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			Abstract

			Purpose: To analyze the auditory perception profile in a sample of children with profound hearing loss from Mexico, and to evaluate the effectiveness of the auditory-verbal therapy in improving their auditory perception.

			Methods: An evaluation was done of auditory perception in 25 children 5 to 8 years of age with profound hearing loss who used 4- or 5-channel hearing aids. Following, ten sessions of personalized auditory-verbal therapy were provided to each child. Auditory perception was tested post-intervention.

			Results: Significant improvements were observed in the children based on pre- and post-intervention auditory perception test scores. Boys tended to score higher than girls in most scales of the test, but all the children improved to different degrees in areas such as noises and sounds, and language acquisition.

			Conclusions: In developing countries, such as Mexico, due to limited financial resources children with bilateral hearing loss are unlikely to receive cochlear implants, being the use of hearing aids the common practice. Even under these disadvantageous circumstances children can benefit from auditory-verbal therapy to improve their auditory perception and align their language learning process.
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			Introduction

			Up to 5.3% of the world’s population presents hearing loss; 9 % are children [1]. Up to five out of every 1000 babies may be born with hearing loss or acquire it soon after birth. In México, 19.2% of the population with a hearing disability is not older than 9 years, and up to 28.9% 14 years or younger. Similar prevalence is observed in the State of Yucatan, where 18.0% of people with a hearing disability is 9 years old or younger, and 27.5% 14 years or younger [2]. Hearing loss in children from 0 to 14 years old (i.e. a hearing loss greater than 30 dB in the better hearing ear) has been linked to lifelong deficits in speech and language acquisition, poor academic performance, personal-social maladjustments, and emotional difficulties [3,4].

			Research on the impact of hearing loss has shown that, if appropriate early auditory exposure and auditory brain development are not experienced, the results are linguistic and 

communication deficits which may be lifelong [5]. Children born with limited auditory function cannot adequately develop language capacities and this compromises their functionality and social integration, as well as their cognitive development. Thus, timely diagnosis is clearly needed to begin appropriate treatment as soon as possible [6]. Fortunately, during the last decades, the negative impact of early hearing loss has been reduced through significant technological developments such as hearing screening of new-borns, new objective diagnostic tests, use of digital hearing aids and cochlear implants. Furthermore, emerging neuroscience research is supporting the rationale for the combination of early diagnosis and fitting of hearing technology with early auditory brain stimulation, resulting in maturation of the auditory neural system, a precondition for development of listening and spoken language [5].

			Restoring the physiological capacity to perceive sounds is a necessary precondition but is not sufficient alone for language development; auditory perception needs to be stimulated. Auditory perception is the ability to identify, segment and isolate the sound elements in the environment, attaching meaning to sound, giving them meaning, interpreting and associating them with information stored in the memory. Sound stimulus is transformed into a coherent mental representation with meaning that favors cognitive and intellectual development; if fully functional, it naturally leads to development of the capacities of their own language [7]. However, in case of early and long deprivation of auditory stimulation, the corresponding brain pathways might not organize and mature properly. One consequence might be that integration of combined auditory and visual information may be altered even after hearing is restored [8]. It is mandatory that physical auditory rehabilitation in children, by cochlear implants or hearing aids, be accompanied by auditory-verbal training to improve the cognitive sound assignment process [9]. This condition has demanded the development of training approaches in delivering auditory brain stimulation and developing listening and spoken language, such as Auditory-Verbal Therapy (AVT).

			AVT is an education approach emphasizing audition for the development of the auditory skills needed for language acquisition, focusing on developing listening and spoken language through audition, using parents as the child’s natural language teachers, with the aim of full inclusion in the mainstream. AVT relies on ten core principles related to early diagnosis, use of an appropriate state-of-the-art hearing technology and commitment of parents to be guided and coached to create an environment where the child can learn to listen, process verbal language and speak [5,10].

			AVT is increasingly being employed worldwide by the parents and therapists of children with hearing loss with promising results [11,12]; yet, replicative evidence from diverse populations is required. It has been estimated that in Mexico 13.4% of children aged 0-14 years have hearing difficulties [13]. Continuous efforts have been made by the public health system and non-governmental associations to provide infants with the necessary treatment, but limited financial resources result in most children with profound hearing loss receiving a hearing aid rather than a cochlear implant.

