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	Babu Banarasi Das College of Dental Sciences
(A Constituent Institution of Babu Banarasi Das University)
BBD City, Faizabad Road, Lucknow – 227105 (INDIA)                                                                                                     


         PARTICIPATION INFORMATION DOCUMENT (PID)

PREVALENCE OF MALOCCLUSION AND ASSESSMENT OF ORTHODONTIC TREATMENT NEED IN PRIMARY AND MIXED DENTITION 
Your child is being invited to take part in this research study. Please read all the information carefully. Kindly discuss all your doubts before giving your consent.

The aim of this study is to get prevalence of malocclusion and assessment of orthodontic treatment needs in primary and mixed dentition. Early intervention in childhood , will reduce the complexity of orthodontic treatment/s required  thereby reducing future extensive orthodontic treatment/s

The study sample includes sample size  of  400 children of both sexes having primary and mixed dentition of age. The sample size will be distributed for evaluation into two orthodontic indices by single experienced pedodontist

Your child’s cooperation is needed for the study. There are no such interventions, risk and adverse effects related to the study.


Taking part in this research is entirely voluntary. It is up to you to decide whether you want your child to participate or not. If you allow your child to take part in this study, you will be given this information sheet and will be asked to sign a consent form. Additional information will become available to you during the course of study.


The information collected about you and your child will be kept confidential though it may be looked by people from IEC to check that the study is being carried out correctly. The result of the study will be published in the indexed journal without revealing your identity. There is no sponsorship for the study.

HOD/IEC of the institution has reviewed and approved the study.

Thanking you in participation.
Contact address-

Dr. Alok Singh							
Department of Pedodontics and Preventive Dentistry
BBDCOS, Lucknow
Email:- bdsfreak@rediffmail.com

Dr. Laxmi Bala
Member Secretary Ethics Committee
Email:- bbdcods.ice@gmail.com

Name of the principal investigator- 

Signature of principal investigator					Date:
	

                                                                       ANNEXURE-IV

       डेंटल साइंसेज के बाबू बनारसी दास कॉलेज(बाबू बनारसी दास विश्वविद्यालय                  -                         के एक घटक संस्थान)बीबीडी सिटी, फैजाबाद रोड, लखनऊ - 227105 (भारत)
                          
भागीदारी जानकारी दस्तावेज़ (पीआईडी)

मॅलक्लूषन की व्यापकता और प्राथमिक और मिश्रित दांत निकलना में ओर्थोड़ोंटीक इलाज की जरूरत का आकलन
अपने बच्चे को इस शोध अध्ययन में भाग लेने के लिए आमंत्रित किया जा रहा है। ध्यान से सभी जानकारी पढ़ें। कृपया अपने सहमति देने से पहले अपने सभी संदेहों पर चर्चा की।

इस अध्ययन का उद्देश्य प्राथमिक और मिश्रित दांत निकलना में ओर्थोड़ोंटीक इलाज की जरूरत है की मॅलक्लूषन और मूल्यांकन की व्यापकता को मिल रहा है। बचपन में शीघ्र हस्तक्षेप,  जिससे भविष्य में व्यापक ओर्थोड़ोंटीक इलाज को कम करने की आवश्यकता है ओर्थोड़ोंटीक इलाज की जटिलता को कम करेगा I

अध्ययन नमूना प्राथमिक और माध्यमिक डेंटिशन की आयु के बीच दोनों लिंगों के 400 बच्चों के नमूने का आकार भी शामिल है। नमूने का आकार एक अनुभवी बाल दाँत चीकिस्त्सिक द्वारा दो ओर्थोड़ोंटीक सूचकांकों में मूल्यांकन के लिए वितरित किया जाएगा।

आपके बच्चे के सहयोग अध्ययन के लिए आवश्यक है। अध्ययन से संबंधित कोई इस तरह के हस्तक्षेप, जोखिम और प्रतिकूल प्रभाव होते हैं।


इस शोध में भाग लेने के लिए पूरी तरह स्वैच्छिक है। यह आप अपने बच्चे भाग लेते हैं या नहीं करना चाहते तय करने के लिए आप पर निर्भर है। आप अपने बच्चे को इस अध्ययन में भाग लेने के लिए अनुमति देते हैं, तो आप इस सूचना पत्र दिया जाएगा और एक सहमति पत्र पर हस्ताक्षर करने के लिए कहा जाएगा। अतिरिक्त जानकारी के अध्ययन के दौरान आप के लिए उपलब्ध हो जाएगा।


यह अध्ययन को सही ढंग से किया जा रहा है कि जांच करने के लिए आईईसी से लोगों द्वारा देखा जा सकता है, हालांकि आप और आपके बच्चे के बारे में एकत्र की गई जानकारी को गोपनीय रखा जाएगा। अध्ययन के परिणाम के लिए अपनी पहचान का खुलासा किए बिना अनुक्रमित पत्रिका में प्रकाशित किया जाएगा। अध्ययन के लिए कोई प्रायोजन नहीं है।

संस्था के विभागाध्यक्ष / आईईसी की समीक्षा की और अध्ययन को मंजूरी दी है।



भागीदारी में आपको धन्यवाद।

संपर्क पता-

डॉ आलोक सिंह
पेडोड़ोन्टीस्ट और निवारक दंत चिकित्सा विभाग
ब्बड़कोड्स, लखनऊ
एमाइल:- bdsfreak@rediffmail.com

मेंबर सेक्रेटरी एतिक्स कमिटी
डॉ लक्ष्मी बाला
एमाइल:- bbdcods.ice@gmail.com
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                                          INTRODUCTION




Introduction:
Malocclusion, being a deviation from the normal, is associated with a large degree of subjectivity and distortion regarding how treatment need is perceived .Today, the desire for treatment has moved away from the improved functionality needs as determined by the dentist and is driven by the patient’s demand. Many studies show that there is an association between malocclusion or orthodontic treatment need and poor health-related quality of life.1

Millions of individual around the world are suffering from minor to major oro-dental problems in spite of most of them being are preventable. Malocclusion is not a disease but a morphological variation which may or may not be associated with pathological conditions. It is one of the most prevalent oral diseases, next only to dental caries and periodontal disease and usually ranked third among worldwide public disease priorities.2

 Many developing countries including India are struggling to eradicate medical and dental diseases. The main reason behind this is an inadequate implementation of preventive oral health care programme, which need a sound base of epidemiological data. Epidemiological studies on occlusion and malocclusion not only help in orthodontic treatment planning and evaluation of dental services  but also offer a valid research tool for ascertaining the role of distinct  environmental and genetic factors in etiology of malocclusion. Indices of orthodontic treatment are used in screenings and epidemiological studies with the aim to identify the priority of treatment.3

From the various studies done on the prevalence of malocclusion, we have found out that its prevalence varies from country to country and among different ages and sex group (Proffit WR4 et al1998, Kelly JE5 et al 1977, Mills LF 6 1966, Massler M 7 1955).There are large existing variations in the prevalence of orthodontic treatment need in different countries exists, ranging from 11% in Sweden (Myrberg and Thilander)8 to 75.5% in Saudi Arabia (Al-Emran et al.)9. 
Many studies have been conducted on epidemiology of malocclusion throughout the length and breadth of India. Several studies illustrating us that there are state wise variations on the prevalence ,  Dhar et al in 2007 in Rajasthan found out prevalence of malocclusion 66.7 %, Pruthi N et al observed 53% prevalence of malocclusion in state of Himachal Pradesh, Radha Krishna G et al in Tamil Nadu state  2013 found out 62.5%in malocclusion prevalence  in their study,  focusing on Uttar Pradesh state Aggrawal et al in  2015 found 34.09 % had malocclusion in his prevalence study.10
                  For many years, epidemiologic studies of malocclusion suffered from considerable disagreement among investigators, especially regarding how much deviation from the ideal should be accepted within the bounds of normal. For this reason several quantitative systems of assessing malocclusion and evaluating treatment need have been developed in recent years.
Globally, the disciplines of medicine and dentistry use indices of health widely and these have been developed for many different purposes. Benefits include the classification of conditions to aid the understanding of etiology, risk, prognosis and treatment outcome (Sharabiani HYPERLINK "https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4063315/"et al.HYPERLINK "https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4063315/", 2012)11. They can also be used to determine prevalence and or incidences within a population, and therefore, help in the planning and provision of treatment at the individual or population levels. 
Early orthodontic treatments are carried out at the stage of primary and/or early mixed dentition with the aim of reducing the length and the severity of orthodontic treatments with conventional fixed appliances [Proffit, 2006]12, 13. Early orthodontic treatments are particularly effective and desirable when the correction of skeletal malocclusions in young children is requested, since more stable results are achievable, less extractions of permanent teeth are needed and the length of orthodontic therapies in permanent dentition is sensibly reduced with low risks of enamel decalcifications and periodontal diseases after treatment, with subsequent increased parental satisfaction [King, 199014; Kluemper,200015; Musich 200716].Early treatments of Class III malocclusion due to maxillary hypoplasia have showed better clinical results in primary or early mixed dentition [Ferro, 200317; Ngan,200518]. However in Class II malocclusions the debate regarding the benefits from a dual-phase treatment is still open [O’Brien, 2006]19.An early treatment for the correction of posterior cross bites with jaw shifting is often advisable in order to prevent a facial asymmetry [Marshall, 200520; McNamara,200621].
 
