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MANUSCRIPT

DISTRIBUTION OF COMMUNICATION DISORDERS IN PRIMARY SCHOOL CHILDREN 
BACKGROUND
Prevalence is defined as the proportion of cases in a given population at a specified time (Law, Boyle, Harris, Harkness & Nye, 2000). Knowing the exact prevalence of any condition or disorder will aid in planning and implementing various health services in terms of identification and providing appropriate rehabilitation services at the earliest. Communication disorders caused due to various underlying conditions in children needs special attention as these children are often missed out and their numbers are often underestimated due to lack of sensitive measures/tools for identification or due to lack of awareness. Communication disorders include speech and language disorders which could be due to underlying conditions such as mental retardation, hearing impairment, autism, learning disabilities, etc.

In developing country such as India, disability constituted about 2.13% of the entire population, among that 0.16% comprise speech language disorders (Census of India, 2001). But the disabled rate has been increased to 2.21% of the entire population (Census of India, 2011). Earlier studies reported that prevalence of communication disorders have broad variability in the prevalence rates. Communication disorders were estimated to affect one in every 10 individual and moreover men and women are equally affected (Law, et al., 2000). It was reported that the prevalence of communication disorders estimated in school age children was around 4.19% (De Andrade, 1997). Around 11.08% school children were reported for speech and language disorders (Beitchman, Nair, Clegg & Patel et al., 1986). In primary and high school aged children, prevalence of communication disorders was found to be 13% on teacher’s identification method (McLeod & McKinnon, 2007) and language disorders was 20.6%. (Harasty & Reed, 1994). Literature reports suggest that in terms of gender, males were found to be more prone to speech and language disorders than the females (Spee-van der Wekke, Ouden, Meulmeester & Radder, 2000; Keating, Turrell & Ozanne, 2001; Harrison & McLeod, 2010; Sreeraj, Suma, Jayaram, Sandeep, Mahima & Shreyank, 2013).

Studies reported that the prevalence of speech delay among 6-year-old children to be around 3.8% (Shriberg, Tomblin & McSweeny, 1999). Among speech disorders, prevalence of articulation/phonological disorders was reported to fall in the range of 1.06% (McKinnon, McLeod & Reilly, 2007) to 3.9% (Duff, Proctor & Yairi, 2004). Between genders, greater prevalence was noticed in boys than girls in school beginners (Stich, Baune, Caniato, Mikolajczyk & Krämer, 2012). Prevalence of voice disorders were reported to be around 0.12% (McKinnon et al., 2007) with a higher prevalence in boys when compared to girls (Stich et al., 2012). With respect to cerebral palsy, the incidence of male to female prevalence ratios was reported to be around 1.4:1 (Johnson, 2002; Westbom, Hagglund & Nordmark, 2007; Yeargin-Allsopp, Van Naarden Braun, Doernberg, Benedict, Kirby & Durkin, 2008) 
With respect to language disorders, literature reports suggested that language delay was 8.4% (Craig, Hancock, Tran, Craig & Peters, 2002) with boys at greater risk than girls (14.2% vs. 11.9%) (Shriberg et al., 1999). Prevalence of children with Learning disability was reported 6.3% (Roongpraiwan, Ruangdaraganon, Visudhiphan & Santikul, 2002); 12.8% (Dhanda & Jagawat, 2013; Roth, 2004); 13% (Agarwal, Agarwal, Upadhay & Singh, 1991); 5-15% (Karande & Kulkarni, 2005); 15.7% (Moqasale, Patil, Patil & Mogasale, 2012); 2-10% (Shah &  Bajaj, 1994). Boys were found to be at greater risk than girls for learning disability with boys to girl’s ratio of 2.8%:1.6% (Cortiella & Horowitz, 2014); 8%:6% (Tomblin, Records, Buckwalter, Zhang, Smith & O’Brien, 1997); 3.4%:1% (Roongpraiwan et al., 2002). The prevalence of Mental retardation was reported to be in the range of 1-3% (Roeleveld, Zielhuis & Gabreels, 1997; Accordo & Capute, 1998; Stromme & Magnus, 2000) to 25% (Koirala, Kumar, Das & Bhagat, 2012). The prevalence rate of autism was reported to be 0.1% (Al-Farsi, Al-Sharbati, Al-Farsi, Al- Shafaee, Brooks & Waly, 2010); 2% (Blumberg, Kogan, Schieve, Jones & Lu 2013); 5.6% to 9.4% (Kočovská, Biskupstø, Gillberg, Ellefsen, Kampmann, Stórá, Billstedt, Gillberg, 2012). 
However, there are various other communication disorders which often go unnoticed or does not get prioritized due to lack of identifiable signs (Devadiga, Varghese & Bhat, 2011) especially in children. Lack of identification of these communication disorders in school going children can have an impact beyond their academic skills including cognition, behavior, emotions, social relationships, and also participation and inclusion (Lewis, Freebair & Taylor, 2000; Bryan, 2004). There are only few studies reported in literature on prevalence of communication disorders in India. The prevalence estimated data and distribution of  communication disorders in school children is essential in order to identify risk children as early as possible, refer them for detailed evaluation and rehabilitate them as early as possible. The data will bring focus on those populations of school children which require attention by professionals for rehabilitation. Screening of all school children should be done in order to identify at risk of future difficulty especially the lack of ability to meet academic expectations (Meisels, Samuel, Martha, Wiske & Tivnan, 1984). Routine school screening programs will provide approximate estimate of communication disorders in school aged population. With this relevance, the present study aimed to estimate the distribution of communication disorders in primary school children.
METHOD
Participants 