			The present study objectives were to

			1.	Analyze the auditory perception profile in a sample of children with profound hearing loss from Yucatan, Mexico, and

			2.	Evaluate the effectiveness of the AVT in improving their auditory perception.

			Methods

			Design and Participants

			This quasi-experimental study followed a before and after intervention design with a single group. Authorization and ethical approval were received from the Research and Ethics committees of the School of Medicine, of the Autonomous University of Yucatan. All children were recruited from AYPRODA (Asociación Yucateca Pro Deficiente Auditivo / Yucatecan Association Pro-Hearing Impaired), the only non-profit civil society in the community working on prevention, detection, treatment, and consultancy for deafness and hearing impairment; it offers services to all in need regardless of residence, availability of medical insurance and socioeconomic status.

			Inclusion criteria were: 1) diagnosis of profound bilateral sensorineural hearing loss as recorded in clinical files, 2) 5 to 8 years of age, 3) bilateral use of perfectly working hearing aids, 4) a status of “active patient” in the association (no more than two weeks since last visit), 5) no infection in ears. An initial review of clinical records found 29 children meeting these criteria; a meeting was held with their parents/tutors to offer AVT for children, regardless of acceptance to be part of the study. In order to be included in the study, the child must have agreed and at least one parent/tutor should have signed an informed consent form with no economic compensation involved. Although initially all 29 children were signed up, 3 could not initiate AVT due to difficulties to assist with the required frequency. A first meeting was held with each family of the remaining 26 children to establish rapport with the child and to ask parents/tutors to complete a brief socio-demographic interview on behalf of their child. A total of 22 weekly meetings were then scheduled, 20 for AVT and other two to assess the child’s auditory perception capacity before and after the intervention.

			Auditory Verbal Therapy (AVT) Intervention 

			Following Pollack, et al. [14], a personalized AVT plan was designed based on each child’s deficiencies taking into consideration the initial results from the Auditory Perception Test [15]. AVT consisted of twice weekly 60-minute sessions for ten weeks for a total of twenty sessions. All sessions were private for each child with one primary care giver present, instructed to participate during the session but only to learn the exercises the child would need to practice at home. In each session, individual work was done with the child using cognitive-behavioral techniques such as sound and word examples, association of the mental representation of an image with each sound or word, and its conceptual representation and socialization in daily life. All sessions took place in AYPRODA’s address and were conducted by the same graduated psychologist who is also a certified Auditory-verbal therapist.

			Auditory Perception

			Auditory Perception was assessed by a specific test developed in Spanish for native speakers [15]. This test includes a series of tasks to analyze independently the skills related to the perception of linguistic and not-linguistic sounds. It has a total of 127 items, all to be scored as correct or incorrect, and distributed in two blocks: 1) Noises and sounds and 2) Language. In order to have a simple outlook of the children’s performance a cut-off point was set by authors: 60.0% or less of total items answered correctly was considered below normal whereas 60.1% or more of total items was considered normal. Table 1 summarizes the tasks of the two blocks and their corresponding subscales along with their number of items and the accorded cut-off points.

			Table 1: Main Features of the Auditory Perception Test.

			
				
					
					
					
					
				
				
					
							
							
							Tasks

						
							
							Number of items

						
							
							Cut-off score

						
					

					
							
							Block I. Noises and Sounds

						
							
							
							46

						
							
							27

						
					

					
							
							Discrimination and Recognition

						
							
							Identify different noises/sounds relating to the corresponding images

						
							
							29

						
							
							17

						
					

					
							
							Auditory Figure and Background

						
							
							Identify a sound stimulus (noise or word) masked by background noise and recognize two simultaneous sound stimuli (noise or words)

						
							
							7

						
							
							4

						
					

					
							
							Auditory Analysis

						
							
							Identify the noises and/or phonemes included in a sound message

						
							
							3

						
							
							1

						
					

					
							
							Auditory Association

						
							
							Associate a noise with the source or situation that produces it

						
							
							4

						
							
							2

						
					

					
							
							Auditory Synthesis

						
							
