Chapter 1


INTRODUCTION

“Your voice is the mirror of your soul.”-Unknown

Man is a social being and relies heavily on communication as a process to develop interpersonal relationships. Speech and voice exteriorize feelings and thoughts and are important in establishing contact with others and the world. Voice is a multidimensional potent, effective and artistic tool for communication. The term “Voice” can be traced back to 500 BC to the time of Pericles-the Greek orator (King, 1978). Since then, the human voice has been recognized for its crucial role in effective verbal communication as it serves as a versatile carrier of a speaker’s intentions thus providing the listener with a wealth of information about the speaker.
 Our voice has a major influence on the first impression we make. It contributes towards   our unique identity. It gives the listener a glimpse of our personality, cultural background, intellect and education. Our voice conveys our emotions. The attitude of the listener towards a speaker is influenced by the voice of the speaker. This attitude depends 55% on facial expressions, 38% on the quality of voice, and just 7% on the content of speech (Mehrabian, 1971). A speaker’s personality is judged by the listener based more on the speaker’s voice than the content of speech (Yogo, Ando, Hashi, Tsutsui, & Yamada, 2000). The relationship between human mind and body or the emotional status of the speaker is also expressed by their voice. Therefore, voice is also known as the ‘barometer of emotion’ (Roy, Bless, & Heisey, 2000).
	Voice is a multidimensional series of measurable events. The respiratory, phonatory and resonatory systems work in synchrony in the process of voice production. These systems are in turn dependent on the relationship between head, neck, back and positioning of spine and pelvis, which affects the rib cage and consequently, respiration and voicing. Hence, the influence of the whole body affects the production of voice and therefore, it should be approached in a holistic way rather than attending to it in isolation. 
Normal voice production requires an intact vocal mechanism comprising of the laryngeal tissues, cartilages and muscles and the elastic but delicate vocal cords. This laryngeal mechanism is extremely vulnerable to several factors that can affect our voice like vocal abuse or misuse or various other physiological and pathological factors like drugs, allergies, trauma, infections, alcohol or smoking. It is difficult to think of any injury that is as neglected as a voice injury. It is ignored mainly because the injuries caused to the voice apparatus due to possible misuse or abuse are unseen, they are not visible and hence do not get much importance in our day to day activities. The delicate vocal organ needs careful monitoring and regular hygiene as our everyday habits compel it to function continuously expecting perfect voice almost always. This burdens the voice and the vocal system and results in frequent problems. It is seen more in individuals who use their voice for professional use.
1.1Dysphonia
ASHA (1993) defined voice disorders as the “abnormal production and/or absences of vocal quality, pitch, loudness, resonance, and/ or duration, which is inappropriate for an individual’s age and/ or sex”. Anyone can be affected by a voice disorder.
Abnormal functioning of voice can be broadly covered under the term dysphonia. The term dysphonia means disorder (dys-) of voice (-phonia). Aronson and Bless (2009) state that for classification of voice as “dysphonic”, some abnormalities or impairments may be found in one or more parameters of voice such as pitch, loudness, quality, and variability. Pitch can be characterized as abnormal when the voice is too high or too low. Similarly, abnormal loudness can be characterized by too weak or loud voice. The voice with inappropriate frequent breaks or fluctuations can be categorized as abnormal variability whereas if it sounds hoarse, harsh, breathy or nasal it can be said to be affected in terms of its quality. Many times, hoarseness is interchangeably used with dysphonia, but two are however not synonymous. Hoarseness is a common complaint in dysphonia and with this breathiness and roughness can be other symptoms. Furthermore, when the voice causes problem in functional or occupational needs as per their age or sex, it can be classified as dysphonic (Aronson & Bless, 2009).
However, these concepts are quite complex. Voice is said to be normal when it has socially acceptable quality, good speech intelligibility along with gender and age specific frequency and intensity. It should also have adequate modulation and projection to be able to convey speaker’s emotional content as well as assist in professional and occupational development of the individual with ease.
The incidence of dysphonia is difficult to establish because figures vary depending upon age, gender and occupation. The lifetime prevalence of dysphonia is almost 30% and can vary from mild to severe (Roy, Merill, Gray, & Smith, 2005). The presence of voice symptoms in a person does not always indicate a voice disorder.
As verbal communication has become one of the most desirable requirements in many professions now a days, people are looking towards occupations which emphasize on greater vocal interaction and public relations. Consequently, the demands and expectations on the human voice have increased, and there is a greater need to produce an effective, well-modulated and pleasing voice. The term ‘occupational voice’ indicates those occupations where voice is very vital. The terms ‘occupational voice’ and ‘professional voice’ cannot be differentiated using clear-cut parameters. However, professional voice includes actors and singers, while occupational voice includes all professions where voice with good clarity, strength and pleasant quality is a prerequisite (Casper, 2001). 
The use of word “professional” carries with it an expectation that the individual has some expertise in a particular area. At one end of the continuum, the individual would be expected to exhibit more than a basic skill in the named area, and at the other end of the continuum one would confidently anticipate that the individual would have had training to raise their ability to a level significantly higher than that of the average. However, there are very few evidences of such trainings being imparted to these professional voice users at initial stages of their profession or later on. As a result, it is observed that as compared to the general population, the professional voice users are at greater risk to develop voice disorders. (Lehto, Laaksonen, Vilkman, & Alku, 2006).
Professional voice users are those individuals whose livelihood depends on their ability to communicate effectively using their voice. They include singers, teachers, and actors who constitute an ever-increasing segment of our population. Professional voice users experience different demands on their voice, and can be differentiated depending on their phonatory demands and abilities. Harvey (1997) suggests a continuum of professional voice users, ranging from those who have the least taxing voice to a job, which has maximum voice use. Titze, Lemke, and Montequin (1997) defined professional voice users are those whose consistent and appealing voice quality is the main criterion for their jobs and if affected by dysphonia or aphonia, may lose their employment and will have to look for alternate jobs. The quality of life of a person suffering with dysphonia is affected as the voice not only has characteristic vocal symptoms but the person also exhibits high level of emotional anxiety and stress (Smith et al., 1996; Ma & Yiu, 2001; Yiu, 2002; Roy, Merrill, Thibeault, Gray, & Smith, 2004a). As a result, the society is also burdened with plenty of additional expenses for healthcare (Verdolini & Ramig, 2001). The people in these occupations often experience varying degrees of voice problems (Scherer et al., 1987; Koufman & Blalock, 1988; Sapir, Atias, & Shahar 1990; Fritzell, 1996; Titze, Lamke, & Montequin, 1997; Mattiske, Oates, &Greenwood, 1998; Smith, Lemke, Taylor, Kirchner, & Hoffman, 1998a; Simberg, Laine, Sala, & Ronnemaa, 2000; Sala, Laine, Simberg, Pentti, & Suonpaa, 2001; Jonsdottir, 2002; Jonsdottir, Laukkanen, & Vilkman, 2002).
Some of the issues reported by these professional voice users vary from hoarseness and vocal fatigue to voice breaks or cracks and loss of voice. Irritation in the throat, shortness of breath, dry throat, tightness, or pain and effortful speaking are some of the physical symptoms associated with it. Chronic voice problems can be caused due to edema or laryngeal irritation in the lesions of the benign folds due to polyps, vocal nodules, hemorrhages and cysts. Teaching is one such profession, which, places high risk on voice endurance and its effect on voice cannot be ignored.
          Some European countries have accepted voice disorders as occupational disorders. There is increasing awareness of the association between voice disorders and work (Vilkman, 2004). But even in many developed Asian countries, there are no occupational laws that consider voice disorders as work related and the employees are left to deal with it on their own. This shows that voice problems are often considered to be caused by vocal abuse or by the person’s voice limitations.
         It is very important to show the relationship between voice use and voice disorders in order to create laws and establish professional voice care for employees at risk (Sala, Laine, Simberg, Pentti, & Suonpää, 2001; Rantala, Vilkman, & Bloigu, 2002; Södersten, Granqvist, Hammarberg, & Szabo, 2002; Vilkman, 2004). 	
When a person’s voice is compromised, many negative consequences occur. These effects are variable and depend on the use of voice for individual or professional purpose irrespective of training in use.

