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			Abstract

			Objective: To determine the frequency of deleterious oral habits in preschool children with or without sensory processing disorders. 

			Methods: Cross-sectional study with descriptive and analytical data analysis developed as part of a larger project from 2014 to 2016, in public day care centers in the city of Campina Grande, State of Paraíba, in the Northeast of Brazil. In the statistical analysis a margin of error of 5% was adopted. The collection occurred through the interview to the responsible ones and of the physical examination of the preschool children at age 2-6 with the registration in standardized file to the study. The variables investigated included age, gender, diagnosis and type of sensory integration disorder and the presence and classification of deleterious oral habits. 

			Results: for the 374 children investigated, mean age was 4.1 years, 59.9% of males and distributed in a case group and a control group. Of these, 24.9% had sensory processing disorder; 52.7% sensory-based motor disorders, 37.6% sensory modulation disorders and 9.7% sensory discrimination disorders. In the case group herein, 77.4% of the preschoolers used some kind of medication directed to the child’s treatment for a better development and school performance; particularly language and socialization. The deleterious oral habits occurred in 61.8% of the children evaluated for both groups. There was a significant difference between the presence of sensory processing disorder, nocturnal bruxism (p <0.01) and onychophagia (p <0.05). 

			Conclusion: More than half of the preschoolers had deleterious oral habits, and there was found an association between nocturnal bruxism and onychophagia when compared to preschoolers with or without disorder in sensory processing.
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			Introduction

			Learning is understood as a complex and dynamic process, structured from a motor and perceptive act, in which information is initially captured from the environment and goes through continuous processing with successive levels of elaboration from the capture of the sensorial characteristics, followed by the interpretation of the meaning until the response is issued [1].

			In this perspective, learning depends on the integrity of sensory processing that is the individual’s ability to receive sensory information from the environment and movements of his body, to process and integrate the different sensory modalities in the central nervous system and to use them for adaptive responses. In the presence of sensory processing difficulties, there is a deficit 

in the planning and production of behavior and/or movement, 
which may trigger motor performance impairments, difficulties in organizing and maintaining attention, as well as difficulties in school learning process [2]. Mouth habits are defined as the result of the repetition of an act with a certain purpose, becoming with time resistant to change. Generally, at first it is conscious; nevertheless, with the habit acquired by the repetition of acts, it becomes unconscious [3].

			Deleterious oral or oral habits are highly related to changes in structures and functions associated with the Stomatognathic System (SS), such as: breathing, chewing, sucking, swallowing and phonoarticulation [4]. The degree of functional deviations provided by habits depends on the triad consisting of intensity, frequency and duration. There is, in addition, an association between deleterious oral habits, emotional tension. These are added to the influence of individual predisposition, age, nutritional conditions and general health [5]. It is also recognized that there is a compensatory mechanism related to deleterious oral habits; with alterations in the movements associated with the physiology of the SS and that abnormal sensorimotor integration may be related to movement disorders [6].

			Some variables have been reported as possible etiological factors of deleterious oral habits; among them psychological problems, environmental (jealousy, need for attention) and even eating disorder [7]. Morphological and neurophysiopathological factors are also considered, with the production of exacerbated and/or involuntary or mandibular movements associated with disorders with loco motor behaviors [8]. Sensory processing disorder is defined as the presence of a change in detecting, modulating, interpreting or responding to sensory stimulus, previously described in the literature as sensory integration dysfunction [9]. It is a disorder presented by a heterogeneous group of children characterized by the varied experiences of limitations in the participation and accomplishment of the activities. Such a condition can lead to damages associated with social skills, postural control, motor coordination, use and handling of objects, as well as performance in daily life activities and playing immaturity [10].

			Based on the Ayres studies, several taxonomies and classifications of behavioral subtypes related to sensory processing disorder were used over time. However, one of the most recent diagnostic approaches classifies the sensory processing disorder in: sensory modulation disorders, sensory discrimination disorders and sensory-based motor disorders, explained in the sequence [7,9,11,12].