However, Kurol [1992]22 found that 45% of the posterior cross bites with lateral mandibular displacement resolve spontaneously with growth. Early treatments are also recommended when a space discrepancy is due to premature loss of deciduous teeth or crowded primary dentition. Space maintainers prevent the loss of space, allow the eruption of permanent teeth in their natural position and preserve the leeway space when the dental arches are crowded. Orthodontic therapies in primary dentition contribute to oral health and avoid patients more complicated treatments in permanent dentition [SIOI, 2004]23.

 Ideally the process of identifying and assessing the severity of a malocclusion within national health care services should require a simple and reliable method. Several indices based on occlusal parameters are used to assess priority of orthodontic care. Interceptive orthodontic therapies are performed in order to restore a normal occlusion once a malocclusion has developed [Sheiham, 1993]24. However the majority of malocclusions could be prevented and corrected at an early stage 
              
A correct timing when to start an orthodontic therapy is essential for treatment to be effective.  Ngan and Proffit18,13 considered that the ideal time for a treatment is late-mixed dentition stage, while other authors concluded that orthodontic interventions, if carried out at the stage of primary and/or early mixed dentition period, will reduce the complexity of orthodontic treatment required as well as indirectly will reduce the economic impact on likely future extensive orthodontic treatments
 Thus the present study was done with an aim to determine the prevalence of malocclusion and orthodontic treatment needs in children of East Lucknow city.




AIM:
To determine the prevalence of malocclusion and orthodontic treatment needs in primary and mixed dentition in children of east Lucknow city.






















OBJECTIVES:
· To determine the prevalence of malocclusion in 3-12 years old children of East Lucknow city.
· To evaluate the orthodontic risk and treatment needs in 3-6 years old children by Baby ROMA index and in 7-12 years old children by IOTN index.
· To evaluate intra examiner reproducibility of Baby-ROMA and IOTN indices for assessment of risk of malocclusion in 3-12 years old children.























                       REVIEW OF LITERATURE










· Kohler Holst and  Krebs (1973)117 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.

· Kisling and Krebs (1976)118carried out a study on patterns of occlusion in 1624 Danish children of age 3 years. They found that 1396 children had normal transverse 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.

· Peter H. Brook and William C. Shaw (1989)25 carried out a study to develop an index of orthodontic treatment priority with two components IOTN-DHC: AC (Index for orthodontic treatment need-Dental health component: Aesthetic component). This IOTN DHC modification of the index was used by the Swedish Dental Health Board and was taken to record the orthodontic need on dental health and functional grounds, while a constructed 10-point scale was used to assess the need for aesthetic treatment. They succeeded in developing the index after testing randomly on 11-12 years old school children of both the genders who were referred for orthodontic treatment and found the index to be quick and easy with acceptable reproducibility.

· Kabue MM, Moracha JK and Ng’ang’ a PM (1995)119   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. Prevalence of overjet and overbite was more than any other anomaly.

· Baccetti T, Franchi L, McNamara JA and Tollaro I (1997)120 conducted a longitudinal study by comparing 25 untreated subjects having Class II 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 II features were maintained or become exaggerated during this transition stage..

· Carvalho JC, Vinker F and Deckerck D (1998)121 studied the prevalence of malocclusion in a sample of 3-5 year old Belgian children. They found that open bite was more prevalent which decreases with age followed by posterior cross bite and overbite. Boys showed tendency for a higher frequency of malocclusion than girls. 

· Alamoudi (1999)122 conducted a study to evaluate the prevalence of crowding, attrition, midline discrepancies and premature loss of primary molars in primary dentition. He examined 502 children of Saudi Arabia aged 4-6 years. Attrition was found to be more prevalent followed by crowding, midline shift and tooth loss. 

· Goel P, Sequeira P and Peer S (2000)123 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.



· Cooper S, Mandall NA, Dibiase D and Shaw WC (2000)26 conducted a longitudinal study in a sample size of 314 children of both the genders aged between 11- 19 years using IOTN index to formulate the reliability of the index. They found that 43.5 % of sample size came into category of urgent treatment need. This study also provided some reassurance to clinicians that IOTN grading at 11 years is unlikely to change by the time the patient is 19 years old.


· Crlehas Daniels and Stephen Richmond (2000)27 developed a new ICON index(Index of complexity, Outcome and need ) which was modified from IOTN index, They found out that this new index had specificity around 64.8 % , sensitivity 70.1% and overall accuracy 68.1 

· Thialander B, Pena L, Infante C, Parad SS and de Mayorga C (2001)124 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 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 and Moreira TC (2002)125 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)126 conducted a study on 372 children to determine the association between the duration of nutritive and non- nutritive sucking behaviour 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.

· Nicholas Karaiskos, William A. Wiltshire, Olva Odlum and Tom H. (2005)28 conducted a study for early recognition of developing malocclusion and the potential for orthodontic treatment procedures. A modified index IPION (index for preventive and interceptive orthodontic needs) was used to determine the need for such treatment in school children aged between 6-9 years on the total sample size of 395 children. Future orthodontic problems were identified in 28% of the population; in which open bite was the common finding.  


· Mourad Souames, Francis Bassigny, Nil Zeati and Paul J. Riordon (2006)29 surveyed 511 French school children aged between 9-12 years to assess the orthodontic treatment need by using Index of Orthodontic Treatment Need (IOTN). They reported that 21% of the children presented with objective need for orthodontic treatment. They also found that the Aesthetic Component alone failed to identify need for orthodontic treatment whereas Dental Health Component was reliable, quick, easy to use and adequate for public health planning and epidemiological purposes

· Simon Camilleri and Kevin Mulligan (2007)30 conducted a study sample size of 530 Maltese school children of both the genders to determine their prevalence of malocclusion using Index of Orthodontic Treatment Need (IOTN). They also compared the similarities and differences between Maltese and other population. They found out that the Maltese population had high number of Grade 1 occlusion but low number of grade 2 malocclusion and high number of Grade 5 malocclusion due to large number of impacted or unerupted teeth.
· C Grippaudo ,Poalantonio E G, Deli R. and La Torre G  (2007)31 conducted a study on a sample size of 420 children of both the genders between 3-6 years old  to evaluate prevalence of malocclusion by the ROMA (risk of malocclusion assessment) index and concluded that ROMA is a reliable and sensitive meathod to identify dento skeletal problem. Furthermore, it is able to determine the priority of every risk grade and corresponding timing of treatment.
· Z Hedayati, 1&s=0"HR Fattahi SB and Jahromi(2007)32 performed a study  to evaluate the need for orthodontic treatment by using index of orthodontic treatment need (IOTN)  in 1200 Shiraz school children between 11 and 14 year old of both the genders. They concluded that the need for orthodontic treatment was less and most of the students were in the category of little need to treatment. On comparing they found that parents pay more attention to girls' dental aesthetic than boys' and also boys represented more need to treatment according to DHC than girls.
· T. Hosseinzadeh Nik, Sh.Nourozi, MJ. Kharazi Fard and H. Noroozi (2007)33  conducted a study to assess the demand for orthodontic treatment in a sample of 427 Iranian students aged 17 years of both the genders using components (DHC and AC) of Orthodontic Treatment Need. They found that the demand was highly related to aesthetic component as compared to dental health component.
· Carmelo G. A. Nobile, Maria Pavia, Leonzio Fortunato and Italo F. Angelillo (2007) 34 surveyed 1000 Italian school children of aged between 11-15 years of both males and females to determine their prevalence of malocclusion, normative and perceived orthodontic treatment need and risk factors related to malocclusion. After assessing DMFT index, Dental Health Component and Aesthetic Component of IOTN index they found that high proportion of children needs normative orthodontic treatment and perception of orthodontic treatment do not overlap with normative need.
· Maja Ovsneik (2007)35 conducted an assessment of malocclusion in permanent dentition using clinical evaluation and recording of intra oral features by impression method on casts .The author found out that it is reliable to assess it on casts which can be used in epidemiological studies and clinical orthodontic assessment.
· Fundagul Bilgic, Ibrahim ERhan Gelgor and Ahmet Arif Celebri  (2008)36 conducted a study to determine prevalence of malocclusion and orthodontic treatment need in a sample of 1125 boys and 1204 girls of Central Anatolian adolescents aged between 12-16 years and compared them with European and other nations’ adolescents. After using occlusal variables they reported a high prevalence of Class I (34.9%) and Class II,Division 1 malocclusion (40.0%) and by using Dental Health Component (DHC) they suggested 28% of individuals were in grade 4 and 5 whereas 16.7% in grade 8-10 according to Aesthetic components (AC) of orthodontic treatment need.
· David ManZanera, Jose Maria Montiel-Company, Jose Manuel, Almerich- Silla and Jose Luis Gandia  (2009)37 conducted epidemiological study using IOTN index of sample size of 655 children of both males and females between aged 12-16 years .They found out that 23.50% of 12 years old and 18.5 % years old of 15-16 years old needed orthodontic treatment.
· Neus Puertes-Fernandez, Jose Maria Montiel-Company, Jose Manuel Almerich-Silla and David Manzanera (2010)38 conducted a study in 248 children of both the genders of Western Sahara to establish orthodontic treatment need according to Dental Aesthetic Index (DAI) and components of Index of Orthodontic Treatment Need (IOTN) and to determine its association with gender among Saharan schoolchildren. After obtaining the result they concluded that there were no statistical significant differences by gender and the orthodontic treatment need of Western Saharan schoolchildren and it is similar to that reported by many recent studies in European and its Sub-Saharan countries
· Elham Farrokh Gisour, Mehdi Rezayi and Shahin Bayani (2010)39 conducted a cross-sectional study to evaluate the orthodontic treatment need in 540 Kerman school children of both males and females by using COAS (Child orthodontic attitude survey) questionnaire, IOTN (index of orthodontic treatment need) and ROMA (Risk of malocclusion assessment) indices. They found that 85% students were at risk of developing malocclusion according to aesthetic component of IOTN, 22.3% required no treatment  also according to Angle’s classification which was used to determine the current status and 68.9% of students had at least one subgroups of malocclusion.
· Chrystiane F. Cardoso, Alexandre F. Drummond, Elisabeth M.B. Lages, Henrique Pretti ,Efigenia F. Ferreira and Mauro Henrique N.G. Abreu (2011)40 conducted a study on 131 study models to assess the validity and reproducibility of DAI (dental aesthetic index) and the DHC-IOTN (dental health component of the index of orthodontic treatment need for identification of orthodontic treatment needs). They concluded that both the indices present a good reproducibility and validity.
· C. Grippaudo, F. Pantanali, E. G. Paolantonio, R. Saulle, G. La Torre and R. Deli (2011)41 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.
· Col Prasanna Kumar, Brig S.M. Londhe, Col Atul Kotwal and Col Rajat Mitra (2013)42 conducted a study involving 1200 schoolchildren of 10-15 years of both the genders who are dependent on armed forces personnel to determine the prevalence of malocclusion, orthodontic treatment need and overall oral health status by using IOTN and DMFT indices respectively. They observed that the prevalence of malocclusion was 53.7%-in males and 32.8%-in females. After obtaining relationship between DMFT index and existing orthodontic problem they found that there was significant relationship between higher DMFT index and orthodontic treatment need.