1.2 Teachers at risk for dysphonia
Teaching as a profession involves greater demand on vocal usage which can be detrimental for the teachers voice due to speaking loudly in poor classroom acoustics, poor working postures, greater distance between the teacher and the students, lack of better infrastructure and inadequate treatment for early laryngeal infections (Sivasankar, 2002; Rajasudhakar & Savithri, 2010). Other causes are improper diet, medical conditions and psychological factors like stress, anxiety etc.
	A wide range of prevalence from 9% (Angelillo, Di Maio, Costa, Angelillo, & Barillari, 2009) to 94% (Roy, Merrill, Thibeault, Parsa, Gray, & Smith, 2004b) has been reported in studies investigating voice disorders in teaching population. This large variation in prevalence estimation can be attributed to use of different assessment methods and no parity in definitions considered for voice disorders. The prevalence figures ranged from 15% (de Medeiros, Barreto, & Assuncao, 2008) to 80% (Pekkarinen, Himberg, & Pentti, 1992) in studies where the participants self-reported their voice symptoms in last one year. In other studies, using instrumental analysis, the prevalence ranged from 17% (Sala, Laine, Simberg, Pentti, & Suonpää, 2001) to 57% (Preciado, Perez-Fernandez, Calzada-Uriondo, & Preciado-Ruiz, 2008).
The professional use of voice in teachers contributes to the cumulative daily vocal fatigue. Prolonged rest by the individual is the only preventive care. Teachers constitute a large number and proportion of patients who seek medical and voice help for their problems (Bovo, Galceran, Petrucelli, & Hatzopoulos, 2007). Not only is the voice problem a threat to their career but also leads to psychological consequences hence affecting their quality of life too.



1.3 Impact of dysphonia on teachers
There has been a landmark shift about health problems in individuals from the traditional biomedical model to biopsychological model (Lovallo,2005). The multidimensional nature of dysphonia does not restrict its definition only to abnormal functioning of voice due to any anatomical or physiological abnormality leading to deviations in production of voice, but it also depicts the functional impact that dysphonia can have on the individual. As a result of dysphonia, affect is seen on the individual’s daily activities and social functioning as well. Many studies have focused on the impact of dysphonia on the social and psychological wellbeing of individuals (Smith et al., 1996, 1998; Benninger, Gardner, Jacobson, & Grywalski, 1997; Enderby & John, 1997; and WHO, 1998).
For many professions, a healthy voice is the most important pre-requisite. When there is any damage to the voice, it has many consequences. These consequences vary according to dependence of an individual professionally and personally on consistent vocal behaviors. Patients with a harsh breathy voice are evaluated more negatively with regard to both personality and appearance than patients without a voice disorder (Blood, Mahan, & Hyman, 1979). Dysphonic patients have multiple problems like psychological, social, physical, occupational, and communicational. 
Among voice professionals, teachers present highest risk of voice problems where physical factors relating to classroom acoustics, greater number of students in classes and psycho-emotional factors due to all of these increase likelihood of voice problems (Preciado, Perez-Fernandez, Calzada-Uriondo, & Preciado-Ruiz, 2008). 
Voice problems among teachers affect them socially and financially. The impact of dysphonia on a teacher can be viewed from the following perspectives:


Effects on teacher’sprofessional activities 
	The teachers are often affected due to voice problems in terms of abstaining from their jobs on a greater number of days as compared to non-teachers (Roy et al., 2004a). Teachers also understand that reoccurrence of their voice problem is due to their regular heavy professional demand which can affect their future profession. Effectiveness of a teacher decreases due to absenteeism, as it is a fact that even with the best teacher as a substitute; children find it difficult to adjust with the new person as in charge of their class. Alva, Machado, and Bhojwani (2107) did a study on 105 Indian teachers in which it was found that 22.2% of teachers with voice problems took leave as compared to 3.8% of non-disordered group. Similar findings were reported by Russell, Oates,and Greenwood (1998); Nerriere, Vercambre, Gilbert,and Kovess-Masfety (2009). Additional studies show that voice problems negatively impact teachers’ professional activities and perceived effectiveness at work (Russell et al., 1998 & Smith et al., 1998a).
Effects on teacher’spersonal lives 

Teachers with dysphonia invariably may face issues in their social, communication and psychological areas in their personal lives too. The individuals feel that their voice problems impact negatively on their social functioning. They prefer to distance themselves from social interactions as much as possible (Smith et al., 1996). Teachers also experience depression related to voice. The voice problems of female teachers are stress and frustration may develop due to persistence of voice problems in female teachers (Sapir, Keidar, & Mathers-Schmidt, 1993).
Effects on teacher’scareers 

The significant negative effect of voice problems in teachers on their current and future careers always worries those affected (Roy et al., 2004a). Teachers have also reported of possibilities of changing their job opinions or early retirement in severely affected population (Alva, Machado, Bhojwani, & Sreedharan, 2017).
            From the aforesaid mentioned studies, it is evident that dysphonia in teachers is a condition that needs to be evaluated in totality. Hence, to understand how dysphonia impacts a teacher, it is not only important to evaluate it from the clinician’s perspective but also from the perspective of the affected individual (dysphonic teacher). 
1.4 Evaluatingimpact of dysphonia in teachers
The assessment of voice traditionally starts with medical history followed by voice evaluation with the help of instruments (e.g., stroboscopic, acoustic, and aerodynamic evaluation). Objective and non-invasive measures of vocal function can be studied by acoustic measures of voice. Some of the instruments available for measuring the acoustic parameters are Oscilloscope, Sound Spectrography, Dr. Speech, Multi-dimensional voice program (MDVP), and PRAAT. Bless and Baken (1992) have suggested a few acoustic and aerodynamic parameters, which are crucial for voice analysis namely fundamental frequency, vocal intensity, frequency and intensity perturbation measures along with mean glottal airflow, air pressure and instantaneous glottal volume velocity. Along with these perceptual evaluation of voice by clinicians is also a part of the assessment protocol. Clinician rating scales like GRBAS (Hirano, 1981), Vocal Profile Analysis (Laver, Wirz, Mackenzie, Beck, & Hiller, 1981), Buffalo Voice Profile (Wilson, 1987), and Consensus Auditory Perceptual Evaluation of Voice (Kempster, Gerratt, Verdolini, Barkmeier-Kramer, & Hillman, 2009) have been commonly used and documented in various studies. 
	However, these traditional methods are clinician centered and do not consider the impact of dysphonia on the quality of life of the individuals concerned (Benninger, Ahuja, Gardner, & Grywalski, 1998).  In such assessment procedures, assessment is normally based on the therapist/ clinician who treats the patient based on comparison of previously established normative. Despite the acceptance of the fact that individual need to be seen as a whole, these measures are not enough to determine the impact of a condition on life of the individual. This is particularly true for teachers with dysphonia too. It is necessary to evaluate if dysphonia may lead to negative consequence on the quality of life of the affected teacher. Such an evaluation may aid the professionals to develop effective programs to guarantee the overall wellbeing of teachers.
To bridge this gap, the World Health Organization (WHO) came up the concept of Quality of life (QOL) the International Classification of Impairments, Disabilities and Handicaps (ICIDH, WHO, 1980) was first proposed wherein consequences of a disorder were described in terms of three different levels of experience- Impairment, Disability and Handicap respectively. The impact a body dysfunction on an individual is referred to as Impairment. For example, polyp on vocal cord or paralysis of the cord is impairment. The impact of impairment on the performance on an individual is referred to as Disability. A teacher’s voice which is impacted due to a vocal nodule or any other pathological condition becomes dysphonic constitutes a form of disability. Handicap is referred to as the impact of the impairment or disability on environment, social or individual’s economical aspect. If teacher’s disability affects his job, its economic consequence can be termed as a handicap.
The interrelation of these three levels of ICIDH can be represented in following linear progression arrows indicating the consequence of one process leading to another (Figure 1).
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Figure1. Relationship between Impairment,Disability and Handicapaccording to WHO (1980)