							Synthesize a series of sequential sound stimuli

						
							
							3

						
							
							1

						
					

					
							
							Block II. Language

						
							
							
							81

						
							
							49

						
					

					
							
							Auditory Recognition

						
							
							Identify perceived sounds

						
							
							21

						
							
							12

						
					

					
							
							Auditory Discrimination

						
							
							Classify and select between two sounds, comparing a specific sound with other sounds;  differentiate between speech sounds, as well as between diverse frequencies, intensities and phonological categories

						
							
							24

						
							
							14

						
					

					
							
							Auditory Figure and Background

						
							
							Identify a sound stimulus (noise or word) disguised by a background noise, recognize two simultaneous sound stimuli (noises or words)

						
							
							10

						
							
							6

						
					

					
							
							Auditory Analysis

						
							
							Identify noise and/or verbal sounds included in a message

						
							
							8

						
							
							4

						
					

					
							
							Auditory Synthesis

						
							
							Synthesize a series of sequential sound stimuli

						
							
							3

						
							
							1

						
					

					
							
							Auditory Closure

						
							
							Understand the totality of a word when part of the information is lacking

						
							
							7

						
							
							4

						
					

					
							
							Suprasegmental Features

						
							
							Recognize the different elements of speech (e.g. rhythm, intonation, accent)

						
							
							8

						
							
							4

						
					

				
			

			Statistical Analysis

			In order to analyze the auditory perception profile of children in both conditions (pre- and post-intervention) percentages of children scoring below the cut-off and mean scores were calculated for the individual scales and overall blocks. Possible differences by sex were explored with t-tests for independent samples. The effectiveness of AVT to improve auditory perception was tested by comparing (pre vs. post intervention) percentages with chi-square tests and mean scores with a series of t-tests for related samples. All statistical analyses were run with the SPSS v.20 software package.

			Results

			Regardless of having begun AVT, 1case dropped-out the intervention before the third session. The final sample included 25 children (52% girls and 48% boys), most from urban communities (64%) and nuclear families (68%). All were in school; 3 (12%) in preschool and 22 (88%) in elementary school. Hearing loss type and level were measured in AYPRODA by a certified audiologist. All participants had hearing aids of 4 or 5 channels. Age at diagnosis ranged from 2 to 7 years (2 years 8 months to 7 years 0 months) with an average of 4.65 (SD±1.49) years. Age at initial assessment ranged from 5 to 8 years (5 years 2 months to 8 years 4 months) with an average of 7.32 (SD±0.86) years. Time since diagnosis ranged from 0.83 to 5.50 years (10 months to 5 years 6 months) with an average of 2.67 (SD ±1.46) years. No significant differences by sex were found for any of these three variables.

			It can be observed (Table 2) that overall, the children performed better on the Noises and Sounds section (64% scoring above the cut-off) than on the Language section (48% scoring above the cut-off). In two of the five Noises and Sounds subscales, more than half the children scored below the cut-off before the intervention (range 64% - 76%), but less than a fifth did so after the intervention (range 0% - 16%). In the Language section, more than half (range 68% - 100%) the children scored below the cut-off in three of the seven scales before the intervention, which decreased notably (range 52% - 72%) post-intervention. The Auditory Figure and Background, and Suprasegmental Features scales, both of the Language block, were the most difficult for the children; all (100%) scored below the cut-off in the pre-intervention assessment. Some post-intervention improvement was observed with below cut-off percentages dropping to 64% (Auditory Figure and Background) and 72% (Suprasegmental Features). Auditory Analysis, also of the Language section, was the third most difficult scale with 68% scoring below the cut-off before intervention and 52% after. The most challenging scales in the Noises and Sounds section were Auditory Figure and Background (76% below cut-off) and Auditory Synthesis (64% below cut-off). Intervention reduced these percentages to 16% and 12%, respectively. Pre-intervention, in the Noises and Sounds block, the children did best in the Auditory Recognition scale (0% below cut-off), followed by the Auditory Analysis scale (4% below cut-off). Post-intervention, all the children were able to correctly answer these scales.

			Table 2: Comparison of  Auditory Perception Test Results Before and After Auditory Verbal Therapy (N=25). 