· Eduardo Bernabé and Carlos Flores-Mir(2013)41 conducted a study involving  281 Peruvian young adults with a mean age of 18.1 +/- 1.6 years of both the genders to assess the normative and self-perceived need for orthodontic treatment using the Index of Orthodontic Treatment Need (IOTN) and to determine if the treatment need levels were influenced by sex, age and socio-economic status (SES). They found that normative orthodontic treatment need was not matched by a similar level of self-perceived treatment need in these young adults, sex, age and SES were non-significant factors associated with levels of treatment need.
· C.Grippaudo, E. G. Pantanali, G. Antonini and R. Deli. (2014)42  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.
· V.P Singh and A Sharma (2014)43 conducted a prevalence study of malocclusion and orthodontic treatment needs in sample size of 2074 children aged between 12-15 years of both the genders in eastern Nepal using IOTN index and Angle‘s classes of malocclusion. They concluded that prevalence of Angle’s classes I, II, III was 48.50%, 32.68% and 4.32 % and IOTN index showed that more than 50% children needed urgent orthodontic treatment.
· Karen Glazer Peres, William, Broadbent, Pedro and Ana (2014)44 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.
· Anthony J Ireland, 5BAuthor%5D&cauthor=true&cauthor_uid=24951095"Susan J Cunningham, 5BAuthor%5D&cauthor=true&cauthor_uid=24951095"Aviva Petrie, 5BAuthor%5D&cauthor=true&cauthor_uid=24951095"Martyn T Cobourne, 5BAuthor%5D&cauthor=true&cauthor_uid=24951095"Priti Acharya, 5BAuthor%5D&cauthor=true&cauthor_uid=24951095"Jonathan R Sandy, and Nigel P Hunt( 2014)45 conducted a study to design a new index categorizing the functional need for orthognathic treatment by using 163 study models of patients who had previously undergone orthognathic treatment. Evolution of index of Orthognathic Functional Treatment Need (IOFTN), helped in prioritization of severe malocclusions not amenable to orthodontic treatment alone. This index has a  content validity and has been shown to have good intra-operator reliability.

· Maria Rita Giuca, Marco Pasini, Silvia Caruso, Simona Tecco, Stefano Necozione, and Roberto Gatto (2015)46 conducted case-control retrospective study to access  if obese adolescents need more orthodontic treatment in comparison with normal-weight patients of the same age. In a sample size of 100 obese children (50 males and 50 females; average age: 13.09 ± 1.19 years old) and the control group included 100 normal-weight patients matched for age and sex (50 males and 50 females; average age: 13.07 ± 1.26 years old). They found out that obese adolescents showed a similar need for orthodontic treatment compared to normal-weight patients of the same age. However, in obese females, a slightly greater need for orthodontic treatment was observed (32%) as compared to normal-weight patients (24%).
· Sanjeev Soni, Pancham Aggarwal and Vinay S Dua (2015)47 conducted a study to assess the need for orthodontic treatment in children with special needs using IOTN index in a sample size of 78 children aged between 12-15 years. They found out that 6.4 per cent of children with special needs showed very great need treatment, 24.4 per cent great need treatment, 10.3 per cent moderate need treatment, 29.5 per cent little need treatment and  29.5 per cent no need treatment. The aesthetic component (AC) of IOTN in these children resulted in 16.7 per cent great need, 23.0 per cent moderate need, 60.3 per cent little or no need.

· Singh S, Sharma A, Sandhu N and Mehta K(2016)48 conducted a study to determine the prevalence of malocclusion and orthodontic treatment need in a sample size of 2000 school children aged between 13-18 years of Himachal Pradesh using Index of Orthodontic Treatment Need (IOTN) They found out that around 37.55 % were in greater need of orthodontic treatment  They also analysed the  treatment needs between males and females and its correlation between Aesthetic Component and Dental Health Component of IOTN. Thus they reported a discrepancy in the proportion of children needing orthodontic treatment on aesthetic and dental health grounds and higher perception of females towards malocclusion on aesthetic grounds as compared to males.
· Patel Jay, Santosh Kumar Goje, Kulkarni Narayan, Patel Riddhi, Dave Chinmay  and Shah Aakash (2016)49 performed a questionnaire study to assess the impact of different orthodontic treatment needs on the Oral Health-Related Quality of Life in 100 young adults aged between 18-21 years old  by using Orthodontic Treatment Need Index (IOTN) and Oral Health Impact Profile questionnaire. They found that in both male and female participants, orthodontic treatment need had a significant effect on mouth aching, uncomfortable to eat food, self-consciousness, tension, unsatisfactory diet, meal interruption, embarrassment, relaxation, worsened taste, and irritability. In both genders, orthodontic treatment needs had no significant effect on pronunciation of word, satisfaction of life, ability to do useful jobs, and ability to function.
· Ružica Zovko, Stipo Cvitanović, Mirela Mabić, Anka Ćorić, Katarina Vukojević, Kristina Goršeta and Domagoj Glavina(2017)50   examined 300 students aged 12-15 years both males and females in their study to evaluate the treatment need based on Dental Health Component (DHC). They found that due to lack of programs, insufficient number of qualified orthodontist and very low percentage of allocation from the state budget for oral health there was high rate of orthodontic treatment need in the examined students. 

· Michal Sarul, Beata Kawala, Anna Kozanecha, Jan Lyczek and Joanna Antoszewska-Smith (2017)51 involved a sample size 58 patients in their study aged between 9-12 years of both the genders who were divided into four groups according to their index of Orthodontic Treatment Need. The dental health component scores were recorded to investigate patient’s compliance during early orthodontic treatment and whether the treatment needs affect cooperation between patient and doctor. They concluded that the degree of compliance depends upon a small extent on the severity of malocclusion.
· Valeria Luzzi, Gaetano Ierardo , Denise Corridore, Gabriele Di Carlo,Gianani Di Giorgio, Emanuele leonardi, Guglielmo-Giuseppe Campus, et al (2017)52 conducted a study to assess the need for orthodontic treatment for malocclusion using IOTN-DHC index in sample size of 579 children aged between 2-9 years of both the genders. They found out that prevalence of need for orthodontic treatment was 19.3 % while sample showed one or more altered occlusal parameters.
· Singh N,Bagga D, Sharma R and Singh R (2017)53 conducted a study to for the evaluation of reliability of index of orthodontic treatment need for the assessment of orthodontic treatment need in a sample size of 106 subjects aged between 16-25 years using IOTN index. The orthodontic treatment need was determined by the investigator using DHC of IOTN was moderately correlated with the demand of the orthodontic treatment need by the subjects as assessed using subject response to questionnaire (p= 0.627) and orthodontic treatment need to be determined by the panel of orthodontists (p=0.598) .Thus DHC of IOTN was found to be reliable for evaluating orthodontic treatment need.
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Material and Methods:
The present study was conducted in the Department of Pedodontics and Preventive Dentistry, Babu Banarasi Das College of Dental Sciences, Lucknow after a thoroughly reviewed and approved by Institutional Ethical Committee of Babu Banarasi Das College of Dental Sciences, Lucknow (Annexure -1). The nursery and primary schools of East Lucknow were included in the study with an aim to investigate the prevalence of malocclusion and their orthodontic treatment needs.
STUDY AREA:
The present study was conducted on a sample of 400 children with primary or mixed dentition, including both males and females. The subjects were randomly selected from the OPD of Department of Pedodontics and Preventive Dentistry and from the 6 schools of East Lucknow region comprising of varying socio- economic groups. The schools surveyed were as follows-

· King George School
· Gharunda Camp
· Gyan Convent Public School
· Kids Kingdom School
· Euro Kids School
· Shaeed Chandra Shekhar Azad School
FROMALISED HYPOTHESIS:
This prevalence study is based on the hypothesis of clinical diagnosis using the malocclusion index that revealed the actual picture of malocclusion and their treatment needs.
   Sample size:
Sample size was selected on the basis of the formula for unknown population of a particular area: 
n = Z2 P x (1-P)
              e2
Where,  
           n = sample size
            Z2= 3.84 (constant)
P = proposed prevalence
E = 0.05 (permissible error 5%)
This gave a sample size of 400

Eligibility Criteria:
-Inclusion Criteria:
· Children with  primary and mixed dentition
· Children who  had not undergone any past orthodontic treatment
· Children whose parents gave consent to participate in the study
-Exclusion Criteria:
· Children with permanent dentition. 