A positive correlation between each dimension is depicted above. However, this is not always the case in clinical experience which shows that it does not capture the extent of limitation of activities and restriction in participation. Insight needs to be provided into why different levels of disability and handicap are experienced in clients with similar voice   conditions. Not only this, similar degree of impairments in two individuals of different ages may not experience the same extent of disability or handicap (Benninger et al., 1997). For example, for a retired man and a university undergraduate student with degree similar severity of dysphonia, the retired man may face lesser daily activities restriction and participation than the university graduate. The simple reason behind this can be attributed to the vocal demand of each individual and their social interaction requirements. Similarly, for a tour guide and a mechanic who may report of dysphonia of same degree, tour guide may report of a greater amount of restriction during participation in his voice related activities (especially at work) being a professional voice user than the mechanic, whose work is mainly physical requiring less verbal communication at work.  
	To overcome these lacunae, the ICIDH classification schemes were modified between 1997(ICIDH -2, Beta-1) and 1999(ICIDH -2, Beta-2) and hence a final draft was proposed and named as International Classification of Functioning, Disability and Handicap (ICF, WHO, 2001) (Figure 2). It was a modified version of ICIDH (WHO, 1980). Impairment could be either of structure or function. In this version, more neutral terms were used to depict the consequence of any disorder. The term 'limitation of activities’ has replaced ‘disability’ level and it refers to difficulties that a person may face in performing activities. The term 'restriction in participation' replaced the term 'handicap' which dealt with problems in involvement in life situations that an individual may experience. This revised model focuses on the fact that disablements are the outcomes of interaction of a number of factors- health condition of the individual, various environmental and personal factors and there is no implicit relationship between these three levels. Further, two contextual factors: environmental (individual based like home, workplace and school, societal like community or society based) and personal (gender, age, other health conditions etc.) can also be strong contributing factors.
This revised model implies that measurement of disablement should be done at each level as at any level disablement can be affected independently and in a different way. 
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Figure 2. The ICF Model: Interaction between ICF components. (WHO, 2001)

	The information gathered from the three levels are important to assess the consequences of dysphonia on the individual's daily-functions and participation in society (Benninger et al., 1997; WHO, 1997).  Knowing at what level difficulty is being faced by an individual i.e. activity limitation or participation restriction, this model can provide specific managing directions to the clinicians. If the problem is at activity limitation level, activities that require vocal use can be modified to facilitate the individual. However, if the problem exists at participation restriction level then the aim should be to facilitate the individual through counselling.
A comprehensive picture obtained can be used to determine specific need of each client and chalk out a management programme accordingly (Raaijmakers, Dekker, & Dejonckere, 1998). The results of intervention can be documented through the activity and participation functions rather than just impairment (Benninger et al., 1997; Jacobson et al., 1997), which also act as a prognostic indicator for intervention. Nowadays patient’s point of view is also considered during the process of their treatment(Acquadro, Conway, Hareendra, & Aaronson, 2008). It has been seen that more progress is seen in clients showing higher level of self-awareness regarding the impact of their problem on them. 
Hence, the quality of life instruments help to fill in the gap between patient’s self-perception of their problem and its objective measures. These instruments provide information regarding the level of disability in an individual due to their problems which is not captured by other objective instruments in isolation (Abdelwahed, Abdel Nasser, & Al-Mazrou, 2012). These quality of life instruments are patient-derived instruments used to measure not only symptomatic aspect of the individual health status but also complex concepts such as quality of life which the traditional methods of evaluation do not measure. The health-related quality of life (HR-QOL) is a multidimensional term wherein voice related quality of life (V-RQOL) is one of the dimensions that may affect health quality. 
To measure the voice related quality of life in dysphonic individuals, various tools have been developed over a period of time like the Voice Handicap Index (VHI), Voice related Quality of Life (V-RQOL) questionnaire, Voice Symptoms scale (VoiSS), Voice Activity and Participation Profile (VAPP) etc. Depending upon the client and requirement, the clinician can decide which tool to use. As they are self-administered by the individuals, they focus on the person’s perception about their problem and its effects on their overall quality of life. 
It is difficult to define voice related quality of life because it depends a lot on individual perceptions. Traditional clinical assessments mostly fail to quantify the physical, emotional, social, and professional consequences of voice disorders. Moreover, the importance of voice to a particular person depends a lot on his profession. Therefore, mild dysphonia may impact the career of a teacher or singer more significantly than in any other profession. 
Thus, from the foregoing introduction it can be seen that dysphonia is a condition which is seen commonly in Teachers and need to be evaluated not only from the clinician’s perspective but also from the patient’s perspective as it can affect their quality of life and lead to activity limitations and further participation restrictions. Hence, assessing the voice related quality of life of teachers with dysphonia can help to understand the problems being faced by them due to their voice and manage them effectively in a holistic manner. Hence, the need to study the same was felt.