			Sensory modulation disorders are characterized by difficulty in regulating degree, intensity and nature of responses to sensory stimuli, and can be classified into: 

			a)	Sensory hyporesponsiveness, with poor reaction to relevant stimuli of the environment, such as pain, movements or odors;

			b)	Sensorial hyperresponsiveness, with a greater tendency to orient and respond to certain stimuli, such as touch, movement, lights, sounds, presenting, for example, aversive responses or movement intolerance, with reaction of nausea, nausea and of minimal stimuli;

			c)	Sensorial search, with constant demand for intense stimuli, be it vestibular, proprioceptive and others. Sensory discrimination disorders are related to the difficulties in interpreting the quality or the singularity of each stimulus, to perceive their differences and similarities, being able to present different degrees of difficulties in the diverse sensorial modalities, such as visual, tactile, auditory, vestibular, proprioceptive, gustatory and olfactory.

			Sensory-based motor disorders are characterized by individuals with difficulties in integrating their own body information and moving efficiently in the environment. The most common problems are:

			a)	Postural disorder with difficulty stabilizing the body during movement or rectify the posture when requested by the movement;

			b)	Dyspraxia, with difficulty in idealizing, creating, initiating, planning, sequencing, modifying and performing actions.

			There are information gaps in the literature on the oral health conditions of children with sensory processing disorders. The present study had as objective to determine the frequency of deleterious oral habits in preschool children with or without sensory processing disorders and to verify the existence of an association between the frequency of these habits and the presence of sensory processing disorder.

			Methods

			This work represents a part of the continuity of a research project developed in the city of Campina Grande, State of Paraíba, Notheast of Brazil, between the years 2014 and 2016. It is a transversal study, with descriptive and inferential analysis of the data. In the sample calculation, a margin of error of 5%, a β of 0.20 and a prevalence of speech or language disorders estimated at 24.6% were adopted. For the present study, the inclusion criteria included preschool children between the ages of two and six, of both sexes, regularly enrolled in early childhood education in 2014, with complete deciduous dentition. The study participants were divided into two groups: the case, for preschoolers who had symptoms identified by the school or diagnosis of some sensory processing disorder and control, absence of symptoms or diagnosis for such disorders.

			Patients diagnosed with severe neurological sequelae, syndromes, mental deficit, hearing impairment, with one or more permanent teeth bursting were excluded. The variables investigated included gender, age, presence and classification of the disorder in sensory processing and the use or not of regular medication, besides the history of deleterious oral habit and its classification. Data collection for this work occurred between December 2014 and February 2015, in the classrooms themselves and in the form of interviews with the parents or guardians and with the teachers; these for the symptoms or diagnosis of sensory processing disorder.

			For the symptoms of sensory processing disorder, the study by Dunn [12] & Miller et al. [13] was considered and for the evaluation of deleterious oral habits of Melo & Pontes [14]. During the collection, the participation of the Occupational Therapist who accompanied some children from the day care center, helped with the application of the questionnaire and evaluation of the sensorial profile. There was a comparison with records in day care centers where the preschoolers were evaluated. Data analysis was performed using descriptive and inferential statistics techniques, using a margin of error and using SPSS (StatisticalPackage for the SocialSciences) software, version 16.

			This work respected the principles of the Universal Declaration on Bioethics and Human Rights. Data collection took place with the prior approval of the UEPB’s Research Ethics Committee. When the treatment needs were identified, in the scope of occupational therapy, phonoaudiology and dentistry, the preschool children were referred for treatment in the public services area.

			Results

			For a total of 374 preschoolers, 93 (24.9%) of the children had symptoms or the diagnosis of some disorder in sensory processing. Considering the total sample, 59.9% of the students were male. Analyzing exclusively the case group, 64 (68.8%) of the students were male. The mean age of all subjects in the sample was 4.1 ± 0.8 years. In the preschool children within the group, 4.2 ± 0.3 years, and in the control group 3.8 ± 0.2 years.

			Table 1: Distribution of the preschool children according to gender, age, sensory processing disorders and deleterious oral habits.