Armamentarium:
· Mouth mirror(Microlux Lighted mirror ADent CE Marked and ISO 9001:2008 Registerd)
· Probe( LMErgoSens Dent Diag)
· Tweezers(FASA Group 2500)
· Gloves(PROFEEL NR)
· Cotton(TRO ORTHOSOFT-TROGE)
· Kidney tray(KR Dent)

INFORMED CONSENT:
Prior permission and consent (ANNEXURE-III) was obtained from the parents who accompanied the subjects in the O.P.D (Out Patient Department) of the Department of Pedodontics and Preventive Dentistry, Babu Banarsi Das College of Dental Sciences, 
                                                       Similarly consent forms were given one week before the clinical examination to respective school authorities and collected on the day of examination. Age and details of subjects was obtained from school records.
STUDY DESIGN:
 The sample size of 400 subjects was divided into two groups; on the basis of age                      groups and dentition.
         Group (I)- Aged between 3-6 years – with primary dentition
         Group (II)- Aged between 7-12 years –with mixed dentition
Clinical analysis of occlusal deformities   in Group (I) was evaluated by Baby Roma Index (Annexure V) and Group (II) by IOTN-DHC Index (Annexure VI).
              
METHODOLOGY:
 The gait/posture of the child was observed and assessed as the child entered. He/she was then made to sit comfortably on a chair. Visual examination and thorough history was taken for any medical conditions and external deformities.  Extra-oral and intra-oral examination was done to check the malocclusion of all the subjects which was performed by single examiner using mouth mirrors, probe and natural light as the source of illumination. Basic infection control procedures in Hand Hygiene and sterilization protocols were adopted. The subjects were familiarized with the instruments and were explained in detail the purpose and method of examination. The operator was well trained and calibrated in using both the indices, dental abnormalities were assessed in accordance with two indices to record the findings per individual; a proforma was prepared which contain personal details such as name, gender, and age and grading of the indices and later it was copied to an excel sheet. Average number of 10-15 children was examined per day to avoid the effects of tiredness.

Baby Roma criteria:
The patients aged between 3-6 years with primary dentition were chosen for the study. This index was classified on five problems: 1. Systemic problem, 2. Craniofacial problem, 3.Dental problems, 4.Functional problems, 5. none of the problems, Further it has sub- divisions in it and points were labeled to a particular deformities. From extra oral examination and thorough history, systemic problems and craniofacial problems were assessed, while from intraoral examination the dentition was checked systematically, thus ensuring that all relevant occlusion anomalies, functional problems like bruxism etc. were recorded. If two or more occlusal anomalies are of the same Baby ROMA grade, the more severe one was scored. The recording was done according to the points in the indices and noted and subjected to statistical analysis 
IOTN criteria:
The patients aged between 6-12 years with mixed dentition were chosen for the study. The index was classified on index IOTN -DHC. 
The DHC of IOTN has five grades: Grades 1 and 2 represent no/little need for treatment, Grade 3 represents borderline need for treatment, and Grades 4 and 5 represents high priority for treatment. In use, ten features or traits of malocclusion are considered: Overjet, anterior cross bite, overbite, open bite, lateral cross bite, displacement of teeth, impeded eruption of teeth, clefts of lip and/or palate, Class II and Class III buccal occlusion, and hypodontia. The acronym “MOCDO” (missing, overjet, cross bite, displacement, and overbite) means that missing teeth and overjet, including reverse overjet, have the highest priority in the assessment of treatment need. The hierarchical scale was designed for the purpose of providing guide for systematic examination, with the examiner recording and focusing the treatment activity to the higher evaluated anomaly in the case of two or more occlusal anomalies. 

After screening  and validation of the intra-examiner reliability, 40 subjects were recalled after 1 month in the department of Pedodontics and Preventive Dentistry, Babu Banarsi Das College of Dental Sciences .The data was then subjected to statistical analysis for prevalence of the malocclusion
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Table-1: Prevalence of malocclusion in 3-6 years old children:


	Index:
Baby Roma Index 
	Subjects:
(n=200)
	Percentage:
(%)

	Malocclusion:
	138
	69.0

	Normal:
	62
	31.0





Table-2: Gender wise prevalence of malocclusion in 3-6 years old:



	Gender:
	No. of patients:
	Malocclusion:
	Normal
	p-value1

	
	
	No.
	%
	No.
	%
	0.007*

	Male:
	104
	63
	60.6
	41
	39.4
	

	Female:
	96
	75
	78.1
	21
	21.9
	


1Chi-square test, *Significant




Table-3: Age wise prevalence of malocclusion in 3-6 years old children:


	Age in years:
	No. of patients:
	Malocclusion:
	Normal:
	p-value1

	
	
	No.
	%
	No.
	%
	0.03*

	3 years:
	90
	72
	80
	22
	24.4
	

	4 years:
	42
	26
	61.9
	16
	38.1
	

	5 years:
	40
	20
	50.0
	20
	50.0
	

	6 years:
	28
	20
	71.4
	8
	28.6
	


1Chi-square test*Significant













Table-4: Distribution of Dental and Skeletal features according to Baby ROMA Index in 3-6 years old children:
	Index values
 

	No.
(n=138)
	%
	Dental and Skeletal features of baby ROMA index

	4l  
	52
	37.7
	Caries and early loss of decidous teeth

	2t 
	33
	23.9
	Hypodontia more than 2 teeth

	4g 
	5
	4
	TMJ dysfunction

	2a 
	6
	4.3
	Maxillofacial trauma without condylar fracture

	3h 
	3
	2.2
	Maxillary hyperplasia OVJ>6 mm

	3p 
	3
	2.2
	Open bite >4mm

	2w 
	6
	4.3
	Thumb sucking habit

	2c 
	2
	1.4
	Postural/orthopaedic problems

	4f 
	8
	5.8
	Mandibular asymmetries

	3q 
	8
	5.8
	Hypodontia less than 2 teeth

	3o 
	2
	1.4
	Displacement >2 mm

	2x 
	2
	1.4
	Oral breathing

	5b 
	1
	0.7
	Congenital syndromes/malformations

	2d 
	2
	1.4
	Medical and auxiological problems

	5a 
	1
	1.7
	Maxillofacial trauma with condylar fracture

	4k 
	1
	1.7
	Maxillaryhypoplasia OVJ<6mm

	2n 
	1
	1.7
	Cross bite <2 mm or no lateral shift

	3n 
	1
	1.7
	>2 mm crossbite or lateral shift

	2v 
	1
	1.7
	Bruxism






Table-5: Age wise prevalence of dental and skeletal features according to Baby ROMA index in 3-6 years old children :
	Index values

	3 years
(n=90)
	4 years
(n=42)
	5 years
(n=40)
	6 years
(n=28)
	Dental and skeletal Features of Baby ROMA Index

	
	No.
	%
	No.
	%
	No.
	%
	No.
	%
	

	4L
	24
	31.1
	6
	14.3
	10
	25.0
	12
	42.9
	Caries and early loss of decidous teeth

	2T
	14
	15.6
	10
	23.8
	4
	10.0
	5
	17.9
	Hypodontia more than 2 teeth

	4F
	0
	0.0
	2
	4.8
	3
	7.5
	3
	10.7
	Mandibular asymmetries

	3Q
	3
	3.3
	3
	7.1
	2
	5.0
	0
	0.0
	Hypodontia less than 2 teeth

	2A
	2
	2.2
	2
	4.8
	1
	2.5
	1
	3.6
	Maxillofacial trauma without condylar fracture

	3H
	0
	0.0
	3
	7.1
	0
	0.0
	0
	0.0
	Maxillary hyperplasia OVJ>6 mm

	3P
	3
	3.3
	0
	0.0
	0
	0.0
	0
	0.0
	Open bite >4mm

	4G
	5
	5.6
	0
	0.0
	0
	0.0
	0
	0.0
	TMJ dysfunction

	2W
	6
	6.7
	0
	0.0
	0
	0.0
	0
	0.0
	Thumb sucking habit

	2C
	2
	2.2
	0
	0.0
	0
	0.0
	0
	0.0
	Postural/orthopaedic problems

	3O
	2
	2.2
	0
	0.0
	0
	0.0
	0
	0.0
	Displacement >2 mm

	2X
	2
	2.2
	0
	0.0
	0
	0.0
	0
	0.0
	Oral breathing

	5B
	1
	1.1
	0
	0.0
	0
	0.0
	0
	0.0
	Congenital syndromes/malformations

	2D
	2
	2.2
	0
	0.0
	0
	0.0
	0
	0.0
	Medical and auxiological problems

	5A
	1
	0.7
	0
	0.0
	0
	0.0
	0
	0.0
	Maxillofacial trauma with condylar fracture

	3N
	1
	0.7
	0
	0.0
	0
	0.0
	0
	0.0
	>2 mm crossbite or lateral shift

	2V
	1
	0.7
	0
	0.0
	0
	0.0
	0
	0.0
	Bruxism

	4K
	1
	0.7
	0
	0.0
	0
	0.0
	0
	0.0
	Maxillaryhypoplasia OVJ<6mm

	2N
	1
	0.7
	0
	0.0
	0
	0.0
	0
	0.0
	Cross bite <2 mm or no lateral shift













Table- 6: Orthodontic treatment needs in children of 3-6 years old children

	Severity grades
	 Percentage 

	· Grade 5= urgent treatment need

	   1.4%

	· Grade 4 = treatment need

	   47.8%

	· Grade 3 = borderline treatment need

	   12.3%

	· Grade 2= minor anomaly, no treatment need

	   38.5%








	
	3 years
	4 years
	5 years
	6 years

	
Severity grades
	 
Percentage 
       (%)
	