The study was a retrospective study which included a total of 2010 school going children from grades 1 to 7 in the age range of 6 years to 12 years screened for communication disorders were considered in the present study. The data was collected from a screening program for school children as part of an activity of the institute between the years 2012 to 2014. The study included clustered randomized samples from twenty-five schools in rural and urban regions of Mysuru.
Procedure 
All the school children were subjected to screening tests for the identification of speech and language disorders. The standard test administered included Receptive Expressive Emergent Language Scale (Bzoch & League, 1971), Three dimensional language acquisition test (Harlekhar, 1986), Assessment checklist for speech-language skill (Swapna, Jayaram, Prema & Geetha) to check for speech and language skills; Early Literacy Screening Tool (Shanbal, Goswami, Chaithra & Prathima, 2011) to check literary skills; Stuttering Se​verity Instrument (Riley, 1994) to check the fluency; and Kannada Articulation Test (Deepa & Savithri, 2010) to check articulation. Appropriate speech and language tests were administered in the presence of class teacher to confirm the deficits observed during the assessment of speech and language skills. The procedure conforms to the scientific requirements as per the ethical considerations provided by the declaration of Helsinki (2013). 

Based on the identification, the disorders were sub grouped under speech and language disorders. Speech disorders considered were articulation/phonological disorders (APD), fluency disorders (FD), voice disorder (VD) and hypernasality with repaired cleft lip/palate (HRCP). Similarly delayed speech language (DSL), inadequate speech language (ISL), mental retardation (MR), childhood dysarthria (CD), autism spectrum disorder (ASD), Learning disability (LD) were considered under language disorder. Multiple disorders included two or more disorders existing within language and speech disorders and or in combination. The data collected were analyzed using the Statistical Package for Social Sciences (SPSS), version 18.0. 
RESULTS
Crosstabs descriptive statistics was done for 2010 children to analyze the percentage of distribution of each communication disorder. Table 1 shows the distribution of communication disorders in primary school children. 

Table 1: Distribution of communication disorders in primary school children 

	Disorders
	Total
	    Boys
	Girls

	
	n
	%
	n
	%
	n
	%

	Language disorders
	149
	7.4%
	96
	4.8%
	53
	2.6%

	Speech disorders
	77
	3.8%
	55
	2.7%
	22
	1.1%

	Multiple disorders
	5
	0.2%
	3
	0.1%
	2
	0.1%

	Normal children 
	1779
	88.5%
	939
	46.7%
	840
	41.8%

	Total 
	2010
	100%
	1093
	54.4%
	917
	45.6%


The results in Table 1 showed that among the 2010 children screened, 88.5% (n=1779) were found to be normal and 11.5% (n=231) were found to have some form of speech and/or language disorders. Among the identified disordered group, the distribution of language disorders was found to be the highest (7.4%) followed by speech disorders (3.8%) and multiple disorders (0.2%). 
Analysis of results within gender indicated that the distribution of communication disorders was greater in boys (66.7%) compared to girls (33.3%). Chi-square test results indicated that there was no significant association between gender and communication disorders [χ² (2) = 1.22, p >0.05]. The data was further analyzed within different types of communication disorders in school children. Table 2 shows distribution of different types of communication disorders in children.  
Table 2: Distribution of different types of Communication disorders 
	Communication disorders
	Boys 
	Girls 
	Total 

	
	n
	%
	n
	%
	n
	%

	Learning disability 
	64
	27.7%
	36
	15.6%
	100
	43.3%

	Mental retardation 
	14
	6.1%
	11
	4.8%
	25
	10.0%

	Delayed speech and language 
	10
	4.3%
	2
	0.9 %
	12
	6.2%

	Inadequate speech and language
	4
	1.7%
	2
	0.9%
	6
	2.6%

	Autism spectrum disorder 
	2
	0.9%
	0
	0%
	2
	0.9%

	Articulation/phonological disorders
	30
	13%
	13
	5.6%
	43
	18.6%

	Fluency disorders
	19
	8.2%
	6
	2.6%
	25
	10.8%

	Voice disorders 
	4
	1.7%
	2
	0.9%
	6
	2.6%

	Childhood dysarthria 
	2
	0.9%
	2
	0.9%
	4
	1.7%

	Hypernasality with repaired Cleft lip & Palate
	2
	0.9%
	1
	0.4%
	3
	1.3%

	Multiple disorders 
	3
	1.3%
	2
	0.9%
	5
	2.2%


From Table 2, it can be inferred that children with Learning disability was more common in school children (43.3%) among the language disorders. Among the speech disorders, children with Articulation/ Phonological disorders were found to be around 18.6%. Followed by other speech and language disorders including Fluency disorders (10.8%), Mental retardation (10%), Delayed speech and language (6.2%), Inadequate speech and language (2.6%), Voice disorders (2.6%), Multiple disorders (2.2%), Childhood dysarthria (1.7%), Hypernasality with repaired cleft-lip & Palate (1.3%), and Autism Spectrum Disorders (0.9%). 
Among those, boys were found to have greater distribution of communication disorders than girls in most of the reported disorders except in childhood dysarthria which was found to be similar in both genders (as indicated in Table 2). 

DISCUSSION
The present study aimed at identifying the distribution of communication disorders in school children. The study revealed that around 11.5% of school children had some form of communication disorders. Among these, distribution of language disorders (7.4%) was in greater proportion when compared to speech disorders (3.8%) and multiple disorders (0.2%). Studies have reported the prevalence of communication disorders in children to be around 1.7% (Keating et al., 2001); 12.40 to 13.04% (McLeod et al., 2007) and around 14.4% to 18.7% (Okalindou & Kampanaros, 2001). In the present study, a higher occurrence of language disorders was noticed followed by speech disorders in school going children. Few other studies reported a higher prevalence of speech impairment (2.3-24.6%), followed by language impairment (2.02–19%) in children (Law et al., 2000). The difference in prevalence rates could be due to the difference in methodologies used in various studies, the age of participants involved, data collection methods such as direct assessment and/or parent/teacher report, case findings, case definition of communication disorders and its sub-groupings such as speech and language disorders (McKinnon et al., 2007). 

In terms of findings within gender, the results of the present study indicated that the distribution was found to be greater in boys when compared to girls for both speech and language disorders with a ratio of around 2:1 (as indicated in Table 1). Various other studies have reported that the prevalence of speech delay was 1.5 times higher in boys than girls (Shriberg et al., 1999) and language delay was found to be greater in boys (14.2%) than girls (11.9%) (Shriberg,et al., 1999). In general, boys were found to be at greater risk to speech and language disorders than girls (Spee-van der Wekke, Ouden, Meulmeester & Radder, 2000; Harrison et al., 2010; Keating et al., 2001).
Within the language disorders, the findings of the present study indicated that children with Learning disability were found to be in greater proportion than other language disorders such as those due to Mental retardation, delayed speech and language, inadequate speech and language, and those due to Autism Spectrum Disorders. Among the speech disorders, the occurrence of articulation/ phonological disorders were found to be higher in school children followed by fluency disorders, voice disorders, childhood dysarthria due to CP, hypernasality with repaired Cleft-lip & Palate and due to multiple disorders. The findings in general revealed that amongst all the communication disorders, occurrence of these disorders was found to be higher in boys than girls except for childhood dysarthria of speech.  
Several studies have reported varied prevalence rates of communication disorders in school going boys and girls. A consensus of literature reports indicate that gender differences for communication disorders is not a significant factor amongst all communication disorders. For e.g., in studies of children with Learning disability (Dhanda, et al., 2013; Roth, 2004), Mental retardation (Helgason, 1964; Murphy, Yeargin-Allsopp, Decoufle, Drews, 1995), Autism Spectrum Disorders (Werling & Geschwind, 2013) and others reported that though occurrence was greater in boys than girls, there was no significant difference reported within the gender. 
On the other hand, those studies who report of significant gender differences in children suggest that these variations in general could be due to a relatively lower threshold for developing certain skills in boys indicating a difference in the genetic predisposition of brain development for boys and girls (Lewis, 1990).  Gender differences in few of the communication disorders are attributed to susceptibility of brain injury between males and females. For e.g. studies have reported that among children with cerebral palsy, males are at greater susceptibility to white matter injuries and intraventricular haemorrhage than females, especially when children born are preterm (Reiss, Kesler, Vohr, Duncan, Katz, & Pajot, et al., 2004; Johnston, & Hagberg, 2007).

CONCLUSION
The findings of the present study showed that the prevalence of communication disorders in school going children was around 11.5%. A higher prevalence of language disorders was noticed followed by speech disorders in these children. Findings of present study also indicated that there was no significant gender effect for communication disorders in children. Further, the occurrence of communication disorders in these school going children indicate the need for focusing on those children who are found to be at risk for some form of communication disorders. These could be those children who essentially require detailed assessment and rehabilitation as early as possible by professionals in the field of communication disorders. It is also suggested to conduct a large scale study in the population in different regions to estimate the actual incidence and prevalence rates of communication disorders in school going children. 
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Table 1: Distribution of communication disorders in primary school children 

	Disorders
	Total
	Boys
	Girls

	
	n
	%
	n
	%
	n
	%

	Language disorders
	149
	7.4%
	96
	4.8%
	53
	2.6%

	Speech disorders
	77
	3.8%
	55
	2.7%
	22
	1.1%

	Multiple disorders
	5
	0.2%
	3
	0.1%
	2
	0.1%

	Normal children 
	1779
	88.5%
	939
	46.7%
	840
	41.8%

	Total 
	2010
	100%
	1093
	54.4%
	917
	45.6%


Table 2: Distribution of different types of Communication disorders 
	Communication disorders
	Boys
	Girls
	Total


	
	n
	%
	n
	%
	n
	%

	Learning disability 
	64
	27.7%
	36
	15.6%
	100
	43.3%

	Mental retardation 
	14
	6.1%
	11
	4.8%
	25
	10.0%

	Delayed speech and language 
	10
	4.3%
	2
	0.9 %
	12
	6.2%

	Inadequate speech and language
	4
	1.7%
	2
	0.9%
	6
	2.6%

	Autism spectrum disorder 
	2
	0.9%
	0
	0%
	2
	0.9%

	Articulation/phonological disorders
	30
	13%
	13
	5.6%
	43
	18.6%

	Fluency disorders
	19
	8.2%
	6
	2.6%
	25
	10.8%

	Voice disorders 
	4
	1.7%
	2
	0.9%
	6
	2.6%

	Cerebral palsy 
	2
	0.9%
	2
	0.9%
	4
	1.7%

	Hypernasality with repaired Cleft lip & Palate
	2
	0.9%
	1
	0.4%
	3
	1.3%

	Multiple disorders 
	3
	1.3%
	2
	0.9%
	5
	2.2%
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