			
				
					
					
					
				
				
					
							
							Variable

						
							
							N

						
							
							%

						
					

					
							
							Total

						
							
							374

						
							
							100,0

						
					

					
							
							Gender

						
					

					
							
							Male

						
							
							224

						
							
							59.9

						
					

					
							
							Female

						
							
							150

						
							
							40.1

						
					

					
							
							Age (years)

						
							
							
					

					
							
							2

						
							
							62

						
							
							16.6

						
					

					
							
							3

						
							
							65

						
							
							17.4

						
					

					
							
							4

						
							
							144

						
							
							38.5

						
					

					
							
							5

						
							
							103

						
							
							27.5

						
					

					
							
							Sensory Processing Disorder

						
					

					
							
							Yes

						
							
							93

						
							
							24.9

						
					

					
							
							No

						
							
							281

						
							
							75.1

						
					

					
							
							Deleterious Oral Habits

						
					

					
							
							Yes

						
							
							257

						
							
							68.7

						
					

					
							
							No

						
							
							117

						
							
							31.3

						
					

				
			

			Regarding deleterious oral habits, there was mention by parents of 61.8% of the children considered. In the group, there was a greater report of deleterious habits by parents or guardians (65.6%), but no statistically significant difference was found (p>0.05). The Oral Respiratory (“OR”) preschoolers, despite a direct association with the “SS”, were counted separately, in the final percentage of individuals with deleterious oral habits. In this way, considering the two groups, we obtained, in decreasing order of frequency: oral breathers (52.9%), patients with a deleterious habit of pacifier sucking (41.7%), nocturnal bruxism (38.9%), (20.1%) and onychophagia (20.1%). There was mention of an association between sucking habits and onychophagia. The percentage of preschoolers with sensory processing disorders were: oral breathers (53.8%), pacifiers (39.8%), nocturnal bruxism (57%), digital suction (18.3% %) and onychophagia (28%). (Table 1) shows the distribution of preschool children, according to gender, age and the presence or absence of disorder in sensory processing.

			Table 2: Sleep Bruxism and Onychophagia according to case or control groups.

			
				
					
					
					
					
					
					
					
					
				
				
					
							
							Study Groups

						
					

					
							
							Variable

						
							
							Case (TPS)

						
							
							Control

						
							
							Total Group

						
							
							P Value

						
					

					
							
							
							N

						
							
							%

						
							
							N

						
							
							%

						
							
							n

						
							
							%

						
							
					

					
							
							Total

						
							
							93

						
							
							100,0

						
							
							281

						
							
							100,0

						
							
							374

						
							
							100,0

						
							
					

					
							
							Sleep Bruxism

						
					

					
							
							Yes

						
							
							90

						
							
							96.8

						
							
							55

						
							
							19.6

						
							
							145

						
							
							38.8

						
							
							p(1) < 0,001*

						
					

					
							
							No

						
							
							3

						
							
							3.2

						
							
							226

						
							
							80.4

						
							
							229

						
							
							61.2

						
					

					
							
							Onycophagia

						
					

					
							
							Yes

						
							
							27

						
							
							29

						
							
							48

						
							
							17.1

						
							
							75

						
							
							20.1

						
							
							p(1) < 0.005*

						
					

					
							
							No

						
							
							66

						
							
							71

						
							
							233

						
							
							82,9

						
							
							299

						
							
							79.9

						
					

				
			

			(*): Statistical Significance Association 5.0%.

			(1): Fisher’s Exact Test

			For those with the condition, we found a descending order of frequency: sensory-based motor disorders (52.7%), sensory modulation disorders (37.6%) and sensory discrimination disorders (9.7%). Of these, 77.4% used some type of medicine directed to the treatment of the child, for a better development and school performance; particularly language and socialization. With regard to deleterious oral habits, reports of tooth grinding (nocturnal bruxism) and onychophagia presented a higher frequency in the case group, with a significant difference when compared to the control (p<0.01 and p<0.05, respectively), as can be seen in (Table 2). In the control group, deleterious sucking habits were the most recorded.

			Discussion 

			There were difficulties in comparing the results obtained in the present study, due to the fact that they were not found in the literature consulted, works directed to students in this age group presenting problems in sensory integration and related to oral health; particularly on deleterious oral habits. This may be due to the fact that although it is not a recent issue, much is still known and clarified about sensory integration and possible disorders. 