1.5Need for the Study
Human voice has assumed an important role especially for occupational voice users.Dysphonia arising due to an individual’s occupation is considered a multifold problem, which involves social, economic and public health issues. Nowadays, there is a great interest in developing and applying measures of results based on patient’s opinion, as the quality of life and disadvantage indices. Other epidemiological indexes,which involve major body functions are given a lot of importance. However, the fact that most voice disorders are not associated with life threatening conditions other than carcinoma of larynx, the information of voice disordered patients is not considered as important as others.
Need to study at risk population- teacherswith dysphonia
Teachers are the backbone of any society. In a country as vast and diverse as ours with such a population, often the only source of learning still available to our students in rural and urban areas are the teachers. Inadequate infrastructure, limited resources and manpower mean that the voice of the teacher is sometimes the only tool a teacher has for teaching. Teachers depend on their vocal endurance and appropriate voice for their livelihood. Voice problems emerging as a result of hyper functional voice behaviours can threaten, shorten, change, or even end an individual’s career, particularly for occupational voice users such as schoolteachers (Pasa, Oates, & Dacakis, 2007). Teachers, as a group are the professionals are the least among the professional voice users to seek treatment for their voiceproblems.
The results of prevalence studies have demonstrated that teachers are at a far greater risk for developing dysphonia than are members of the general population (Sapir et al., 1993). There is a large variation in prevalence studies due to varied protocols used and different parameters studied.
Teachers inevitably have to indulge in excessive and inappropriate use of their vocal apparatus leading to dysphonia. Devadas, Bellur, and Maruthy (2017) and Rossi-Barbosa et al. (2016) have studied and confirmed that day to day vocal habits like excessive usage of voice, loud speaking, tired voice after prolonged use and dry throat can lead to dysphonia in teachers. Wai-Yan and Piano (2006) concluded classroom ergonomics to be a contributing factor too. Objective voice measures like fundamental frequency, jitter and shimmer values have also found to be affected in teachers with dysphonia (Majeed & Haneefa, 2017; Abdel Hamid, Eldessouky, Iskender, & Hassan, 2014; Pereira, Tavares, & Martins, 2015; Dehqan & Scherer, 2013). As these behaviours are constantly repeated due to professional need in teachers, they lead to permanent vocal issues. 
	Voice disorders experienced by teachers do not only impact their teaching by not allowing the information to be passed clearly and effectively to the students but it also has a negative effect on a teacher’s daily communication and emotions. This in turn leads to feelings of inadequacy and frustration within them (Roy et al., 2004a). Hence, it is important to assess the effect of dysphonia on teachers considering their voice related quality of life.  
Need for Voice- related Quality of Life assessment protocols
Dysphonia should not only be explained with respect to visible abnormalities of larynx or audible deviant voice quality, but also with respect to how the quality of life and daily activities are getting affected in the individual. There is high variability of how a voice disorder effects a person’s physical, functional, social and emotional wellbeing of an individual. A certain degree of vocal dysfunction that can cripple a professional voice user such as a teacher or singer may not even be perceivable to a non-professional voice user. 
Hence, a self-assessment measure highlighting the impact of dysphonia on individual is a functional approach that needs to be followed. The nature and line of rehabilitation should be based on the extent of voice related difficulties experienced by the clients with respect to their daily activities and participation. There should be a critical radical review on clinical management of voice disorders. Traditional voice assessment protocols that focus merely on impairment level should be further expanded to assess the functional impact of impairment. Hence, focus needs to be shifted from only analyzing dysphonia to individual who has dysphonia as a whole. 
In literature,there are reports of western studies done to assess the quality of life in individuals with dysphonia (Grillo & Penteado,2005; Kooijman,Thomas, & Graamans, 2007; Martinello, Lauris, & Brasolotto,2011). These authors have used voice related quality of life measures to see the effect of dysphonia on teachers and found it to be more affected than their counterparts having no dysphonia. Similarly, studies by Mendoza and Carballo (1998), Wellens and Van Opstal (2001) and Bermudez de Alvear and Martinez-Arquero (2009) also reported poor Voice-related Quality of Life in teachers with dysphonia.
Need to focus on ICF and Voice Disorders: Activity Limitation and Participation Restriction
Using the new and modified ICIDH-2 model (WHO, 1997), it becomes important to differentiate at what level dysphonia is affecting the individual: whether dysphonia is leading to activity limitation or participation restriction. Limitation in voice activities can be defined as “barriers for adequate voice activities” whereas voice participation restriction can be explained with reference to “reduction of voice activities”. For a teacher, effect at any of these levels can be quite disabling for their professional demands and hence has to be evaluated in detail. The ICF model provides an excellent framework for extending voice assessment from merely an impairment approach to a more holistic approach by taking into consideration all the four ICF components: body structure, body function, activities and participation and contextual factors.
Studies done by Tutya, Zambon, Oliveira, and Behlau (2011) and Bassi et al. (2011)showed the Voice Activity and Participation Profile of teachers with voice problems and found it to be more effected than the scores obtained by teachers without voice problems. However, not many ICF based studies are present in Indian literature.
From the above literature, it is evident that teachers with dysphonia are not only affected physically due to their voice problems but also affected psychologically, hence affecting their quality of life in totality. In the Indian scenario, a number of prevalence and risk factors studies on teachers have been done.However, correlating those to the voice related quality of life measures are scanty. In a recent study done by Alva, Machado, Bhojwani, and Sreedharan (2017) on teachers with and without voice problems, they found the quality of life to be affected in the disordered group.
Hence, need was felt to study the effect of dysphonia on quality of life of teachers and factors related to occurrence of dysphonia. The present study focuses on the fact that if identification of dysphonia is done at an early stage, primary prevention can be implemented before the voice related quality of life of teachers get affected. Secondly, knowing the client’s activity and participation restriction also allows the clinician to set priority in choosing goals for client intervention.


Chapter 2

AIMS AND OBJECTIVES
2.1 Aim
The primary aim of the study was to investigate the Voice Activities and Participation Profile, Voice- related Quality of Life and Instrumental measures in teachers with dysphonia and secondarily to compare the above with teachers without dysphonia.
2.2 Research Questions
	The following research questions were postulated
1. Does the Voice Activities and Participation Profile (VAPP) in teachers with dysphonia differ from teachers without dysphonia?
1. Does the Voice-related Quality of Life (V-RQOL) in teachers with dysphonia differ from teachers without dysphonia?
1. What is the difference in Instrumental objective measures in teachers with and without dysphonia?
2.3 Objectives 
1. To assess the Voice Activities and Participation Profile (VAPP) in teachers with and without dysphonia. 
1. To study the Voice-related Quality of Life (V-RQOL) in teachers with and without dysphonia. 
1. To study the objective voice measures in teachers with and without dysphonia. 
1. To study the relationship between objective voice measures and self-rating in teachers with dysphonia.
1. To study the relationship between Voice Activities and Participation Profile (VAPP) and Voice-related Quality of Life (V-RQOL) in teachers with dysphonia.
1. To see any association between self-perception and clinician’s perceptual voice assessment in teachers with dysphonia.
1. To study day to day vocal habits, classroom ergonomics, risk factors, dietary factors and after school voice usage in teachers with and without dysphonia.
2.4 Null Hypothesis
	The following null hypothesis were postulated
1. 	There is no significant difference in Voice Activities and Participation Profile (VAPP) in teachers with and without dysphonia.
2. There is no significant difference in Voice-related Quality of Life (V-RQOL) in teachers with and without dysphonia.
3. There is no significant difference in objective voice measures in teachers with and without dysphonia.
4. There is no significant relationship between objective voice measures and self-rating in teachers with dysphonia.
5. There is no significant relationship between Voice Activities and Participation Profile (VAPP) and Voice-related Quality of Life (V-RQOL) in teachers with dysphonia.
6. There is no significant relationship between self-perception and clinician’s perceptual voice assessment in teachers with dysphonia.
7. There is no significant difference in day to day vocal habits, classroom ergonomics, risk factors, dietary factors and after school voice usage in teachers with and without dysphonia.


2.5 Operational Definition
	Dysphonia:Dysphonia describes any voice that sounds abnormal in its psychoacoustic parameters of pitch, loudness, quality and variability; for example, excessive high or low pitch, inadequately or excessively loud voice, aberrant quality such as hoarseness, or breathiness or voice lacking in variability and as monopitch or in some patient’s    excessive variability (Aronson & Bless, 2009) .


















		Chapter 3

	REVIEW OF LITERATURE


Voice is one of the integral components of verbal communication which gives us a unique identity distinguishing us from the rest of the world. The voice speaks for itself. It is our blue print which provides infinite and subtle variations for communication and gives us enormous information about the speaker. Voice is as particular as an individual’s face. The presence of human voice has been evidenced every day in different areas while working in professional call centers, public address systems, radio, professional exchanges and chats among friends. 
         Voice, with the advent of Information age is an integral component in today’s job functioning (Verdolini & Ramig, 2001). The term occupational voice is progressively getting more and more important for people as they rely on their voices for their livelihood (Williams, 2003). Voice plays a very important role for people whose profession depends on its quality. Excellent vocal performance may be linked to their job which turns out to be judgmental about their work (Kaufman &Blalock, 1988)
        When a voice is produced without any effort or discomfort by the speaker and still the listener gets very good quality of sound, then it is known as Euphonia (Behlau, Madazio, Feijo, & Bridges, 2001).  It allows the individuals to develop professionally when it has gender and age specific frequency and intensity, appropriate modulation and adequate projection. The emotional content of the utterance is also conveyed successfully. When the harmony and comfort in voice do not reach a minimum level, then it is termed as dysphonia. For voice to be termed as "dysphonic", the vocal parameters such as pitch, loudness, quality, or variability must be affected either in one or the other combinations. In terms of perceptual identification, dysphonia consists of harsh, hoarse, breathy, or rough quality of voice, though some kind of phonation always remains.
Dysphonia has been classified by several authors using different criteria. Behlau,Azevedo and Pontes (2001) classified voice disorders based on their etiology-Organic dysphonia (due to organic conditions related either to disorders of communicating organs like vocal cords or due to other related organs or systems), Functional dysphonia(a condition when no anatomic changes are seen or known in whichprimary functional dysphonia maybe due to inappropriate vocal use and secondary functional dysphonia may arise due to vocal non-adaptation and considerable emotional influence that may lead to voice changes also termed as psychogenic functional dysphonia). Further, the third category is Organo-functional dysphonia(a combination of organic as well as functional factors, which occur initially as a functional dysphonia, and if not treated in time, progresses to secondary vocal fold lesions).
Other classification systemsclassify dysphonia broadly into two categories: organicand functional. The organic voice disorders are those which are physiological in nature and may result from changes in larynx, respiratory apparatus or mechanism of vocal tract. They have been further sub categorized as structural (these involve physical changes in the voice mechanism like edema, nodules, age related laryngeal changes or alterations in vocal fold tissues) and neurogenic (these are due to problems in central or peripheral nervous innervations to laryngeal structures like spasmodic dysphonia, tremors or paralysis). Functional dysphonia result from insufficient or improper use of the vocal mechanism despite the physical structure being normal i.e. in conditions of vocal fatigue, muscle tension dysphonia, ventricular phonation and diplophonia. Further, in few cases psychogenic stressors can also lead to maladaptive and habitual dysphonia or aphonia and is termed as psychogenic functional dysphonia.
Occupational voice users are mostly susceptible to voice problems due to their frequent vocal use. At times, it may be exhaustive leading to more susceptibility to laryngeal pathologies than general population (Stemple, Glaze, & Gerdeman, 1995). There is wide discrepancy in the results of studies that report prevalence of dysphonia in the general population. A conservative estimate suggests a point prevalence rate of approximately 7% and life time prevalence of 29% of dysphonia (Cohen, Kim, Roy, Asche, & Courey, 2012). However, in the high-risk populations the rate increases two-fold or sometimes three folds (Carding, Carlson, Epstein, Mathieson, & Shewell, 2000; Gottliebson, Lee, Weinrich, & Sanders, 2007, Munier & Kinsella, 2008; Van Houtte, Claeys, Wuyts, & Van Lierde, 2011).
	Teachers form a big part of this group of professional voice users who are usually a high-risk population for developing dysphonia. When voice is used as a professional tool, it is a means of expressing emotions and also livelihood and professional achievements depend on it. So, in context of work, acoustic features of voice should be adjusted in such a way that communicative intentions are also met along with fulfilment of external requirements like physical environment and psychosocial conditions at work.
Since the topic of the study is to investigate the Voice Activities and Participation Profile, Voice related Quality of Life and Instrumental measures in teachers with dysphonia through use of questionnaires and acoustic parameters; this chapter enlists and describes studies on similar lines.
	The review of literature has been organized under the following headings: 
i. Professional voice users
ii. Voice problems in teachers 
iii. Contributing background factors for dysphonia in teachers


iv. Assessment of voice
-Subjective 
-Objective   
-Quality of life measures (QOL) measure
-Studies on self-assessment of quality of life (QOL) in teachers
3.1Professional voice users
	The professional voice user is a person whose livelihoodis partially or fully depending upon certain voice parameters. Singers and actors quickly come to our mind, but clergy, attorneys, radio and television broadcasters, salespersons, teachers, drill instructors and a host of others who stand to lose their professional effectiveness, their income, or their careers if the vocal problem persists are neglected despite the fact that they also form a major part of professional voice user group. They constitute the Level II of voice professionals. Initially the actors and singers were the focus of studies due to their broadcasted roles in the entertainment industry (Novak, Dlouha, Capkova, & Vohradnik, 1991; Sheela, 1974; & Ragini, 1986) i.e. the professional artists who are dependent on their voice. These studies showed that these famous vocal performers too had to modulate and use their voice much more than usual, leading to vocal issues (Sataloff, 1991).  However, the level II voice professionals were ignored and not given much attention. This was despite the fact that teachers are the largest group of people who use voice professionally and are usually more prone to developing voice disorders (Buekers, Bierens, Kingma, & Marres, 1995; Roy et al., 2004a; Simberg, Sala, & Ronnemaa, 2004; Ahlander, Rydell, & Lofqvist, 2011). But unfortunately, this group is the most neglected one.
            Earlier studies on cheer leaders by Andrews and Shank (1983) showed a high incidence of dysphonic episodes, vocal fatigue and other voice disorders, following the vocal activity of cheerleading. 
        Wolfe, Long, Youngblood, Williford, and Olson (2002) studied the voice parameters of instructors of aerobics with and without vocal symptoms. Acoustic parameters after 30 minutes of physical activity showed that group which reported voice problems on their own, presented with greater amount of jitter, decreased values of harmonic to noise ratios and reduced periodicity in sustained vowels. In an Australian fitness instructors group, Rumbach (2013) found that the group had laryngeal disorders, including vocal fold nodules (80%), recurrent chronic laryngitis (10%), cysts (6.6%), hemorrhage (3.33%), signs of vocal strain and muscle tension dysphonia, even if they were using amplification (80%), These individuals also self-reported of acute and chronic voice symptoms along with psychological symptoms social withdrawal, reduced job satisfaction, and emotional volatility. This study indicated that group fitness instructors had the tendency to develop voice problems that affected their professional and social lives and measures need to be taken to provide voice care instructions for these professionals.
Timmermans, De Bodt, Wuyts, and Van de Heyning (2003) noted that conservative voice hygiene classes should be given to radio professionals who didn’t fully realize the negative effects of regular voice use and inappropriate practice of vocal hygiene. 
Boominathan, Nagarajan, Sharadha, and Sharanya (2004) and Boominathan and Shruthi (2005) studied the vocal and non-vocal habits in trained Carnatic and light music singers in India and noted significant amount of vocal abuse and misuse among these singers. To study the awareness of vocal hygiene in people employed as radio jockeys in India, Boominathan, Sivapriya, and Gomathy (2005) did a study on 32 such professionals and found that more than 50% of them revealed very little vocal hygiene knowledge. Prolonged vocal effort, incorrect phonation, and psychological predisposition were found to be some of the factors leading to occupational voice disorders in professional voice users. Boominathan, Rajendran, Nagarajan, Seethapathy, and Gnanasekar (2008) conducted a survey regarding vocal hygiene practices and vocal abuse among 400 professional voice users in India. These included singers, politicians, teachers and vendors. 86% of politicians reported voice problems and they had maximum abusive non-vocal habits, whereas 74% of vendors, 59% singers and 49% teachers also reported of vocal issues. About 84.3% of voice professionals believed that abusive (non-vocal) habits influenced voice adversely. All of them practiced abusive vocal habits.
Health records of 1.3 million soldiers in the US army on active duty were scrutinized for history of dysphonia in a study by Dion, Miller, and Ramos (2013) as voice disorder may be present for soldiers due to their excessive voice usage during drills. Many factors were noted as reduced intake of fluids, hot dry climates, changes in sleep patterns along with other stressful factors which were being experienced by soldiers. It was also found that deployed soldiers had 1.13 times more chances of having dysphonia.
        Devadas and Rajashekhar (2013) studied voice problems in call center employees using self-reported questionnaires. The career and point prevalence of voice problems was 59% and 27% respectively. Dry throat and frequent need to clear throat were the most common symptoms. However, females reported greater days of missing work or leave due to voice problems in comparison to their male counterparts.
       Another cross-sectional study by Devadas, Jose, and Gunjawate (2016) on the presence of vocal issues in 270 Mar Thoma-priests was done. Risk factors that could lead to voice problems were identified. Results indicated that 47.8% of the priests had voice problems at some point in their preaching career whereas year prevalence was 25.2%. 17.8% of them reported of having voice problems frequently throughout their career. Along with these, various symptoms of allergy, asthma and frequent clearing of throat were found to be significantly present in priests presenting with frequent voice disorders. Few of these priests also reported of work leave taken on occasions of such frequent vocal issues.
       From the above studies it can be seen that all professional voice users irrespective of their fields are at risk for dysphonia. For e.g. a classical singer might need adequate vocal quality, the actor may need vast vocal flexibility to apply to a particular role he is playing, the voice of the performer on radio must correspond to a specific target audience, the clergy may need an expressive voice with endurance whereas a teacher needs a resilient voice that can appeal to students and maintain their attention to give knowledge. Hence, it is very complex to define the perfect features of voice for a professional user. Each profession demands peak performance to longevity. Hence, professional voice users must be made aware of the occupational health hazards they may face and efforts should be made to sensitize them at the start of their careers on healthy voice usage habits.
These professionals should be made aware with enough information about voice production and guided about how to take care and possibly modify their vocal behavior before any long-term irreversible damage occurs (Duffy & Hazlett, 2004). Vilkman (2004) coined the term “vocoergonomics” (voco- = voice, ergo- = work, -nomics = arrangements) in his model which clearly emphasizes “voice as a tool” in caring for voice among professionals.
However, despite all these measures if a professional’s voice does not match up to the preferred criteria necessitated by his occupation, it might lead to dysphoniawhich would affect their quality of life too. 
3.1.1 Causes of voice disorders in Professional voice users

Stemple (1995) investigated the causes of voice disorders in the professional voice users and suggested the following: 
1. Misuse and Abuse: This may arise due to poor singing techniques orsinging out of range in singers, poor speaking patterns, shouting, chronic coughing, throat clearing and poor hydration.
1. Chronic Medical Problems: Esophageal reflux, URTI, allergies, chronic laryngitis, sinusitis, drug use, poor diet and fatigue can lead to voice problems.
1. Environmental Factors: These include activities like performing or speaking continuously in smoky, dry, musty environments following exhaustive schedules and working in dry environments.
1. Emotional factors, which can include stage fright, anxiety, poor self-esteem, depression and performance stress.
These factors individually or in combination, make an individual susceptible to vocal problems. Vocal loading in any individual results from use of prolonged voice and additional loading factors. It can affect the physiological features of the vocal folds and the structure of the larynx externally (Vilkman, 2004, p.220). 
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	Figure 3: Loading effects of work. (Adapted from Vilkman, 2005)

As each individual is unique, so is the human larynx. A person might be able to cope with the strain resulting from vocal loading and not report of any vocal problem.  However, if the strain is frequent and of severe intensity, it may cause voice symptoms to appear. The amount of voice usage which can develop such symptoms, varies significantly from person to person.Vocal fatigue and hoarseness are few of the most commonly known hazards experienced by occupational voice users (Sapir et al., 1990; Sapir, 1993; Scott, Robinson, Wilson, & Mackenzie, 1997; Koufman & Blalock, 1988; Sala et al., 2001). 
        Vocal fatigue is the negative sensations related to voice loading. A fatigued voice corresponds to change in voice quality, effortful voice production and inappropriate vocal control. It may sound hoarse, and may cause a very weak voice or inability to produce any voice at all. Though it is a negative sign, however fatigue triggers a protective mechanism that can actually prevent the individual from overstraining, and allows time to recuperate (Kroemer & Grandjean, 1997). Eustace, Stemple, and Lee (1996) found out that teachers are the second largest occupational group that ended up with chronic fatigue of the larynx. However, due to heavy professional demand this sign is ignored by the professionals and they keep using their vocal apparatus till it no longer works. 
3.2Prevalence of dysphonia in teachers
           To achieve excellence in their profession, it is often seen that teachers tend to ignore their most valuable tool for their profession i.e. their voice. Vocal endurance and the quality of voice are very important for them to earn a living all their life. For a teacher to be effective, appropriate vocal functioning is a pre-requisite as it favors effective communication in classroom, aids in enhancing the teacher’s self-esteem and contributes positively to student’s learning. In a country like ours where oral presentation is still the most commonly used way of teaching in classrooms, the teacher’s voice should be intelligible, well-modulated, accessible, effective and assertive. However, teachers need to speak at elevated level for longer durations which are often accompanied by unfavorable situations like poor acoustication, loud background noises and greater student ratio (Pekkarinen & Viljancn, 1991; Rantala, Paavola, Körkkö, & Vilkman, 1998; Sapienza, Crandell, & Curtis, 1999; Ferreira, Penha, Caporossi, & Fernandes, 2011; Bassi, Asuncion, Range, & Goncalves, 2011). In case of a teacher of physical education, the increased level of noise in classrooms (external and internal), and regularly speaking very loudly are some of the factors that lead to voice disorders all over the world (Cantor, Vogel, & Burdorf, 2013).
               Even though in a lot of European countries, voice disorders have been accepted as occupational disorders and the awareness about how they affect a person’s profession has increased, yet the duty to prevent voice disorders is still shouldered by the employee himself   and professional voice users have very poor safety precautions while at work (Vilkman, 2004). This actually sheds light on the fact that dysphonia is primarily considered as an individual’s personal problem that has been caused by the limitations of his voice or by voice abuse. To change this view, it becomes important to prove the relationship between voice use and voice disorders. Once emphasized with empirical data, voice care during work for those who are employed in vocally demanding fields can be created (Sala, Laine, Simberg, Pentti, & Suonpää, 2001; Södersten, Granqvist, Hammarberg, & Szabo, 2002; Vilkman, 2004).
Elite voice performers like actors and singers are often given voice training prior to the beginning of their profession as it is an established fact that they would be using their voice as their professional tools. However, the covert high voice users like teachers and salespersons who also are dependent on their voice for livelihood are hardly given any training on effective and careful use of voice. Studies have proved that insufficient voice training before the start of a person’s career could lead to voice problems in individuals who use their voice in their professions (Ohlsson & Löfqvist, 1987; Sapir, 1993; Mattiske, Oates, & Greenwood, 1998; Vilkman, 2001). Many teachers consider their vocal symptoms as an expected outcome of their occupation and do not take appropriate steps to prevent it (Yiu, 2002; Da Costa, Prada, Roberts, & Cohen, 2012). Many studies show that few teachers experiencing voice problems go for any kind of professional intervention. (Sapir et al., 1993; Russel et al., 1998; Smith et al., 1998b; Roy et al., 2004b; Alva et al., 2017). Da Costa et al. (2012) reported unawareness about professional help that could be offered to teachers regarding their vocal symptoms. Sometimes they even feel that their problems are not severe enough for seeking professional help (Yiu, 2002). The fear of negative perception by students and colleagues, lack of awareness regarding the cause of problem and the ability to follow the advice from a voice specialist, or difficulty in taking time off work are other reasons why they avoid going to a specialist (Smith et al., 1998a). Therefore, steps need to be taken to introduce various methods to prevent voice problems. Early identification and intervention of dysphonia is considered to reduce severity as well as time needed for recovery.
Several studies from different parts of the world have been carried out on teaching voice which goes back to 70’s. Wide range of studies has reported the prevalence of voice disorders in teachers from 4.4% to 90%. Fifty percent of the teacher population exhibits some symptoms of voice disorders that affect their jobs (Sapir, Keidar, & Mathers-Schmidt, 1993). Study by Fritzell (1996) also concluded dysphonia to be present more in teachers (11% to 81%) as compared with non-teachers (1% to 36.1%). Teachers reported high rates of definite symptoms of voice and other physical discomforts during vocal use (Smith, Gray, Dove, Kirchner & Heras, 1997). 14.6% teachers suffered from voice disorders as compared to 5.6% in other professionals from a comparison group in the study.
Considering the broad range, it can still be concluded that prevalence of dysphonia in teachers is not well described (Williams 2003; Mattiske, Oates, & Greenwood, 1998). The variance in the results of the published data is due to the way in which dysphonia is defined and also by the different methods used to identify the study population. Most of the studies have been questionnaire studies. Although different questionnaires have been used in the studies and they vary to some extent the results comply with self-reported vocal symptoms. Hoarseness, throat pain, lower pitch, feeble voice and vocal fatigue are some of the most frequently reported vocal symptoms. (Pekkarinen, Himberg, & Pentti, 1992; Roy et al., 2004a; Sala et al., 2001; Sapir et al., 1993; Smith et al., 1997; Smith, Lemke, Taylor, Kirchner, & Hoffman, 1998a).
Pekkarinen et al. (1992) studied the voice problems in teachers wherein 12% of them reported one vocal symptom and 5% reported more than one symptom weekly or more frequently during two years. A survey to assess the presence and effect of vocal attrition and its symptoms (fatigue & hoarseness) in 237 schoolteachers was conducted by Sapir et al. (1993). Over half the teachers surveyed had symptoms of vocal fatigue. Over one third claimed that their voice problem interfered with their ability to teach and over one fifth indicated that their voice had been a source of chronic stress and frustration. A moderately high correlation (0.75) was found between the number of current symptoms and symptoms related to teaching. They also used the term biogenic dysphonia (a voice disorder associated with mucosal irritation, chalk dust and dehydration) was likely to contribute to vocal pathologies in teachers.
             Martin (1994) found a significant amount of voice problems in teachers. In his survey of English School teachers, 66% of the teachers had episodes of complete aphonia and other voice disorders, and 44% of the teachers attributed it to the classroom settings. Buekers et al. (1995) carried out a study where they measured the vocal load using the voice accumulator which was devised by them to record speaking time. Using this device, they recorded speech of different professional voice users book keepers, preschool teachers, kindergarten teachers, high school teachers, sports coaches, nurses, swimming coaches and speech therapists. Their result indicated that teaching was the profession with maximum vocal load. Krishna and Nataraja (1995) found that as a group, teachers are more susceptible than normal subjects for vocal fatigue and half an hour of reading was sufficient to induce vocal fatigue.
                 Smith et al. (1997) compared the occurrence of voice symptoms in teachers, with those in other non-teaching occupational groups. Responses were obtained from 242 teachers and 178 employees from other occupational groups through a self-administered questionnaire. The subjects were asked to indicate the effect of their voice on their work and also report on how frequently they experienced negative impact on their professional duties due to their dysphonia. Teachers reported twice as many symptoms as compared to the other group and they were more likely to identify their voices as a problem in their future vocations. The results of the study showed that teachers were more affected by their voice problems. However, the study did not identify the use of abusive behaviours by the teachers that must have pre-disposed them to vocal fatigue.
	Smith, Lemke, Taylor, Kirchner, and Hoffman (1998a) conducted a survey comparing the occurrence and effect of vocal symptoms in two groups- teachers and other professionals. A self-constructed questionnaire was completed by 554 junior and high school teachers along with 220 individuals working in non-teaching jobs. Results revealed that likelihood of teachers to have problems was more (32% vs. 1%); having a voice with excessive fatigue and weakness along with a greater number of physical discomfort symptoms while speaking. Missed work was reported by 20% of teachers due to their voice problem as compared to 4% of non-teachers. Adverse impact of voice problem on their current jobs was also reported.
Roy et al. (2004a) carried out a study of the existence of dysphonia in teachers as well as the general population. More than 3 million professionals in US were teachers. 2531 randomly selected participants from Iowa and Utah participated in the study out of which 1,243 were teachers whereas 1,288 were non-teachers. All of them were subjected to a telephonic interview. They were given a voice disorder questionnaire to find out the extent to which teachers are at a greater risk. The teachers reported higher incidence of a current voice problem as well as lifetime occurrence as compared to the non-teacher’s group. Results revealed that teachers were more prone to various voice symptoms like difficulty in voice projection, hoarseness, discomfort, and voice change after short use, increased effort while using voice, trouble singing or speaking softly and decreased singing range as compared to their non-teaching counterparts. In addition to this, teachers indicated of limitations in their abilities to perform effectively at work.  They had also missed working days and if the problem persisted, they would also consider other job options. Women had higher prevalence of chronic voice disorders. This study also highlighted occupation related voice dysfunction in teachers which needs to be addressed on regular basis.
Study done by Preciado, Perez, Calzada, and Preciado (2005) analyzed the risk of voice problems among teaching staff at a school in Spain. 527 teachers randomly selected comprised the sample out which 332 were females and 195 males. A standard questionnaire followed by function examination of the larynx, ENT evaluation, videolaryngostroboscopy followed by acoustical analysis using MDVP. Results revealed that voice disorders were positive among teachers and it was 8% for chronic laryngitis, 20-57% for organic lesions, and 29% for functional disorders. Various other contributing factors included previous history of any pathological conditions of the vocal folds, surgery of the larynx, gastro esophageal reflux and smoking habits.
Munier and Kensella (2008) studied the occurrence and effect of dysphonia in primary school teachers on a sample of 550 teachers in Dublin. Results indicated that only 20% had no voice problem, 53% reported ‘intermittent’ voice problem, and 27% suffered from a voice problem. Vocal fatigue and dryness of throat were the most common symptoms that created a negative impact on the individual and his work.
Boominathan, Chandrasekhar, Ravi,and Krupa (2009) in a survey study found 49% of high and higher secondary Indian schoolteachers experience voice problems. Some of the voice problems found among them were inability to sustain phonation, vocal fatigue, pain during phonation, and irritation in the throat.
Van Houtte, Claeys, Wuyts, and Lierde (2011) investigated vocal care knowledge, behavior towards treatment, and absenteeism due to voice problems in 994 teachers and 290 control non-teachers using a questionnaire. Results revealed that 51.2% teachers had considerably more voice problems than 27.4% in control group. Female teachers (38%) experienced higher levels of voice disorders as compared to male teachers (13.2%). These findings have also been documented in various other studies. They were more likely to stay at home and seek medical help. 20.6% of teachers had absented for least one day from work because of their voice problem and around 25.4% teachers had sought medical care for their vocal issues.	
         In a study conducted in Brazil on 3265 people by Behlau, Zambon, Guerrieri, and Roy (2012) to see prevalence of dysphonia in teachers, the lifetime prevalence was 63% for teachers as compared to 35% for non-teachers. Age was considered to be an important contributing factor as this figure showed an increase at 30–39 years age group. Teachers experienced an average of 3.6 symptoms whereas it was 2.3 in the general public. Vocal fatigue, discomfort and increased effort while talking were the persisting symptoms. Teachers took more workdays off during the year (12% vs. 2.4% for general public) due to increasing difficulty in performing certain tasks. Few teachers who had severe dysphonia even considered changing their professions. (16.7% vs. 0.9% for general population).  Similar results were obtained by Roy et al. (2004a).
Ohlsson, Andressoon, Sodersten, Simberg, and Barregard (2012) assessed 1250 student teachers in Sweden. The study revealed that the existence of voice disorders was very high (17%), suggesting that early intervention is a must. Risk factors included throat infections, female sex, airborne allergies, previous vocal fold problems, and smoking, hearing problems and vocally exhausting hobbies. The number of voice symptoms and potential risk factors were strongly connected. Risk factors were not related to work environment these students were not practicing teaching. Mahajan and Gore (2014) studied the prevalence of vocal symptoms and their relation to various associated factors in 100 teacher trainees. 23% of the teacher trainees reported of having vocal symptoms. Upper respiratory tract infections and certain vocal behaviors like talking loudly, straining voice while talking and internal noise were found to be significantly related.
	Da Rocha and de Mattos Souza (2013), in a Brazilian study of 575 teachers from public schools of both urban and rural areas found that there was some close connection between voice problems and various mental disorders such as mood swings, anxiety, or somatoform disorders. Symptoms like lack of voice rest, large class size, and taking holiday due to vocal issues were associated with higher scores on the Voice Handicap Index (VHI) emotional domain. Similarly, lack of voice rest, being female, increased vocal load was associated with higher scores on the functional subscale.
           Leao, Oates, Purdy, Scott, and Morton (2015) found out the existence and nature of dysphonic symptoms of teachers using self-reported questionnaire in New Zealand. The sample comprised of 1879 primary and secondary teachers. Among them 72.5% were females. On analysis of the results, 33.2% had reported vocal problems during their ongoing teaching career, 24.7% over the teaching year, and 13.2% also reported of issues on the day of the survey. The most common sufferers were the primary school female teachers aged 51–60 years. Vocal effort, change in voice quality, breaks in voice production, voice projection difficulty, and irritation in throat were the most common symptoms among them.
	In an epidemiological cross-sectional survey done by Devadas, Bellur, and Maruthy (2016) among those teaching in primary schools in India, 188 teachers out of 1082 (17.4%) reported voice problems. The most frequent symptom reported was vocal fatigue after prolonged voice usage followed by symptoms like strain in voice, dryness of throat, tension in the neck muscles and voice projection difficulties. Years of teaching, increased noise level in class rooms, poor tone focus, improper breath management, and psychological stress were also found to be contributing factors. With respect to health conditions, upper respiratory tract infections, hormonal imbalances and acid reflux were significant risk factors.
	Alva et al. (2017) studied factors that were likely to cause voice disorders and how it affected the quality of life on school teachers in South India. 105 teachers participated in the study and result indicated that 81% reported of voice problems at some point of their teaching career. 26% of them fell into dysphonic group and deviated nasal septum and gastro esophageal reflux disorder were significantly associated with presence of vocal symptoms. A large number of teachers had modified their teaching patterns and were looking at possibilities of early retirement if problem persisted. The teachers with dysphonia also had poorer quality of life as compared to their non-effected counterparts.
	Devadas, Bellur, and Maruthy (2017) studied the existence of voice issues among teachers of primary school in India. In this study 1082 teachers participated. Out of these 17.4% (188) teachers reported voice problems. In this study also, tired voice after prolonged voice usage followed by dry throat, strain in voice, tension in neck muscles and difficulties in adequate voice projection were the most frequently reported symptoms.

	3.2.1Contributing factors to dysphonia in teachers
		Dysphonia in teachers can be considered a multifactorial phenomenon wherein work, environmental and health related factors can be major contributing factors. Vocal loading, physical and psycho-emotional aspects of the teachers, environmental factors like room acoustics, humidity along with prior training on how to use voice effectively play an important role(Kooijman, DeJong, Thomas,Huinck, Donders, & Graamanrs, 2006).



Demographic related factors
Age:Older age group has been found to be more susceptible for developing dysphonia as per a number of studies. Roy et al. (2004b) reported in his study the age range of 40-59years as reporting of more voice problems whereas in few studies voice problems were more prevalent in teachers older than 50 years (Smith et al., 1998a; Russell et al., 1998). Behlau et al. (2012) in their study concluded that teachers in age range of 30-39 years started showing symptoms of voice disorders which kept increasing with age. However, there have been contradictory studies too which refute the association of age with presence of dysphonia (Sapir et al., 1993; Thibeault, Merrill, Roy, Gray, & Smith, 2004; de Jong, Koojiman, Thomas, Huinck, Graamans, & Schutte, 2006). 
Gender:High prevalence of voice problems has been reported in females as compared to their male counterparts. Study done by Sebastian et al. (2012) on teachers reported 71% females to be having voice problems as compared to 28%males. Similarly, Alvear et al.(2011) also reported 67.5% females as compared to 48.5% male teachers reporting of vocal issues. Justification for this gender prevalence has been given by researchers who state that there are structural differences in the laryngeal anatomy of both the genders.Voice disorders and especially vocal nodules are predominantly present in women. Butler, Hammond, and Gray (2001) found the hyaluronic acid (HA) concentration to be less in the first 15% of vocal fold depth and more towards vocalis muscle in females as compared to their male counterparts. This decreased level HA in the superficial layer leads to less protection from phono traumatic lesions.  Secondly, the high pitch characteristic in female voice means that the vocal cords vibrate more frequently than males hence increasing the vocal load time. In other words, strain to mucosa of vocal fold is more during motion leading to greater impact forces over a smaller area of tissue. Another contributing factor is the fact that the female vocal cords are thinner (Preciado, Perez, Calzada, & Perciado, 2005). The tissue reactions are initially reversible but afterwards they become definitive.
Work related factors
Vocal loading:Use of voice for a long time under unfavorable environmental factors at work place becomes the contributing risk factors for dysphonia in teachers. (Sala et al., 2001; Vilkman, 2000, 2004). Individual factors related to health and psychological stress also affect the individual negatively. As oralism is the main method of teaching in schools, the continuous use of voice leads to vocal leading in teachers.
[image: ]Figure 4: Factors related to voice loading (adapted from Vilkman, 2004).
          Vocal loading is a condition that arises due to use of voice for a long duration along with additional loading factors like background noise (internal and external), acoustics of the classroom, air quality which affects the vibratory characteristics of the vocal folds and can cause damage to external structure of the larynx. Vocal loading is a significant risk factor for causing voice problems which is demonstrated by the fact that teachers have more vocal symptoms than other professional (Sala et al., 2001; Thibeault, Merrill, Roy, Gray, & Smith, 2004). It was observed that vocal loading increased the F0 (fundamental frequency) in teachers toward the end of the working day and it was more during acts of speaking as compared to break times by Rantala et al. (2002). Sapir et al. (1993) reported that teachers experienced more vocal symptoms after they started teaching. Sala et al. (2001) also found presence of voice related symptoms to be more in the afternoon on working days and end of the week when teachers had been exposed to full week of teaching work. These studies showed a strong connection between teaching and occurrence of vocal symptoms.  
Amount of voice use
          The amount of voice use among teachers was around 20% in a working day (Södersten et al., 2002). High values of the index of vocal loading were associated with vocal problems (Rantala et al., 2002). This index indicated that a huge amount of vocal fold oscillations was associated with voice problems in professionals (Vilkman, 2004). While in function, on every vibration of the vocal folds, the mucosae collide with each other. These collisions can lead to tissue changes like vocal nodules. Study done by Sala et al. (2001) comparing the vocal usage of day care teachers and nurses found that the teachers of day care centers had four times more moderate to severe voice problems compared to nurses and indulged in speaking activity of around 63% of their whole work time in a day.
Vocal Habits
The biomechanical properties of each individual’s vocal folds are different depending on the genetic variations (Ward, Thibeault, & Gray, 2002). There are individual variations in voice endurance. Large amounts of vocal loading can be tolerated by some individuals, while others develop vocal symptoms with moderate loading (Vilkman, 1996). Williams (2003) concluded that if poor vocal habits and poor vocal hygiene was used, the occurrence of vocal symptoms became more. Insufficient rest and incorrect breathing pattern were also associated to vocal issues (Yiu, 2002). Some people habitually tend to speak loudly, talk excessively and their rate of speech is also high (Sapir et al., 1993), whereas some might indulge in percussive speaking, that frequently speaking very loudly or putting more stress on the first syllable of each word. This can actually lead to muscle fatigue of vocal muscles and is an improper speaking technique. Jones, Sigmon, Hock, Nelson, Sullivan, and Ogren (2002) conducted a study in which people who spoke more and louder than others developed disturbing vocal problems. Devadas, Bellur, and Maruthy (2017) also reported of similar findings in their study wherein teachers with voice problems were more likely to yell and shout, had inappropriate breathing pattern and clenched their jaws while speaking leading to vocal fatigue. These findings were in accordance to earlier studies done by Sapir, Keidar, and Mathers-Schmidt (1993) and Lima-Silva et al. (2012). 
Environmental factors associated with vocal loading
        There are a lot of factors in the environment like acoustic conditions, background noise, and air quality, which contribute to voice disorders. Studies done by Pekkarinen and Viljancn, (1991) and Knecht, Nelson, Whitelaw, and Feth (2002) demonstrate that classrooms mostly provided poor acoustic conditions. