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Abstract
Teaching is considered among the most demanding tasks for voice, this study  investigated dysphonia  in a sample of Egyptian teachers & determined the prevalence of dysphonia in the sample under study. The study was carried out by applying a questionnaire to 250 primary school teachers in Fayed city. The questionnaire included 3 main groups of questions that indicate presence or absence of dysphonia, gastric reflux and allergy, in addition to questions about personal and teaching data. The subjects who reported that they suffer from dysphonia were transmitted to the second step of the study, which is acoustic analysis for their voices and laryngoscopic examination for their larynges. The present study revealed that the prevalence of dysphonia in the study sample is 23.2% the dysphonic based on the subjects self impression and was emphasised by the acoustic analysis, in addition this study showed a significant correlation between dysphonia and both allergy and reflux.
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Introduction
Voice serves so an important function of regulating social communication and interactions (Dietrich et al., 2008). Dysphonia is expressed as any difficulty or change in voice emission that interferes with natural voice (Vilkman, 2004).
There has been growing interest during recent years in studying the relation between dysphonia and teaching work. Prior research indicates that teachers represent a high-risk group with respect to the development of voice problems (Roy et al., 2004). 


The vocal loading that occurs in the daily life of teachers has several causes; Such as, long teaching hours, poor room acoustics, and bad air quality are seen as the leading causes of voice problems in teachers. Psychological and emotional aspects may also contribute to voice disorders (Kooijman et al., 2007 and Deary et al., 2003).
Allergies may cause excessive mucosa and edema of the vocal folds, edema and excessive mucosa on the vocal folds have a negative effect on the voice quality (King et al., 2004). Additionally, it causes an increased need for throat clearing and coughing (Stemple et al., 2000). Similarly Issing et al. (2001) has evaluated and reported negative effects of pathological acid reflux on the mucosa of the larynx (Issing et al., 2001).
So, the question of this study is to find out is there  an association between respiratory allergy ,  gastric reflux and dysphonia in teachers? 

Aim of the work
1- To answer he study Question; Is dysphonia in teachers is due to voice misuse only? Or there is other underlying factors especially allergy and reflux that may contribute to dysphonia in teachers.
2- Prevalence of dysphonia in the study sample and  Laryngeal pathology underlying dysphonia in teachers. 

SUBJECTS AND METHODS

Subjects 

Population of study are 250 Teachers working in primary schools in Fayed Educational Management, which are governmental schools. Both gender, males & females are included. Their age ranged from 22 to 50 years old. groups are included provided that they are included in the active teaching process and spent in this teaching process at least one year. In addition to 30 normal subjects were taken as control group for acoustic measurements. 
Subject’s inclusion criteria:

1-Teachers with almost similar voice misuse during teaching hours/day(4-6h). With  a teaching period >1year.
2- The same type of schools (governmental), the same teaching stage (primary schools), and nearly the same environmental conditions.  

Subject’s exclusion criteria:

1-Smokers.

2-Teachers with known autoimmune , endocrinal disease, neurological disorders, diabetes , hypertension or under long medical treatment.

.

Methods
Descriptive, cross-sectional study conducted in primary school teachers in Fayed city, Ismailia governerate. (governmental Governmental Primary Schools that belong to Fayed Educational Management at Ismailia governerate. The study was performed in the period between  April 2012: May 2013   
Study Sample

Sample type
Simple random sample selected by choosing teachers from a given list {every even number} , obtained from records of directorate of upbringing& education of Ismailia, then identifying the schools where they work, to reach them through school visits.

Sample size 

A sample of 250 primary school teachers, Obtained through the following statistical equation;

Ss={zα/2/E}2 x p(1-p)

Where: 

Zα/2 = 1.96 for 95% confidence level.
P = prevalence of dysphonia (28.8%)

E= SE x P x Zα/2.(S E{standard error}=0.1)

Data Collection

Data was collected through:

1-Use of questionnaire.

The questionnaire was delivered -to each teacher included in the study- hand by hand before and after filling it to ensure obtaining as accurate data as possible. 
 These are questions related to allergic rhinitis symptoms that have been identified in peer-reviewed literature as having the greatest diagnostic value. It will not produce a definitive diagnosis, but they are highly suggestive of allergic rhinitis (Bousquet et al., 2008). 

Questions that indicate presence or absence of Gastric reflux Were obtained from the reflux symptom index (RSI) by Belafsky et al. (2002) who consider an RSI >13 to be abnormal. So in the present study, the teacher is considered positive for reflux when he or she has a RSI score > 13.
2- Voice sample analysis was done for dysphonic subjects to provide objective evidence that the subjects are dysphonic.