Percentage
       (%)
	
Percentage
       (%)
	
Percentage
       (%)

	· Grade 5= urgent treatment need

	      2.77%
	        0%
	          0%
	         0%

	· Grade 4 = treatment need

	       40.9%
	      30.78%
	         65 %
	         74%

	· Grade 3 = borderline treatment need

	        12.3%
	      23.07%
	        10%
	          0%

	· Grade 2= minor anomaly, no treatment need

	    44.03%
	      46.15%
	      25%
	      26%





















Table: 7 Age wise prevalence of orthodontic treatment needs in 3-6 years old children.
Table-8: Prevalence of malocclusion in 7-12 years old children:
	Index:
IOTN Index 
	Subjects
(n=200)
	Percentage
(%)

	Malocclusion
	142
	71.0

	Normal
	58
	29.0



Table-9: Gender wise prevalence of malocclusion  in 7-12 years old:
	Gender
	No. of patients
	Malocclusion
	Normal
	p-value1

	
	
	No.
	%
	No.
	%
	0.85

	Male
	102
	73
	71.6
	29
	28.4
	

	Female
	98
	69
	70.4
	29
	29.6
	


1Chi-square test

Table-10: Age wise prevalence of malocclusion in 7-12 years old:

	
Age in years
	No. of patients
	Malocclusion
	Normal
	p-value1

	
	
	No.
	%
	No.
	%
	0.88

	7 years
	30
	20
	66.7
	10
	33.3
	

	8 years
	30
	23
	76.7
	7
	23.3
	

	9 years
	39
	27
	69.2
	12
	30.8
	

	10 years
	39
	29
	74.4
	10
	25.6
	

	11years
	28
	18
	64.3
	10
	35.7
	

	12 years
	34
	25
	73.5
	9
	26.5
	


1Chi-square test

Table-11: Distribution of Dental and Skeletal features according to IOTN Index in 7-12 years old children:
	Index values

	No.
(n=142)
	%
	Dental and Skeletal features of IOTN index 

	
	
	
	

	3f 
	5
	3.5
	Increased  and incomplete overbite without gingival or palatal trauma

	4j 
	3
	2.1
	Partially erupted teeth, tipped and impacted against adjacent teeth

	4e 
	3
	2.1
	Extreme lateral or anterior open bites > 4 mm

	4h 
	17
	12.0
	Posterior lingual cross-bite with no functional occlusal contact in one or more buccal segments

	4a 
	4
	2.8
	Increased overjet > 6mm but <= 9 mm

	5i 
	38
	26.8
	Impeded eruption of teeth (apart from 3rd molars) due to crowding, displacement, the presence of supernumerary teeth, retained deciduous teeth and any pathological cause

	2a 
	4
	2.8
	Increased Overjet > 3.5 mm but <= 6 mm (with competent lips)

	3d 
	3
	2.1
	Displacement of teeth >2mm but <=4mm

	2f 
	1
	0.7
	Increased overbite >= 3.5mm (without gingival contact)

	4c 
	3
	2.1
	Anterior or posterior cross-bites with > 2 mm discrepancy between the retruded contact position and intercuspal position

	3a 
	1
	0.7
	Increased overjet > 3.5 mm but <= 6 mm (incompetent lips)

	5m 
	3
	2.1
	Reverse overjet > 3.5 mm with reported masticatory and speech difficulties

	3e 
	12
	8.5
	Lateral or anterior open bite > 2mm but <= 4mm

	5h 
	27
	19.0
	Extensive hypodontia with restorative implications (more than one tooth missing in any quadrant requiring pre-restorative orthodontics)

	4g 
	1
	0.7
	Less extensive hypodontia requiring pre-restorative orthodontics or orthodontic space closure to obviate the need for a prosthesis

	2d 
	3
	2.1
	Displacement of teeth > 1mm but <= 2mm

	2e 
	3
	2.1
	Anterior or posterior open bite > 1mm but <= 2mm

	4f 
	3
	2.1
	Increased and complete overbite with gingival or palatal trauma

	4i
	1
	0.7
	Reverse overjet > 1 mm but < 3.5 mm with recorded masticatory and speech difficulties

	4d
	2
	1.4
	Severe displacements of teeth > 4

	2b
	1
	0.7
	Reverse overjet greater than 0 mm but <= 1mm

	4b
	1
	0.7
	Reverse overjet > 3.5 mm with no masticatory or speech difficulties

	4k
	1
	0.7
	Existing supernumerary teeth

	2c
	2
	1.4
	Anterior or posterior cross-bite with <= 1mm discrepancy between retruded contact position and intercuspal position

















Table-12: Age wise prevalence of dental and skeletal features according IOTN Index in 7-12 years old children:
	Index values

	7 years
(n=30)
	8 years
(n=30)
	9 years
(n=39)
	10 years
(n=39)
	11 years
(n=28)
	12 years
(n=34)
	Dental and Skeletal features of IOTN index

	
	No.
	%
	No.
	%
	No.
	%
	No.
	%
	No.
	%
	No.
	%
	

	5I
	8
	26.7
	14
	46.7
	17
	43.6
	12
	30.8
	8
	28.6
	10
	29.4
	Impeded eruption of teeth (apart from 3rd molars) due to crowding, displacement, the presence of supernumerary teeth, retained deciduous teeth and any pathological cause

	5H
	3
	10.0
	3
	10.0
	5
	12.8
	8
	20.5
	7
	25.0
	6
	17.6
	Extensive hypodontia with restorative implications (more than one tooth missing in any quadrant requiring pre-restorative orthodontics)

	4H
	4
	13.3
	3
	10.0
	3
	7.7
	9
	23.1
	5
	17.9
	5
	14.7
	Posterior lingual cross-bite with no functional occlusal contact in one or more buccal segments

	3F
	2
	6.7
	3
	10.0
	3
	7.7
	2
	5.1
	3
	10.7
	4
	11.8
	Increased  and incomplete overbite without gingival or palatal trauma

	4J
	3
	10.0
	1
	3.3
	1
	2.6
	1
	2.6
	1
	3.6
	1
	2.9
	Partially erupted teeth, tipped and impacted against adjacent teeth

	4E
	1
	3.3
	1
	3.3
	1
	2.6
	0
	0.0
	0
	0.0
	0
	0.0
	Extreme lateral or anterior open bites > 4 mm

	4A
	2
	6.7
	0
	0.0
	1
	2.6
	0
	0.0
	0
	0.0
	0
	0.0
	Increased overjet > 6mm but <= 9 mm

	2A
	1
	3.3
	0
	0.0
	1
	2.6
	1
	2.6
	0
	0.0
	0
	0.0
	Increased Overjet > 3.5 mm but <= 6 mm (with competent lips)

	3D
	1
	3.3
	0
	0.0
	1
	2.6
	1
	2.6
	0
	0.0
	0
	0.0
	Displacement of teeth >2mm but <=4mm

	2F
	0
	0.0
	0
	0.0
	1
	2.6
	0
	0.0
	0
	0.0
	0
	0.0
	Increased overbite >= 3.5mm (without gingival contact)

	4C
	1
	3.3
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	1
	2.9
	Anterior or posterior cross-bites with > 2 mm discrepancy between the retruded contact position and intercuspal position

	5M
	0
	0.0
	0
	0.0
	0
	0.0
	1
	2.6
	1
	3.6
	0
	0.0
	Reverse overjet > 3.5 mm with reported masticatory and speech difficulties

	3E
	2
	6.7
	1
	3.3
	1
	2.6
	1
	2.6
	0
	0.0
	0
	0.0
	Lateral or anterior open bite > 2mm but <= 4mm

	4G
	1
	3.3
	3
	10.0
	2
	5.1
	1
	2.6
	2
	7.1
	2
	5.9
	Less extensive hypodontia requiring pre-restorative orthodontics or orthodontic space closure to obviate the need for a prosthesis

	2E
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	Anterior or posterior open bite > 1mm but <= 2mm

	4F
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	3
	8.8
	Increased and complete overbite with gingival or palatal trauma

	4I
	1
	3.3
	0
	0.0
	0
	0.0
	0
	0.0
	1
	3.6
	2
	5.9
	Reverse overjet > 1 mm but < 3.5 mm with recorded masticatory and speech difficulties

	4D
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	Severe displacements of teeth > 4

	4K
	0
	0.0
	1
	3.3
	1
	2.6
	0
	0.0
	0
	0.0
	0
	0.0
	Existing supernumerary teeth

	2C
	0
	0.0
	0
	0.0
	1
	2.6
	2
	5.1
	0
	0.0
	0
	0.0
	Anterior or posterior cross-bite with <= 1mm discrepancy between retruded contact position and intercuspal position







Table13: Orthodontic treatment needs in children of 7-12 years old children:

	         Severity grades
	 Percentage 

	· Grade 5= urgent treatment need

	     4 7.9%

	· Grade 4 = treatment need

	     2 7.5%

	· Grade 3 = borderline treatment need

	     1 4.8%

	· Grade 2= minor anomaly, no treatment need

	      9.8%





	
	7 years
	8 years
	9 years
	10 years
	11 years
	12 years

	
Severity grades
	 
Percentage 
       (%)
	
Percentage
       (%)
	
Percentage
       (%)
	
Percentage
       (%)
	
Percentage    (%)
	
Percentage    (%)

	· Grade 5= urgent treatment need

	   43.33%
	    61.60%
	   52.41%
	      51.28%
	    53.57%
	 47.05 %

	· Grade 4 = treatment need

	    33.33%
	    26.08%
	    31.33 %
	      28.20%
	      32.12%
	 41.17%

	· Grade 3 = borderline treatment need

	      16%
	     13.04%
	        12.8%
	       10.25%
	     10.71 %
	 11.78%

	· Grade 2= minor anomaly, no treatment need

	      7.34%
	      12.32%
	      3.46%
	      10.27%
	     2.6 %
	 0%



















Table: 14 Age wise prevalence of orthodontic treatment needs in 7-12 years old children.