			The instrument of data collection, in the part of the identification of the disorders in the sensory processing, started from classic works, like the one of Dunn [12,15] that evaluates, in a detailed form, the sensory processing, area subdivided into three areas, with specific categories: sensory processing (hearing, vision, movement, touch, multi-sensory and oral), modulation (tonus, body position / movement, activity level, emotional responses and visual stimulus), emotional and social behavior and responses, and thresholds for responses).

			It allows a measurement of the level of severity of the disorder by punctuation and its interpretation, in a simple way; evidencing isolated situations, but in the majority associated with other conditions like hyperactivity and autism. Even if one considers the relative simplicity of the diagnosis of these disorders, one difficulty arises from the fact that the questionnaire is applied to the parents and guardians of the children who were signaled by the school due to difficulties in concentration, language development and socialization. Parents or caregivers could have omitted or minimized the degree of information requested, in the face of the child’s learning environment and the possibility of stigma. Despite the inclusive policy adopted in Brazilian educational system, there is a mismatch between the law and the preparation of schools and professionals for this type of student with specifics.

			 This is due to the lack of knowledge about the possibilities of signaling to the north about the disorder. Also because it is not a complex subject and requires continuous training of a whole team of teachers, auxiliaries and other professionals, to deal adequately with these children, contributing to development, autonomy and quality of life in general. In the context of what has been previously mentioned, Aguiar & Duarte [16] agree on the need for greater support from government spheres for recycling courses, specialized technical pedagogical assistance, adapted structure of physical space and adequate didactic material. Although it is not a given to compare, it is signaled to do so when finding that almost the third of the children were with some type of disorder of sensory integration in the public day care centers of Campina Grande.

			We chose a cross-sectional study, which is relatively easy to conduct, by working the exposure and disease simultaneously and can answer questions about the frequency of the risk factor and the outcome; but it has in its time-frame its limitations to explain what would be the cause and the effect [17]. According to the results obtained in this research, a higher percentage of male preschoolers (59.9%) presented sensory processing disorders; which agrees with the systematic review of Machado et al. [18]. Most of the students included in the case group used regular medication, but there was a prominence regarding the discontinuity of the therapeutic process with drugs. According to Wu et al. [19], the discontinuity in the use of these drugs would be translated into results of lower effectiveness for children’s development, recognizing that it is still a controversial issue.

			Among the deleterious oral habits, reports, significant differences between groups existed for nighttime bruxism or grinding of teeth and for onychophagy or nail gnawing. A possible explanation would be related to the association between sleep patterns and motor activity, since some findings corroborate the idea that a patient with ADHD, a condition related to sensory integration, can have a duration of 24 hours, that is, the symptoms of hyperactivity could remain during sleep, with greater movement in that period.

			Others suggest that sleep disturbance caused by the movements performed by the sleeping child could contribute to the daytime symptoms of TADH, with characteristics of excessive sleepiness during the day.

			Thus, a more detailed analysis of the relationships between these variables would provide insights to understand the role of sleep in changes in motor activity and, consequently, elucidate the participation of wake / sleep cycle changes in the etiology of this disorder, which could contribute to the development of new ways of treating and improving the quality of life of patients and their families [20]. The distribution of deleterious habits resembles data from the study by Ferreira et al. [20], on the impact of early weaning on the frequency of these habits. This condition was not raised in the present study. It should be noted that many responsible for children were grandparents (32.4%).

			The high frequency of onychophagia and nocturnal bruxism could still be conditioned by the fact that children with SPD have exacerbated oromandibular movements that, associated with the emotional tensions, especially in the learning environment. In this study it was observed that a significant number of the children studied presented SPD and that they are not in an adequate school, considering that they need a differentiated care, this demonstrates the necessity of studies on the SPD so that there is a better inclusion of these children.

			Conclusion

			More than half of preschool children presented deleterious oral habits, and there was an association between nocturnal bruxism and onychophagia when compared to students with or without disorder in sensory processing.
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