 Voice recording was carried out for those subjects who reported that they are dysphonic by questionnaire and to the control group as well. The recording was in a sound treated room, using a high quality disk microphone placed about 15 cm from the subject mouth, and professional voice recording software. 

Voice samples of the vowel /a/ at comfortable pitch and intensity were obtained.

The acoustic analysis was done using the voice analysis soft ware Praat downloaded on a computer utilising windows 7 operating system. 
Praat  is a  scientific computer software package for the analysis of speech in phonetics. In the present study voice analysis was done using Praat Version 5.3.40 after optimising it for voice analysis.  For perturbation analysis, the middle 3-second segment from the sustained vowel /a/ was selected for acoustic analysis of perturbation in jitter (%), shimmer (%), and harmonic -to- noise ratio (HNR). Also acoustic analysis was done for a control group(30 subjects) to compare the measurements of both groups to obtain more valid results.

3- A laryngeal videoendoscopic was carried out using rigid endoscope of a karl storz endoscopic set. It  was done for dysphonic subjects to find out why are they dysphonic?

Data Management and Analysis

     The collected data was revised, summarized, and then it was analyzed by Statistical Package for Social Science (SPSS) version 16. (SPSS Inc, Chicago, IL, USA)

Data were calculated and presented with corresponding 95% confidence intervals, Parametric data was expressed as mean ± Standard Deviation (SD), and non parametric data was expressed as number and percentage of the total. The analysed data then presented into tables and graphs.

Ethical considerations

Our study is ethically approved by obtaining the agreement of the following:

· Post graduate & ENT department.
· Ministry of upbringing & education.
· Central Agency for Public Mobilisation and Statistics of Arab Republic of Egypt.
· Directorate of upbringing & education of Ismailia.
· Management of upbringing & education of Fayed.
· Managers & teachers of the study included schools. 

Results

Data of this study were analyzed statistically and it shows the following results:

1- Age of the study subjects

Table (1): Statistical description of the Age of subjects

	
	Minimum
	Maximum
	Mean
	SD

	Age in years

	22.00
	50.00
	36.12
	7.68


2- Teaching years

Table ( 2 ) Statistical description of Teaching years (T.ys) among subjects

	
	Minimum   
	Maximum
	Mean
	SD

	Teaching years
	1.00
	28.00
	13.56
	7.102


Table (3) Comparison of mean and SD of Teaching years (T.ys) between males and females

	Sex
	Mean of Teaching years
	SD of Teaching years
	P value

	Male
	18.00
	6.42
	0.000**

	Female
	12.73
	6.92
	


**  Highly Significant 
4- Gender distribution
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Figure (1) Sex distribution among subjects

5- Teaching hours/ week (T.hs/w)

Table ( 4 ): Statistical description of Teaching hours/ week  among subjects

	
	Minimum
	Maximum
	Mean
	SD

	Teaching hours/week
	7.00
	30.00
	20.14
	5.64


Table ( 5 ) Comparison of Teaching hours/ week mean and SD between males and females

	Sex
	Mean of  Teaching hours/week
	SD of  Teaching hours/week
	P value

	Male
	28.58
	1.31
	0.000**

	Female
	18.57
	4.66
	


**  Highly Significant 

Table ( 6 ) Comparison of mean and SD of teaching hours/week (T.hs/w) between dysphonic and non-dysphonic

	Dysphonia
	Mean of teaching hours/week
	SD of teaching hours/week
	P value

	Dysphonic
	18.67
	5.48
	0.024*

	Not dysphonic
	20.58
	5.63
	


* Significant 

Table ( 7 ) Comparison of mean and SD of teaching years (T.ys) between dysphonic and non-dysphonic

	
	Mean of  Teaching years
	SD of  Teaching years
	P value

	Dysphonic
	14.20
	6.81
	0.430

	Non dysphonic
	13.36
	7.19
	


7- Dysphonia  (according to self impression of subjects)
Table ( 8 ) Distribution of dysphonia among subjects

	
	Frequency
	Percent

	Dysphonic 
	58
	23.2%

	Not dysphonic
	192
	76.8%


Table (9) Correlation between dysphonia and sex

	
	Value
	P value

	Pearson Chi-Square
	0.71
	0.398


It shows that  there is no significant difference between sex and dysphonia.

Table (10) Comparison of mean of Age mean between dysphonic and non-dysphonic groups

	Dysphonia
	Mean of age
	SD Of age
	P value

	Dysphonic
	35.65
	6.38
	      0.74

	Not dysphonic
	35.31
	6.97
	

	
	
	
	


It shows that there is no significant relation between age and dysphonia.