Table-15:Intra- Examiner Reliability of Baby ROMA index :

	Reliability statistics
	Value
	95%CI
	p-value

	Cronbach's Alpha
	0.92
	0.89-0.97
	0.0001*

	Intra-class correlation coefficients
	0.96
	0.92-0.98
	0.0001*


*Significant




Table-16: Intra Examiner Reliability of IOTN index:


	Reliability statistics
	Value
	95%CI
	p-value

	Cronbach's Alpha
	0.91
	0.87-0.96
	0.0001*

	Intra-class correlation coefficients
	0.95
	0.90-0.99
	0.0001*


*Significant
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Graph 1:  Prevalence of malocclusion according to gender in 3-6 years old:


Graph 2: Age wise prevalence of malocclusion in 3-6 years old children:




Graph 3: Prevalence of Dental and Skeletal features according to Baby ROMA Index in 3-6 years old children.

Graph 4: Age wise prevalence of dental and skeletal features according to baby ROMA index in 3-6 years old children:



Graph 5:  Prevalence of malocclusion according to gender in 7-12 years old:





Graph 6: Age wise prevalence of malocclusion in 7-12 years old children:





Graph 7: Prevalence of Dental and Skeletal features according to IOTN Index in 7-12 years old children










Graph 8: Age wise prevalence of dental and skeletal features according to IOTN index in 3-6 years old children:




Graph 9:  Intra Reliability of baby ROMA index:


 Graph 10: Intra Reliability of IOTN index






RESULTS:
The present study was conducted in the Department of Department of Pedodontics and Preventive Dentistry, Babu Banarasi Das College of Dental Sciences, Lucknow with the aim to evaluate the prevalence of malocclusion and orthodontic treatment needs in children of Lucknow city. 

Table-1 & Fig.-1 depicts a sample size of 200 subjects, out of which 138 subjects had malocclusion and 62 subjects were free from malocclusion .Thus,  the prevalence of malocclusion in 3-6 year old children using Baby ROMA index was 69% (95%CI=62.0-75.0%). 

Table-2 and Graph-1 show the prevalence of malocclusion according to gender in 3-6 years old children. Among 200 subjects, 104 were males and 96 were females. The male subjects had 60.6 %  malocclusion and female subjects had 78.1 % malocclusion. The values were highly significant in females (0.007; p < 0.05).

Table-3 & Graph-2 depict age wise prevalence of malocclusion in 3-6 years old children. A sample size of 200 subjects was further divided into different age groups of 3-6 years old. The allocation of subjects according to age and malocclusion showed that there was a high prevalence of malocclusion in 3 years age group (80%) with significant values.  (0.03; p < 0.05).

Table-4 & Graph-3 illustrates the prevalence of dental and skeletal features according to Baby ROMA index in 3-6 years old children. The most common finding of Baby ROMA index is Caries and early loss of deciduous teeth (37.7%), followed by hypodontia with more than 2 teeth (23.9%) and the  mandibular asymmetries and hypodontia less than 2 teeth (5.8%).  The percentage of other risk factors was less than 5%.  

Table-5 and Graph-4 depicts age wise prevalence of dental and skeletal features according to Baby ROMA index in 3-6 years old children.  The most common finding were caries ,  early loss of deciduous teeth {3yrs=31%,4yrs=14.3 %,5 yrs.=25 %and 6 yrs.=42%} and  hypodontia more than 2 teeth{3yrs=15.6 %,4yrs=23.8%,5yrs=10% and 6 yrs.=17.9}. The score of other findings was less than 10%.

Table-6 depicts the prevalence of orthodontic treatment needs in 3-6 years old children. It showed that 49.2% malocclusion was present in children who required orthodontic therapy (score 4 and 5) It also revealed that 50.8%malocclusion present in children that might persist or worsen with growth (grades 2 and 3).

Table -7 depicts age wise prevalence of orthodontic treatment needs in 3-6 years old children. There was a high prevalence of category 4 (treatment need) and category 2(minor anomaly, no treatment need) in all the age groups.


Table-8 & Fig.-2 depicts the prevalence of malocclusion in 7-12 years old children.  The sample size of 200 subjects was obtained, out of which 142 numbers of subjects had malocclusion and 58 subjects were free from malocclusion. The prevalence of malocclusion in 7-12 year old children using IOTN index was 71% (95%CI=64.3-76.8%). 

Table-9 and Graph-5 showed the prevalence of malocclusion according to gender in 3-6 years old children. Out of which 102 male subjects showed 71.6 %  malocclusion and 98 female subjects showed 70.4 %  malocclusion. There was no inclination of malocclusion towards any gender and the data was not significant (0.85; p>0.55).

Table-10 & Graph-6: depicts age wise prevalence of malocclusion in 7-12 years old children. A sample size of 200 subjects was further divided into different age groups of 7-12 years old. The allocation of subjects according to age and malocclusion are in the table. Value found to be was not significant (0.88; p>0.55).

Table-11 & Graph-7 illustrates the prevalence of dental and skeletal features according to IOTN index in 7-12 years old children. The sequentially most common finding seen were as follows:  impeded eruption of teeth  due to crowding, displacement, the presence of supernumerary teeth, retained deciduous teeth and any pathological lesion- 26.8%. Extensive hypodontia with restorative implications (more than one tooth missing in any quadrant requiring pre-restorative orthodontics- 19%, and  posterior lingual cross-bite with no functional occlusal contact in one or more buccal segments- 12%. The score of other findings was less than 10%.

Table-12 and Graph- 8 illustrates age wise prevalence of dental and skeletal features according to IOTN Index in 7-12 years old children. 
Table-13:  depicts the prevalence of orthodontic treatment needs in 7-12 years old children. The inference is that 75.4% malocclusion present in children who required orthodontic therapy (score 4 and 5) . Malocclusion present in children that might persist or worsen with growth was 24.6 % (grades 2 and 3).


Table -14 depicts age wise prevalence of orthodontic treatment needs in 7-12 years old children. There was a high prevalence of category 5 (immediate treatment need) and category 4 (treatment need)  in all the age groups.


Table-15 & Fig.-11 illustrates the intra reliability of Baby ROMA index. A total number of 20 subjects were randomly selected and recalled after 1 month. There was a high intra-observer agreement of Baby ROMA index, high Cronbach's Alpha (0.92) and intra-class correlation coefficients were found to be 0.96 with high significant p-value (0.0001). Thus, Baby ROMA index is highly reproducible.


Table-16 & Fig.-12 illustrates the intra reliability of IOTN index. A total number of 20 subjects were randomly selected and recalled after 1 month. There was high intra-observer agreement of IOTN, high Cronbach's Alpha (0.91) and intra-class correlation coefficients were found to be  0.95 with high significant p-value (0.0001). Thus, IOTN index is highly reproducible.













Statistical analysis:
The results are presented in frequencies and percentages. Chi-square test was used for comparisons. The reliability analysis was performed. Cronbach's Alpha and Intra-class correlation coefficients were calculated. The p-value<0.05 was considered significant. All the analysis was carried out on SPSS 16.0 version (Chicago, Inc., USA).
Formula:
Chi-square test:
The test statistic is a chi-square random variable (Χ2) defined by the following equation. 
Χ2 = Σ [ (Or,c - Er,c)2 / Er,c ] 
where Or,c is the observed frequency count at level r of Variable A and level c of Variable B, and Er,c is the expected frequency count at level r of Variable A and level c of Variable B.



Intra-class correlation coefficients (ICC):
Scrutinize the output from the ANOVA and find something called the F value for the subject term. The retest correlation, calculated as an intraclass correlation coefficient (ICC), is derived from this F value:
ICC = (F - 1)/(F + k - 1),
where k = (number of observations - number of tests)/(number of subjects - 1). In the case of no missing values, number of observations = (number of tests)·(number of subjects), so k is simply the number of tests.
Cronbach’s Alpha Formula

The formula for Cronbach’s alpha is:


Where:
· N = the number of items.
· c̄ = average HYPERLINK "http://www.statisticshowto.com/covariance/"covariance between item-pairs.
· v̄ = average variance.






























                   DISCUSSION:



The term “malocclusion” refers to a morpho-structural disharmony of various components of the stomagnathic system. In majority of cases the malocclusions is the result of a complex interaction among many factors which influence growth and development. 
 Epidemiological studies on occlusion and malocclusion not only help in orthodontic treatment  planning and evaluation of dental health services but also offer a valid research tool for ascertaining the operation of distinct environmental and genetic factors in the etiology of malocclusion.
                      Facial appearance has a long lasting implication on an individual. An unacceptable dental appearance has often been associated with a negative effect on self-image, career advancement and peer – group acceptance. In order to prevent a wide- spread impact on their psychological development, children having very severe malocclusion should be identified and corrective measures should be instituted at the earliest.    
Early preventive and interception of a disease can reduce the burden of cost and more expensive treatment modalities on the nation. Extensive multi centric studies are required to obtain a countrywide representative data. A more practical and feasible alternative is to develop a regional database; compilation of such databases may provide an understanding of the national scenario10.