			
				
					
					
					
					
					
					
					
				
				
					
							
							
							n (%) Below Cut-off Point

						
							
							x2(1)

						
							
							Mean (SD)

						
							
							F (1,24)

						
					

					
							
							
							Pre

						
							
							Post

						
							
							
							Pre

						
							
							Post

						
							
					

					
							
							Block I. Noises and Sounds

						
							
							9 (36)

						
							
							1 (4)

						
							
							1.85

						
							
							27.64 (5.95)

						
							
							38.56 (4.98)

						
							
							80.95***

						
					

					
							
							Discrimination and Recognition

						
							
							9 (36)

						
							
							2 (8)

						
							
							3.87*

						
							
							16.96 (4.19)

						
							
							23.92 (3.70)

						
							
							61.20***

						
					

					
							
							Auditory Figure and Background

						
							
							4 (76)

						
							
							4 (16)

						
							
							1.50

						
							
							4.32 (1.60)

						
							
							5.72 (1.21)

						
							
							32.67***

						
					

					
							
							Auditory Analysis

						
							
							1 (4)

						
							
							0 (0)

						
							
							-

						
							
							1.96 (0.45)

						
							
							2.84 (0.37)

						
							
							53.78***

						
					

					
							
							Auditory Association

						
							
							9 (36)

						
							
							3 (12)

						
							
							6.06**

						
							
							3.04 (0.89)

						
							
							3.64 (0.70)

						
							
							15.43***

						
					

					
							
							Auditory Synthesis

						
							
							16 (64)

						
							
							3 (12)

						
							
							1.92

						
							
							1.36 (0.49)

						
							
							2.44 (0.71)

						
							
							71.12***

						
					

					
							
							Block II. Language

						
							
							13 (52)

						
							
							2 (8)

						
							
							2.01

						
							
							51.92 (11.20)

						
							
							63.20 (9.36)

						
							
							32.72***

						
					

					
							
							Auditory Recognition

						
							
							0 (0)

						
							
							0 (0)

						
							
							-

						
							
							18.36 (1.73)

						
							
							19.96 (1.37)

						
							
							16.70***

						
					

					
							
							Auditory Discrimination

						
							
							10 (40)

						
							
							2 (8)

						
							
							3.26

						
							
							16.00 (4.74)

						
							
							19.68 (3.46)

						
							
							22.36***

						
					

					
							
							Auditory Figure and Background

						
							
							25 (100)

						
							
							16 (64)

						
							
							-

						
							
							4.48 (0.59)

						
							
							6.04 (1.37)

						
							
							29.11***

						
					

					
							
							Auditory Analysis

						
							
							17 (68)

						
							
							13 (52)

						
							
							7.35**

						
							
							4.64 (2.46)

						
							
							5.60 (2.04)

						
							
							6.36*

						
					

					
							
							Auditory Synthesis

						
							
							12 (48)

						
							
							5 (20)

						
							
							6.77**

						
							
							1.76 (1.36)

						
							
							2.44 (0.92)

						
							
							8.82**

						
					

					
							
							Auditory Closure

						
							
							8 (32)

						
							
							7 (28)

						
							
							12.89***

						
							
							4.76 (2.15)

						
							
							5.32 (1.73)

						
							
							3.03

						
					

					
							
							Suprasegmental Features

						
							
							25 (100)

						
							
							18 (72)

						
							
							-

						
							
							1.92 (1.29)

						
							
							4.16 (1.84)

						
							
							34.78***

						
					

				
			

			*p≤0.05, **p≤0.01, ***p≤.001

			Pre-intervention, the boys scored significantly higher than the girls only in Noises and Sounds block (t(23)=2.11, p=.05) and its Auditory Association subscale (t(23)=2.19, p=.04). Improvement was observed in both groups, although this pattern continued post-intervention for both sexes: Noises and Sounds (t(23)=2.40, p=.03), and Auditory Association (t(23)=2.80, p=.01). The girls initially scored significantly higher than the boys in the Auditory Recognition subscale (t(23)=-2.05, p=.05), though this discrepancy disappeared post-intervention.

			Though not always at a significant level, comparison of pre- and post-intervention outcomes suggests AVT led to general improvement in auditory perception. Significant changes were observed only in the Discrimination and Recognition and Auditory Association subscales (Noises and Sounds block), and the Auditory Analysis, Auditory Synthesis, and Auditory Closure subscales (Language block). Case distribution sometimes precluded application of the x2 test, even so, the percentage of below cut-off scores still declined. T-tests showed that all but one scale (Auditory Closure) exhibited significant post-intervention improvements, particularly in the Noises and Sounds block.

			Discussion

			In the children studied here, AVT resulted in improved scores in the auditory perception test. This is important because, as is well known, profound bilateral hearing loss can have negative impacts on quality of life, especially when it begins in early childhood. If therapeutic measures are not initiated in the neonatal or nursing stage, it can challenge a child’s developmental and learning processes [16]. Although cochlear implants would be the gold recommendation for children with hearing loss, in developing countries such as Mexico financial constraints and cultural conditions frequently make this technology inaccessible [17]. Prevailing conditions in Mexico mean implants are not a viable treatment option for a large majority of the population, and therefore treatment models need to be developed and updated in accordance with the population’s possibilities [18]. In response to this reality, AVT in the present study was applied to children using hearing aids. Although this condition might certainly be seen as disadvantageous for clinical and research purposes, it gives a natural condition to further the evidence of the effectiveness of AVT to improve auditory perception.

			Absence of a hearing loss diagnosis during neonatal screening is one of the main causes delaying the timely treatment that can limit the consequences of hearing loss [19]. The present study is a good example of this since average age at diagnosis was four years, that is, the age at which it became obvious to adults that the child could not hear properly. Even after diagnosis, it took an average of two more years before the child was fitted with hearing aids and provided with AVT; that is, an average of six years between birth and treatment. These are vital years in a child’s language development, and the loss of this extremely important stimulation can pose serious challenges to full integration into society [20]. It is worth to mention that in addition to receiving attention at AYPRODA, the studied children regularly attended public schools not provided with programs for handicapped students and applying the same type of teaching techniques to all students. In terms of development, this can be favorable for hearing impaired children because it provides stimulation and generates no stigmas or differences as they coexist with other children who can collaborate with them in adapting to their social surroundings. 

			Though not the primary focus of this study, the results showed similar participation rates and profiles in boys and girls. Some differences were observed in the initial test of audio-verbal abilities, with boys scoring higher in the Noises and Sounds section and girls in Auditory Recognition. These differences were not present in the final test scores, suggesting that both sexes responded satisfactorily to AVT. This differs from previous studies in other contexts showing that women perform better than men in auditory and verbal abilities for biological and cultural reasons [21-23].

			Overall improvement between the pre- and post-test results demonstrated that AVT helped improved auditory perception in children with profound bilateral hearing loss using 4- or 5-channel hearing aids. This confirms its efficacy as reported in different studies and contexts [12,24-26]. Use of a cut-off in each section of Gotzens and Marro’s auditory perception test showed the children to improve most notably in the Discrimination and Recognition, and Auditory Association scales of the Noises and Sounds section, which has been reported elsewhere [27]. They also improved in the Auditory Analysis, Auditory Synthesis and Auditory Closure scales of the Language section, again, these results are similar to those of previous studies Dijk et al., (2016) [28]. Overall improvement was corroborated using the net pre- and post-therapy values which were better in all scales except Auditory Closure; this occurred because in this scale the cut-off was very near the average values.

			AVT has clear benefits in children with profound bilateral hearing loss [25], even in those, as shown by the present study, equipped with hearing aids rather than cochlear implants. Hearing aids alone will restore sensory function but need to be accompanied by auditory-verbal training to help with learning and interpreting sounds, understanding and contextualizing their meanings, and other abilities promoting assertiveness in the language learning process [29]. Diverse studies have repeatedly suggested that AVT can have a positive impact on developing speech and language skills in children with hearing impairment; yet, the lack of well-controlled studies is still an impediment to generalization of findings. Including other outcome measures such as academic performance and social integration, and further follow-up as well as controlling parents’ rehearsal at home would be some points to take into account for subsequent studies. Perhaps the main concern regarding validity would be the lack of a control group; preventing any assumption of causality. This is not an unusual drawback when moving research from basic science to practice as one way to facilitate evidence-based service in natural settings [30]. Nevertheless, quasi-experimental designs should not be singled out from well-founded studies. Particular indicators of quality should be considered to evaluate the merits of a research accordingly to its design so that its contribution to determine whether a practice (e.g. AVT) may be considered evidence-based is not overlooked [31]. Research must respond the call for studies minimizing the role of external variables, as well as for longitudinal and collaborative multi-centre research, in order to strengthen the evidence- and values-based practice of AVT [12,24-26,32].

