I sHE YgAET o ST THhl

17. QYT 37€TIA o GRUTHAT Pl T B2
Fegaue & IRomATaET Wit A FEEdr M @ seelt s e ot
RaYe/gameT & AT i ggareT 87 v et

18. MET T AT el Y TET &7
wEder, ddd IRAEfd, awas, g

19. TFIT TCTIA o GRUTH 7CTI b I, SUcTe hT SATTI?

I 9T IROMS 39eet FAT FATCH |

20. T &Y FHIETT EHE T2
e f g ISEiREw Reamr & ww sk fare <@ Rfva ik
TRt g feafeare, s@as, it g@arr #i St

21. 3TRI ST & (6T U hY
AT 's'rug'ﬁ'm
yar: ysiEifeaw 3R fAars da RfEcar famr ddddvy, @dEy,

CECOED
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$AS IdT: sumaiyamuzaffar07@gmail.com
ey # IR @fafa F aeew glRe
(7. sI&H Y aren, HeXy ¥4, bbdcods.iec@gmail.com)

9d & 1Y, SolWIT TRl & AT $-A gar1 (RAFarR F&ar 1291)]

SEAdSl F gga 3N eI F HWT A F AT A A FHT
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ANNEXURE - VII

Formula used for the analysis

Arithmetic Mean
The most widely used measure of central tendency is arithmetic mean, usually

referred to simply as the mean, calculated as

n
XX
i=1

X =

Standard deviation and standard error

The standard deviation (SD) is the positive square root of the variance, and calculated
as

TX, - (X))

n-1

and SE (standard error of the mean) is calculated as

SD
\/ n
where, n= no. of observations

Minimum and Maximum
Minimum and maximum are the minimum and maximum values respectively in the
measure data and range may be dented as below
Range = Min to Max
and also evaluated by subtracting minimum value from maximum value as below

Range = Maximum value-Minimum value
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Median

The median is generally defined as the apical measurement in an ordered set of data.
That is, there are just as many observations larger than the median as there are
smaller. The median (M) of a sample of data may be found by first arranging the
measurements in order of magnitude (preferably ascending). For even and odd
number of measurements, the median is evaluated as

M= [(n+1)/2]th observation- odd number
M= [n(n+1)/2]th observation — even number

Chi-square test

The chi-square (?) test is used to compare the categorical data as

(Fij —fij)
fij

where, Fij is the observed frequency while fij the expected frequency. The degrees of

freedom (DF) is calculated as

DF=(r-1) (c-1)

Statistical significance

Level of significance "P" is the probability signifies level of significance. The
mentioned P in the text indicates the following:

P > 0.05- not significant (ns)

P < 0.05- just significant (*)

P < 0.01- moderate significant (**)

P < 0.001- highly significant (***)
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ANNEXURE — VIlII
QUESTIONNAIRE

NAME-

AGE-

GENDER-

ADRESS-

CONTACT NUMBER-

PAST MEDICAL/DENTAL HISTORY -

EXTRA-ORAL EXAMINATION:
1. SHAPE OF HEAD-

MESOCEPHALIC (average shape of head)
(75.0-79.9)

e DOLICOCEPHALIC (long and narrow head)
(70.0-74.9)

e BRACHYCEPHALIC (broad and short head)
(80.0-84.9)

CEPHALIC INDEX- maximum skull width/maximum skull length x 100
2. FACIAL FORM-

e MESOPROSOPIC(average or normal face form)
(85.0-89.9)

e EURYPROSOPIC(broad and short face)
(80.0-84.9)

e LEPTOPROSOPIC(long and narrow face)
(90.0-94.9)
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FACIAL INDEX- nasio-mental length/bizygomatic width x 100
3. FACIAL PROFILE-
e STRAIGHT
e CONVEX
e CONCAVE

4. FACIAL DIVERGENCE-
e ANTERIOR DIVERGENT
e POSTERIOR DIVERGENT
e STRAIGHT OR ORTHOGNATHIC

5. LIP COMPETENCY-
e Competent lips-
e Potentially competent-

e Incompetent-

INTRA-ORAL EXAMINATION:
ORAL HYGIENE-
% OHI-S INDEX-
e GOOD-0.0-1.2
e FAIR-1.3-3.0

e POOR-3.0-6.0
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CRITERIA FOR CLASSIFYING DEBRIS

Scores Criteria
0 No debris or stain present
1 Soft debris covering not more than one third of the tooth surface, or

presence of extrinsic stains without other debris regardless of surface area

covered

2 Soft debris covering more than one third, but not more than two thirds, of

the exposed tooth surface.

3 Soft debris covering more than two thirds of the exposed tooth surface.
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CRITERIA FOR CLASSIFYING CALCULUS

Scores Criteria

0 No calculus present

1 Supragingival calculus covering not more than third of the exposed tooth
surface.

2 Supragingival calculus covering more than one third but not more than two
thirds of the exposed tooth surface or the presence of individual flecks of
subgingival calculus around the cervical portion of the tooth or both.

3 Supragingival calculus covering more than two third of the exposed tooth

surface or a continuos heavy band of subgingival calculus around the

cervical portion of the tooth or both.

DEBRIS

Right Anterior Left Total

Buccal | Lingual | Labial | Lingual | Buccal | Lingual | Buccal/Labial | Lingual
(16) (16) (11) |11 (26) (26)

Upper

Lower

Total

Debris Index = (The total of the upper and lower buccal-scores) + (The total of the

upper and lower lingual-scores) /(The number of segments scored).

Debris Index =
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CALCULUS

Right

Anterior

Left Totals

Buccal | Lingual | Labial | Lingual
(16) | (16) (11) |(11)

Buccal | Lingual | Buccal/Labial | Lingual
(26) | (26)

Upper

Lower

Total

Calculus Index = (The total of the upper and lower buccal-scores) + (The total of the

upper and lower lingual-scores) / (The number of segments scored).

Calculus Index =

Oral Hygiene Index

= | Debris Index + Calculus Index

1. MALOCCLUSION:

e Angle’s Class I-

Class II-

Class IllI-

K/

2

Div. 1-
Div. 2-

Subdivision —

Pseudo Class IlI-

Subdivision-
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2. MOLAR RELATIONSHIP IN PRIMARY DENTITION-
Flush terminal plane-
a) Mesial step-
b) Distal step-

3. CANINE RELATIONSHIP-

e CLASSI-
e CLASS II-
e CLASS III-
4. Crowding-
e Present- Anterior-
Maxillary
osterior-
Anterior-
Mandibular
Posterior-
e Absent-

5. Tooth Eruption Disturbances-
- Whether Ectopic Eruption Pattern is:
PRESENT- w.r.t.
ABSENT-

- MISSING TEETH:
PRESENT- w.r.t.
ABSENT-

- SUPERNUMARARY TEETH:
PRESENT- w.r.t.
ABSENT-
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6. OVERJET-
¢ NORMAL- 2-3mm
e 35-<6mm

e >6mm-<9mm

e >9mm
7. CROSS-BITE-
e Present- Anterior- w.r.t.
Maxillary

osterior-w.r.t.

nterior-w.r.t.

Mandibular
Posterior-w.r.t.
e Absent-

8. MIDLINE SHIFT-
e RIGHT/LEFT/ABSENT

9. LABIAL FRENIUM-
e MUCOSAL- fibres attached up to mucogingival
junction
e GINGIVAL- fibres inserted within attached
gingiva
e PAILLARY:- fibres extend into interdental papilla
e PAPILLA PENETRATING- fibres extend up to

palatine papilla
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10. DENTAL CARIES-
o CARIES FREE-
o CARIES-

% INTERPROXIMAL CARIES-

% OCCLUSAL CARIES-

FUNCTIONAL ANALYSIS:

1. HABITS-
e THUMB SUCKING-
e MOUTH BREATHING-
e TONGUE THRUSTING-
e TONGUE TIE-

s KOTLOW'’S CLASSIFICATION:
e CLASS I- Mild Ankyloglossia (12-16mm)
e CLASS II- Moderate Ankyloglossia (8-11mm)
e CLASS IlI- Severe Ankyloglossia (3-7mm)
e CLASS IV- Complete Ankyloglossia (<3mm)

2. PATH OF CLOSURE OF MANDIBLE:
e NORMAL/DEVIATED TO RIGHT/LEFT

3. MENTALIS ACTION WHILE SWALLOWING-
e HYPERACTIVE
e NORMAL

4. POSITION OF TONGUE WHILE SWALLOWING-
e INFANTILE
e MATURE
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ANNEXURE — IX
Baby-ROMA INDEX

SYSTEMIC Makxillo-facial with condylar 5a
PROBLEMS Trauma fracture
without condylar | 2a
fracture
Congenital 5b
RXn romes/
alformations
Postural/ 2¢
Orthopaedic
Problems
Medical or 2d
Auxological
Conditions
Inheritance of 2e
malocclusion
CRANIOFACIAL | Facial or 4f
PROBLEMS Mandibular
Asymmetries
TMJ dysfunctions 49
Outcomes of 5]
trauma or Surgery
of the cranio-
facial district
Naxill?ry_ / OVJ<0 4k
oplasia
I\Xapn ibular
Hyperplasia
OVJ>0 2k
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DENTAL Maxillary OVJ>6mm 3h
PROBLEMS Hyperplasia
/ Mandibular
Hypoplasia
3mm<OVJ<émm | 2h
Caries and Early 4|
Loss of Deciduous
Teeth
Scissor bite 4m
Crosshite >2mm or lateral | 4n
shift
<2mm or no 2n
lateral shift
Displacement >2mm 30
displacement
>1mm - absence | 20
of diastema
Open bite >4mm 3p
>2mm 2p
Hypodontia up to 2 teeth 3q
more than 2 4q
teeth
Supernumerary 4q
teeth
OVB>5mm 2r
Poor oral hygiene 2t
FUNCTIONAL Parafunctions 2v
PROBLEMS (bruxism, jaw
clenching)
Thumb/finger 2w
Sucking Habit
Oral breathing / 2X
OSAS
NONE OF THE N
PROBLEMS
LISTED ABOVE
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ANNEXURE —X

ROMA INDEX
Grade 5
Systemic problems
Malformation syndromes S5a
Congenital malformations 5b
Grade 4
Systemic problems
Postural/orthopaedic problems 4c
Medical/auxological problems 4d
Familial tendency for malocclusion 4e
Cranio-facial problems
Facial or mandibular asymmetries af
Articular dysfunctions 4g

Sequelae of traumas or surgery of cranio-facial district 4
Maxillary hypodevelopment

or mandibular hyperdevelopment (OVJ <0 mm) 4k
Maxillary hyperdevelopment

or mandibular hypodevelopment (OVJ >6 mm) 4h
Mandibular hypo- or hyperdivergence 41

Dental problems

Scissor bite 4m
Anterior or posterior cross-bite >2mm 4n
Displacement >4 mm 40
Open-bite >4 mm 4p
Hypodontia of permanent dentition 4q
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ROMA INDEX

Cranio-facial problems
Maxillary hypodevelopment

or mandibular hyperdevelopment (OVJ >0 mm) 3k
Maxillary hyper- or mandibular

hypodevelopment (3 mm<OVJ<6 mm) 3h

Dental problems

Caries and early loss of deciduous dentition 31
Anterior or posterior cross-bite >1 mm 3n
Displacement >2 mm 30
Open-bite >2 mm 3p
OVB >5 mm 3r

Grade 2

Cranio-facial problems
Maxillary hyper- or mandibular

hypodevelopment (0 mm<OVJ<3 mm) 2h
Dental problems
Anterior or posterior cross-bite <1 mm 2n
Displacement >1 mm 20
Open-bite >1 mm 2p
Permutation abnormalities 2s
Poor oral hygiene 2t
Normal mesial or distal occlusion (up to a cuspid) 2u
Functional problems
Functional asymmetries 2v
Bad habits 2w
Oral respiration 2x
None of the problems listed above N
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ANNEXURE —XI
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