Ideally the process of identifying and assessing the severity of a malocclusion within national health care services should require a simple and reliable method. Several indices based on occlusal parameters are used to assess priority of orthodontic care. Indices of orthodontic treatment are used in screenings and epidemiological studies with the aim to identify the priority of treatment, especially in the countries where the costs of the orthodontic therapies are funded, wholly or partly, by Health Care Service or private insurances [Jarvinen, 2001]54. Most of the indices are targeted on permanent dentition. IOTN is considered as a gold standard index, reliable index for assessment of malocclusion (Maja Ovsenik et al 2007)35 but it has limitation of its applicability on the primary dentition. However the Occlusal index [Summers, 1971]55 is based on primary dentition, but does not consider either skeletal, or functional problems and it is also difficult in terms of data collection [Elderton and Clark, 198356; Tang and Wei, 199057]. The IPION [Coetzee and Muelenaere, 1997]58 is designed for children aged 6 to 9 years and requires the calculation of a score derived from the sum of each of the values observed. Although the IPION index is a valuable tool of preventing a malocclusion, it is not able to assess the prevalence of a malocclusion: severe malocclusions can find place in a low category due to the uselessness and unsuitableness of carrying on either a preventive or interceptive treatment at the time of the assessment [Karaiskos et al., 2005]59. ICON index [Daniel and Richmond, 2000]60 is only suitable for late mixed and permanent dentition [Solow, 1995]61. Therefore an index, which assesses the need of orthodontic treatment in primary dentition, when a wide variety of skeletal, dental and functional factors, if unobserved, could adversely influence occlusion and craniofacial growth, is needed. The ROMA index (Risk of Malocclusion Assessment Index) [Russo et al., 1998]62, was set up for mixed and permanent dentitions in growing patients and evaluates skeletal and functional aspects of a malocclusion. The ROMA index was validated [Grippaudo et al., 2007]63 and tested on a large sample of Italian children 9-13 aged [Grippaudo et al., 2008 and 2013].[Grippaudo et al., 2014]42 authors modified the ROMA Index and targeted on the age of primary dentition (Baby-ROMA Index). 

The passage from primary to early mixed dentition is often susceptible to changes which can be caused by a variety of factors and may interfere with a normal occlusion. A correct timing when to start an orthodontic therapy is essential for the treatment to be most effective in the shortest time and with the lowest cost possible.
Longitudinal studies indicate that malocclusion observed in primary dentition can fairly predict the malocclusion developing in mixed and/or permanent dentition [Keski-Nisula et al., 2006]64. According to literature, some of the occlusal characteristics in primary dentition persist in mixed dentition: children with a malocclusion in primary dentition (posterior cross bite, increased overjet, etc.) present higher risks of having a malocclusion in early mixed dentition [Góis, 2012]65. However, an anterior open bite may spontaneously improve [Bowden, 196666; Heimer et al., 200867; Worms et al., 197168; Cozza et al., 200569; Warren and Bishara, 200270]. Some authors suggest that an early treatment may reduce the severity of the malocclusion at a later stage [Bhayya, 201171]. Furthermore it is also advisable to detect a Class III malocclusion at an early age in deciduous or early mixed dentitions [Baccetti et al., 1998]72. Because, the earlier the treatment is carried out, the greater the chances of success, which are the results of skeletal changes rather than dental compensations [Franchi et al., 2004]73, with increased long-term stability [Masucci et al., 2011]74.

Preventive and early treatments in orthodontics are still subject of debate on cost-effectiveness [Tschill et al. 199775; Kurol, 200022,Proffit, 200613].  Viazis [1995]76, Kurol [2006], Ngan [2006] and Proffit [2006]13 considered that the ideal time for a treatment is in late-mixed dentition stage, while other authors [Thilander et al, 1984; Far nik et al. 198877; Trottman and Elsbach, 199678; Tschill et al., 1997; Thilander et al 200184; Ovsenik et al., 2004] concluded that early orthodontic treatments would be beneficial and desirable especially to enhance skeletal and dental discrepancies and correct habits, dysfunction and malocclusion in their early stages, and especially transverse discrepancies which may cause temporo -mandibular joint problems or facial asymmetry [Franchi et al. 200473; Kurol, 2006; Proffit, 2006].
Our study was conducted as a part of dental health programme in schools of East Lucknow city which was thoroughly passed and reviewed by the Institutional Ethical Committee of Babu Banarasi Das College of Dental Sciences, Lucknow.
                                                 After statistical analysis we had an interpretation of 69% per cent of children aged between 3-6 years and 71% percent of children aged between 7-12 years had a prevalence of malocclusion. This is, however somewhat similar to 53% for 18-year-old Swedish males (Ingervall and Hedegård, 1974)85, Eloisa et al (2012)86 found 80.29 % prevalence of malocclusion among children aged between 5-12 years old in Araraquara, Also in Brazilian population aged between 4-6 years old had prevalence of malocclusion 75.8% (Anna Beatriz; 2002)87,  A similar study  by Kristina et al (2014)88 in age group between 7-15 years old children found out 71.4 % had prevalence for malocclusion.
                                                  In a contrast to our study results  Holmes (1992)80 reported a prevalence of 32 per cent of malocclusion in a survey of 12-year-old Sheffield school children and Crowther et al. (1997)81 obtained similar finding of 31.3 per cent in 10-year-old New Zealand school children.
                                  . In our study  age wise prevalence of malocclusion in 3-6 years old children was 84.4%, 61.9%, 50.0% and 71.4 % respectively and the values were highly significant 0.03 (<0.05)- table 3. A similar finding by  Kristina et al (2014)90 found out that 71.4 % malocclusion in age group between 5 years old and  Motto L J 91found out 87.4% had malocclusion 2012 in 4 years old children. V Aggrawal et al (2010)89 obtained 36.5 % prevalence of malocclusion in 6 years old children in Karnataka which was a contrast finding of our study. In age group between 3-6 year old female comparatively had more prevalence of malocclusion which was statistically significant (0.007; p < 0.05). And was   in accordance with findings of Hamdan AM 200492, Birkeland K 199693, Hosam Baeshem 201794

 In our study age wise prevalence of malocclusion in 7-12 years old children was 66.7%, 76.7%, 69.2%, 74.4%, 64.3% and 73.5%, and the values were not significant 0.88 (<0.05) -table 8.  A similar study by Retna kumara et al (2016)95 found out 83.3 % prevalence of malocclusion in 10-12 years old children,  Also Ramchandra et al (2014)96  conducted a prevalence study in which  the distributions of malocclusion  age wise in which  65.4% were 11-13 years of age and 34.6% were 8-10 years of age. Shridhar et al (2010)97 conducted a  prevalence  study and found out that 43% had malocclusion in 12 years old children, Esa et al  (2001)98 found out the prevalence of malocclusion was 40 % in 12 year old children. 
                                                   In our study the age group between 7-12 years old females had more prevalence of malocclusion (71 %) but the finding were statistically insignificant . Similar findings by {Ayhab B et 201499, Al Yami et al 1998100, Graber and lucker1980101, Reddy VR 1981102}. But in contrast to the results of our study Z hedayati et al in 200732 in age group of 11-14 years old found out that the prevalence of malocclusion in males was more (71 %) compared to females.
Many studies have described the distribution of malocclusions in population, reported differences in the prevalence that may depend on ethnicity, methods of data collecting and characteristics of the sample [Viggiano, 2004103; Bhayya, 2011; Thilander et al., 2001; Hassan and Rahimah, 2007104]. According to the Baby Roma Index 31 % of the sample and 29 % sample from IOTN Index were not affected by malocclusion, which was lesser (53.8%) than what was observed in an epidemiological survey in Brazilian preschool children [Carvalho, 2011]105. 

Evaluating the Baby Roma Index; 49.2% of sample needed orthodontic therapy (score 4 and 5) and 50.8 % of sample had a malocclusion that might persist or worsen with growth (grades 2 and 3). The most frequent malocclusions detected in the sample were caries and early loss of deciduous teeth, hypodontia more than 2 teeth and hypodontia less than 2 teeth.
                                                 Table 7 depicts age wise prevalence of orthodontic treatment needs in 3-6 years old children. There was a high prevalence of category 4 (treatment need) and category 2(minor anomaly, no treatment need) were present in all the age groups. According to Northway, Wainwright and Demirjian (1984)106, caries and premature loss of deciduous molars, result in a decrease by approximately 2 to 4 mm per quadrant in arc length. Also Col Prasanna et al (2012)107 concluded that there was high correlation of caries with malocclusion, in which 85 % of total malocclusion subjects had caries with them. A similar study by  Anne- Marie et al (2016)127 conducted a study on Romanian children aged between 6-9 years old on prevalence of orthodontic treatment needs and found out 10.13 % needed orthodontic treatment (score 4 and 5). Another similar study by Topic et al132 in northern Herzegovina in 1989 on the need for the orthodontic treatment showed that 36 % of children aged 6-12 years had occlusal anomalies of which 30 % required treatment. Grippaudo et al 2016133 stated from their study that hypodontia is also one of the causative reasons for future orthodontic problems. Toshiya et al134 stated that retroclination of the alveolar bone and growth of the alveolar bone developed in the patients who were having hypodontia in more than 2 teeth. {Endo, Ogaard, Sarnas,K-V, Wisth, P, Ben-Bassat, Tavajohi- Kermani and Nodal, M.}134-142 Authors have stated the relationship of malocclusion with hypodontia that it is one of the possible causes for future orthodontic problems 

Discussing IOTN index for aged 7-12 years old ; 75.4 % of t sample were found in the category of greater treatment need (score 4 and 5) and 24.6 % of  sample had a malocclusion that might persist or worsen with growth (grades 2 and 3). The most frequent malocclusion detected in the sample were crowding, displacement, the presence of supernumery teeth, retained deciduous teeth any pathological cause, extensive hypodontia with restorative implications and posterior lingual cross bite with no functional occlusal  contact . Table 14 depicts age wise prevalence of orthodontic treatment needs in 7-12 years old children. There was a high prevalence of category 5 (immediate treatment need) and category 4 (treatment need) were present in all the age groups. A study by Ruzica et al (2017)108 concluded from their study that 43.3 % subjects of the total malocclusion were in category of greater treatment need. Another study by Rajendra et al (2013)109 discovered 32 % prevalence of malocclusion from their study in which 69.65 % were in the category of greater treatment need and 30.35 in no treatment need.  A similar study by Sahin et al (2016)110 concluded from their study 60% of total malocclusion came into the category of treatment need. In contrast to our study results  Z. Hedayati et al (2007) conducted a study to evaluate the orthodontic treatment need in Iranian population and found out18.39 % population showed severe and very severe need for treatment, 25. 8% were in border line category, 48.1 % had a slight need and very severe need and the percentage for no need to treatment was 7.63 %.
                         Shreedhar Reddy et al 2010111 conducted a study in age of 12 years to find the orthodontic treatment needs using DAI (Dental Aesthetic Index) , from their study we found out that Minor or no anomaly was seen around 57.1 % subjects of which 46.3 % perceived orthodontic treatment, definite malocclusion was seen in 25.8% subjects of which 47.5% perceived orthodontic treatment, handicapping malocclusion was seen in 5.9 % subjects which 75 % perceived orthodontic treatment. Another study conducted by Giuseppina et al 2013129 showed 41.2 % of children were in category of score 4 and score 5(urgent orthodontic treatment need and treatment need) , Also by Abdulla and Rock in 2001130 in their study on a Malaysian sample of 12-13 year old school children reported a prevalence for an objective orthodontic treatment need of 47.9 % likewise, 42.6 % of a Senegalese131 sample of 12-13 years old adolescents was assigned to grade 4 or 5 of the DHC of the IOTN. 
                           In contrast to our study results Annie-Marie found out in their study that 24.33 % of age 9 year old were in urgent need of orthodontic treatment likewise by Karaiskos et al 200528  28 % from the same age group based on calculation of IPION and smaller than the percentage of 33 % identified by Keruo et al 2008128 or Al Nimri Richardson 2000 based on IOTN. SvenHelm145 found out that there was high prevalence of  crowding rotation, tipping, and malformation (32 %) were the common finding in age group of 6-7 years old children .From our group II  posterior lingual cross bite was the third most common finding around 12 % . A similar study by Kristina Kasparaviciene et al146 found out 71.4% of the children presented with 1 or more attributes of malocclusion and 16.9% had oral habits. The vertical and sagittal malrelation of incisors, as well as spacing, were the predominant features. Their study showed that digit suckers have higher incidence of anterior open bite (P=0.013) and posterior cross bite (P=0.005). The infantile type of swallowing demonstrated strong association (P=0.001) with anterior open bite. Dimberg et al 147 found out in their study that among the cases of anterior cross bite, 30 per cent had an anterior shift and 71 per cent of posterior cross bites showed lateral shift at 7 years of age. A similar study by Ronald A. Bell and Thomas J. Kiebach148 showed posterior cross bites were one of the most common malocclusion problems observed in primary and mixed dentitions, with a prevalence of approximately 5–8% in children aged 3–12 years. Upwards of 90% of posterior cross bites in the developing dentition exhibit lateral shifts of the mandible on closure associated with a transverse width discrepancy between the dento alveolar relationships of the maxilla and mandible

It is important to identify if the open bite is determined by skeletal or dental base in order to choose the correct treatment option. In children with average vertical patterns the open bite is determined just by environmental factors and can be treated more successfully during growth, whilst in subjects with malocclusion associated with increased skeletal vertical patterns the prognosis is less favorable [Ngan et al., 1992, Grippaudo et al., 2009, Grippaudo et al.,2014]. 
The 1.4% of the sample shows mouth breathing and the 4. 3% reports bad habits, Eloisa et al did a similar study and found 6.36 % of the sample had bad habits. Some studies have shown that bad habits, such as persistent dummy or fingers sucking, can cause alterations of the occlusion [Brin et al., 1998112; Vazquez-Nava et al., 2006113] and oral breathing associated to respiratory obstructions may cause alterations to the physiological patterns of  the craniofacial growth. Therefore we believe that it is necessary a programme should be conducted for the education of parents on the importance of periodic follow-ups and sessions of oral hygiene, as well as of the treatment of deciduous teeth affected by caries and the correction of bad habits (persistence of thumb or dummy sucking habit and use of baby bottle) in order to avoid problems in the exfoliation of primary teeth or in the eruption of permanent ones.  A study by Kharbanda et al114 found out that 4.3 % had habit of mouth breathing , tongue thrusting 4.9 % and thumb sucking 8.7 %.  Another study by kohler and holst (1973)118 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.  

In our study for the intra examiner reliability of Baby Roma Index, there was a high intra observer agreement and the p value was found to be significant (0.0001). The intra examiner  observer agreement of IOTN Index was also high and had significant p value (0.0001). C. Grippaudo et al (2007) conducted a similar study and found out that Roma Index was highly accurate and reproducible. Maja Ovsenik (2007),Borzabadi (2011)115, Bhagyalaskshmi et al (2015)116 have validated the IOTN index. Thus IOTN index is highly reproducible.

These orthodontic treatments are not expensive, often have a short duration and use simple devices: besides the lower therapeutic costs they provide important advantages in terms of children oral health.

The Baby-ROMA index and IOTN can be used by pediatricians with the aim of detecting the malocclusions which may need an early interception. Thus, the preventive programs from the public Health will become more feasible and effective





















Conclusion:
Based on this study results, the following conclusions can be drawn:
1.	The prevalence of malocclusion in 3-6 years was 69% and in 7-12 years was 71% in children of East Lucknow city.
2.	The prevalence of malocclusion was more in females in age group .of 3-6 years old children 78.1 % and the value was statistically significant (0.007; p < 0.05). And the prevalence of malocclusion in 7-12years  was more in males 71.04 % but the value was statistically not significant (0.88;p<0.05)
3.           According to Baby ROMA index the most common finding of Baby ROMA index is Caries and early loss of deciduous teeth -(37.7%), followed by hypodontia with more than 2 teeth (23.9%). According to IOTN index the sequentially most common finding seen were  impeded eruption of teeth (apart from 3rd molars) due to crowding, displacement, the presence of supernumerary teeth, retained deciduous teeth and any pathological- (26.8%). Extensive hypodontia with restorative implications (more than one tooth missing in any quadrant requiring pre-restorative orthodontics) -19%.
4.           The prevalence of orthodontic treatment needs in 3-6 years old children. 49.2% of malocclusion was present in children who required orthodontic therapy (score 4 and 5) It also revealed that 50.8% of malocclusion present in children that might persist or worsen with growth (grades 2 and 3).                    
5.	The prevalence of orthodontic treatment needs in 7-12 years old children. 75.4% malocclusion present in children required immediate orthodontic therapy (score 4 and 5). And malocclusion around  24.6 % (grades 2 and 3)   present might persist or worsen with growth. 










Summary:

The passage from primary to  mixed dentition is often  susceptible  to  changes  which  can  be  caused  by  a  variety  of  factors  and  may  interfere  with  a  normal occlusion.                              Occlusal indices have been widely used as a method of achieving a more uniform evaluation of orthodontic treatment need or the amount of deviation from normal occlusion

      Various sensitive and specific indices, suitable for paediatric age group, have been developed to facilitate the diagnosis of malocclusion along with the aim of identifying the patients with a greater need for therapeutic intervention. Longitudinal   studies   indicate   that   a   malocclusion  observed  in  primary  dentition  can  fairly  predict  the  malocclusion  developing  in  mixed  and/or  permanent  dentition.

                        A correct timing when to start an orthodontic therapy is essential for treatment to be effective.  Ngan and Proffit considered that the ideal time for a treatment is late-mixed dentition stage, while other authors concluded that orthodontic interventions, if carried out at the stage of primary and/or early mixed dentition period, will reduce the complexity of orthodontic treatment required as well as indirectly will reduce the economic impact on likely future extensive orthodontic treatments.

The best timing for orthodontic treatment continues to be a controversial subject. The benefits of early orthodontic treatments are being constantly discussed, but at the moment there are still very few studies on the topic.
                                     India is still a developing country, we need more epidemiological data for prevention of malocclusion, the orthodontic treatments done at early stage are not expensive, often have a short duration and use simple devices: besides the lower therapeutic costs they provide important advantages in terms of children oral health.

The Baby-ROMA index and IOTN index can be used by pediatricians with the aim of detecting the malocclusions which may need an early interception. Thus, the preventive programs from the public health will become more feasible and effective
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