			The studied children came from low-income families and were receiving free therapy at AYPRODA. An additional step needed as part of the therapy process is to educate parents and legal guardians about the advantages of AVT and thus enlist their support of and follow through on therapeutic recommendations. An ideal strategy would be to assist families in acquiring cochlear implants, the current technological gold standard in hearing loss rehabilitation. Although financial circumstances may hinder this procedure, children can still benefit from AVT to improve their auditory perception and align their language learning process [33,34].

			Acknowledgment and Credits

			Author thanks AYPRODA (Asociación Yucateca Pro Deficiente Auditivo / Yucatecan Association Pro-Hearing Impaired) for all the facilities and support, and to all those families that kindly agreed to participate.

			Declaration of Conflicting Interests

			Authors declare no potential conflicts of interest with respect to the research, authorship, and/or publication of this article. 

			Funding: Authors declare no funding was received for the study.

			Authors’ Contributions

			DE was responsible for protocol and study design. DE and HR were responsible for data collection. LG was responsible for analyses of data. All authors significantly collaborated on the writing of the manuscript and have approved the final version as it is.

			References

			
					Brennan Jones CG, White J, Rush RW, Law J (2014) Auditory-verbal therapy for promoting spoken language development in children with permanent hearing impairments. Cochrane Database Syst Rev 12(3): CD010100.

					Cunningham M, Cox EO, Committee on Practice and Ambulatory Medicine and the Section on Otolaryngology and Bronchoesophagology (2003) Hearing assessment in infants and children: recommendations beyond neonatal screening. Pediatrics 111(2): 436-440. 

					Dornan DA (2010) Outcomes for young children with hearing loss in an auditory-verbal therapy program (Unpublished doctoral thesis) University of Queensland, Australia. 

					Dornan DA, Hickson L, Murdoch B, Houston T (2009) Speech and language outcomes for children with hearing loss in auditory-verbal therapy programs: A review of the evidence. Communicative Disorders Review 3-4: 155-170.

					Eriks Brophy A (2004) Outcomes of Auditory-verbal therapy: A review of the evidence and a call for action. The Volta Review 104(1): 21-35.

					Garrett PB, Baquedano López P (2002) Language socialization: Reproduction and continuity, transformation and change. Annual Review of Anthropology 31(1): 339-361. 

					Gerner de Garcia B, Gaffney C, Chacon S, Gaffney M, Garcia BG, et al. (2011) Overview of newborn hearing screening activities in Latin America. Rev Panam Salud Publica 29(3): 145-152. 

					Gersten R, Fuchs LS, Compton D, Coyne M, Greenwood C, et al. (2005) Quality indicators for group experimental and quasi-experimental research in special education. Exceptional Children 71(2): 149-164. 

					Gilley PM, Sharma A, Dorman MF (2008) Cortical reorganization in children with cochlear implants. Brain Res 1239: 56-65. 

					Gilley PM, Sharma A, Mitchell TV, Dorman MF (2010) The influence of a sensitive period for auditory-visual integration in children with cochlear implants. Restor Neurol Neurosci 28(2): 207-218. 

					Gotzens Busquets AM, Marro Cosialls S (2001) Prueba de valoración de la percepción auditiva: Explorando los sonidos y el lenguaje. Masson: Barcelona, Spain.

					Ingvalson EM, Young NM, Wong PCM (2014) Auditory-cognitive training improves language performance in prelingually  afened cochlear implant recipients. Int J Pediatr Otorhinolaryngol 78(10): 1624-1631. 

					Instituto Nacional de Estadística y Geografía (2013) Censo de población y vivienda 2010. 