8- Allergy(according to self impression of subjects)
Table (11) Distribution of allergy among subjects

	
	Frequency
	Percent

	Allergic
	38
	15.2%

	Not allergic
	212
	84.8%


Table ( 12 ) Correlation between Dysphonia and Allergy

	
	Value
	P value

	Pearson Chi-Square
	8.989
	0.003**


**  Highly Significant 

9- Reflux  (according to self impression of subjects)
Table (13) Distribution of reflux among subjects
	
	Frequency
	Percent

	Positive for reflux
	104
	41.6%

	Negative for reflux
	146
	58.4%


Table (16) Correlation between Dysphonia and Reflux
	Dysphonia &  Reflux


	Value
	P value

	Pearson Chi-Square
	10.923
	0.001***


10- Video endoscopic examination of dysphonic subjects

Table (17) Distribution of vocal fold pathology among examined subjects

	laryngoscopic examination
	Frequency
	Percent

	Pathological vocal folds
	50
	86.21%

	Free vocal folds
	8
	13.79%


Table (18) Description of the pathological lesions.
	
	Vocal fold nodules 
	Vocal fold erythema and Arytenoid edema 
	Phonatory gap

(phonatory gap)
	Vocal fold polyp 
	Vocal fold hemorrahge 

	Male
	0
	2
	1
	2
	1

	Female
	37
	5
	2
	0
	0
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Figure (4)                   Figure (5)                 Figure (6)

Vocal fold nodules       Vocal fold polyp       Vocal fold hemorrahge
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            Figure (7)                                             Figure (8)
      Phonatory gap            Arytenoid edema and vocal fold                   erythema   

Table (19) Comparison between the jitter, shimmer, and harmonic to noise ratio (HNR) of the control and dysphonic group.

	
	*P value
	Significance

	Shimmer
	0.000
	 highly significant

	Jitter
	0.000
	highly significant

	HNR
	0.003
	highly significant


DISCUSSION

     Voice function is a complex phenomenon and has an undisputable relation to the voice load and occupational demands (Ahlander et al., 2011). 

In this study the teachers were 250 in total consisted of 84.4% female, and 15.6% male. This is almost the same distribution of sex among primary school teachers in fayed city. Which agree with Laukkanen et al. (2008) who stated that females are a majority in the teaching profession.



This study shows that the prevalence of dysphonia in the sample under study − according to self subjective impression of teachers − is 23.2% which is a relatively high prevalence. The reason is because teachers often spend a long time talking loudly in noisy environments and in stressful situations (Sala et al., 2002). Also there is a general agreement that vocal load is the major cause of voice problems in the teaching staff (Vilkman. 2004). 

Studies done in Spain, the USA, and Finland have shown that the prevalence of voice fatigue in teachers varies from 18% to 32% (Titze et al., 1997; Roy et al., 2004 and Thibeault et al,. 2004). The prevalence of dysphonia is quiet close to that of the present study. 
The prevalence in other studies ranges from 50% to 88% (De Jong et al., 2006). This is so far much higher than that of the present study. Results vary in these papers may be explained by differences in defining duration of the condition, frequency of symptoms and differences in sample size.
Auditory perceptual assessment of teachers with complaint of dysphonia revealed variable degrees of dysphonia. Acoustic analysis confirm that by abnormal jitter, shimmer, and mean harmonic to noise ratio values as compared with control group, So dysphonia in the present study was demonstrated by both subjective and objective methods to avoid over estimation of presence of dysphonia.

Videolaryngoscopic examination was done to those subjects who consider themselves to be dysphonic – by questionnaire – to find out Why are they dysphonic? It shows that 86.2% of dysphonic subjects show pathological lesions in their vocal folds while 13.8% of them show free vocal folds.  

This could be explained by that dysphonia in the absence of laryngeal structural pathology may precede laryngeal structural pathology (Welham et al., 2003). Also, what may seem to be functional dysphonia on evaluation has been suggested by some studies to possibly be secondary to micro-organic disease instead (organic disease not detectable on examination) (Pedersen et al., 2004). 
The reason is because teachers often spend a long time talking loudly in noisy environments and in stressful situations (Sala et al., 2002). These talking styles lead to increased glottal closure, which elevate vocal fold impact stress resulting in functional voice problems and vocal fold pathologies especially vocal fold nodules (Hess et al., 1998).
These are the same reasons for Tavares & Martins (2007), who stated that vocal overuse, or misuse, during teaching over a period of time is a primary cause of voice disorders and vocal fold pathologies.  This result is in concordance with another study which showed that teachers are more  susceptible to aphonia, edema, polyps, and nodules than non vocal professionals ( Smith et al,. 1998).