					Instituto Nacional de Estadística y Geografía (2015) Estadísticas a propósito del día internacional de las personas con discapacidad.

					Jacobsen GM, Prando ML, Moraes AL, Pureza J da R, Gonçalves, et al. (2017) Effects of age and school type on unconstrained, phonemic, and semantic verbal fluency in children. Appl Neuropsychol Child 6(1): 41-54. 

					Johnson CE, Danhauer JL, Ellis BB, Jilla AM (2016) Hearing aid benefit in patients with mild sensorineural hearing loss: A systematic review. J Am Acad Audiol 27(4): 293-310. 

					Kaipa R, Danser ML (2016) Efficacy of auditory-verbal therapy in children with hearing impairment: A systematic review from 1993 to 2015. Int J Pediatr Otorhinolaryngol 86: 124-134. 

					Madriz JJ (2000) Hearing impairment in Latin America: An inventory of limited options and resources. Audiology 39(4): 212-220.

					Maggio-De-Maggi, M (2004) Terapia Auditivo Verbal. Enseñar a escuchar para aprender a hablar. Auditio 2: 64-73.

					McFadden D (2011) Sexual orientation and the auditory system. Front Neuroendocrinol 32(2): 201-213. 

					Nicholas JG, Geers AE (2007) Will they catch up? The role of age at cochlear implantation in the spoken language development of children with severe to profound hearing loss. Journal of Speech, Language, and Hearing Research 50(4): 1048-1062. 

					Nikolopoulos TP (2015) Neonatal hearing screening: What we have achieved and what needs to be improved. Int J Pediatr Otorhinolaryngol 79(5): 635-637. 

					Nippold MA (2014) Addressing children’s communication needs. Lang Speech Hear Serv Sch 45(3): 157-158. 

					Olswang LB, Prelock PA (2015) Bridging the gap between research and practice: Implementation science. J Speech Lang Hear Res 58(6): S1818-S1826. 

					Paatsch LE (2005) The effects of speech production and vocabulary training on different components of spoken language performance. J Deaf Stud Deaf Educ 11(1): 39-55. 

					Pollack D, Goldberg D, Caleffe-Schenck N (1997) Educational audiology for the limited-hearing infant and preschooler: An auditory-verbal program (3rd Edn.) Charles C Thomas Pub Ltd: Springfield, Illinois, United States.

					Reetzke R, Maddox WT, Chandrasekaran B (2016) The role of age and executive function in auditory category learning. J Exp Child Psychol 142: 48-65.

					Rhoades EA (2006) Research outcomes of auditory-verbal intervention: Is the approach justified? Deafness, Education International 8(3): 125-143. 

					Richards S, Goswami U (2015) Auditory processing in specific language impairment (SLI): Relations with the perception of lexical and phrasal stress. J Speech Lang Hear Res 58(4): 1292-1305. 

					Singer GHS, Agran M, Spooner F (2017) Evidence-based and values-based practices for people with severe disabilities. Research and Practice for Persons with Severe Disabilities 42(1): 62-72. 

					Strelnikov K, Rouger J, Lagleyre S, Fraysse B, Deguine O, Barone P (2009) Improvement in speech-reading ability by auditory training: Evidence from gender differences in normally hearing, deaf and cochlear implanted subjects. Neuropsychologia, 47(4): 972-979. 

					Thompson DC, McPhillips H, Davis RL, Lieu TA, Homer CJ, et al. (2001) Universal new-born hearing screening. JAMA 286(16): 2000-2010.

					World Health Organization (2017) 10 facts about deafness. 

					World Health Organization (2017) Prevention of blindness and deafness.

			

		

		
			Psychol Behav Sci Int J

			Copyright © All rights are reserved by Lizzette Gómez-de-Regil

		

		
			
				[image: ]
			

		

	OEBPS/image/JP_Logo_for_web_310x90-01(1).jpg
ajm Jump

UBLISHERS





OEBPS/image/PBSIJ.jpg





OEBPS/toc.xhtml

		
			
						
					CoverImage
				


						
					PBSIJ.MS.ID.555824
				


			


		
	

OEBPS/image/18243.png