This study revealed that teaching years has no relation to the development of dysphonia.  This could be explained by that younger teachers reported greater vocal difficulties due to working longer hours and having poorer vocal hygiene techniques than their older, more experienced peers (Mattiske et al., 1998). This result agree with the study done by Simberg et al. (2000) which reported that length of teaching experience has little correlation with the frequency of voice disorders (Simberg et al., 2000). Also other studies reported that Old age, is not a risk factor for dysphonia (Smith et al., 1997). However this result disagree with studies which showed that one of the risk factors for the development of dysphonia is being older or with more years of teaching (Roy et al., 2004 and Russell et al,. 1998). 
This study revealed that there is a positive  correlation between teaching hours/week and presence or absence of dysphonia. This could be because of cumulative voice use (Thibeault et al., 2004). As the vocal loading that occurs in the daily life of teachers has several causes one of them is long teaching hours (Kooijman et al., 2006). 
     
Concerning sex, this study revealed that there is no correlation between sex and development of dysphonia  which is unexpected. As women have some physiological factors that predispose them to the development of voice problems, such as a glottic configuration favouring bowing, hormonal influence on vocal qualities, higher incidence of endocrinological diseases, also women have shorter vocal folds and produce voice at a higher fundamental frequency. In addition, there is less tissue mass to dampen a larger amount of vibrations, and lower levels of hyaluronic acid in the superficial layers of lamina propria, which decreases the tissue viscosity of the vocal folds and their shock-absorbing capabilities (Tavares and Martins, 2007). This result may be due to difference between males and females included in this study in number of teaching hours/week, and number of teaching years. 
This result disagrees with the study done by Smith et al. (1998) which reported female gender as one of the risk factors for dysphonia. And the study done by Laukkanen et al. (2008) which revealed that females have about twice as many voice problems as male. 

It also disagree with previous studies that have been consistently reported that female teachers have significantly more voice problems than their male colleagues (Nerriere et al., 2009 and de Jong et al., 2006).
As regard allergy, this study shows that there is a positive correlation between allergy and dysphonia, as 27.6% of dysphonic subjects were positive for allergy. It can be explained by that, the mucous is heavier and more tenacious in allergic persons than in persons without allergy and interferes with the mucosal wave in the vocal folds (Spiegel et al., 1997). This result agree with The results of a survey by Roy et al. (2004) showed that the subjects who had voice disorders reported respiratory allergies significantly more often than those who did not have voice disorders (Roy et al., 2004). Also the results of two questionnaire studies showed that allergic subjects have more frequently occurring vocal symptoms than subjects in a control group (Simberg et al., 2000; Simberg et al., 2005). But this disagree with King et al. (2004) who reported that the larynx of allergic patients is often normal. 
This study showed that reflux also has positive correlation with dysphonia as it shows that 60.3% of dysphonic subjects are positive for reflux. The explanation is that the delicate ciliated respiratory epithelium of the posterior larynx that normally functions to clear mucus from the tracheobronchial tree is altered by the gastric refluxate, and the resultant ciliary dysfunction causes mucus stasis. The subsequent accumulation of mucus produces postnasal drip sensation and provokes throat clearing (Hanson and Jiang, 2000). 

In addition the direct refluxate irritation can cause coughing and choking (laryngospasm) because sensitivity inflammation (Hanson et al., 2000). This combination of factors can lead to vocal fold edema, contact ulcers, and granulomas that cause laryngo pharyngeal reflux (LPR)-associated symptoms; sore throat, globus pharyngeus, and dysphonia (Koufman 1991).

This result agree with Ross et al. (1998) who reported that all patients with suspected laryngopharyngeal reflux (LPR) had significantly increased abnormal perceptual voice characteristics in the form of musculoskeletal tension, hard glottal attack, glottal fry, restricted tone placement, and dysphonia (Ross et al., 1998).

     Also Pribuisiene et al. (2006) had reported that parameters including jitter, shimmer, normalized noise energy, voice handicap index (VHI), and phonetogram parameters were significantly different in patients with LPR (Pribuisiene, et al., 2006). 
On the other hand different authors have shown that laryngeal findings commonly attributed to reflux laryngitis can be visualized in up to 64% to 86% of normal controls (Reulbach et al., 2001 and Hicks et al., 2002). In addition, a structured review of randomized controlled trials has failed to detect a significant advantage of proton pump inhibitors (PPIs) over placebo in the treatment of patients with reflux laryngitis, which indirectly make the role of reflux in dysphonia questionable (Karkos and Wilson , 2006).
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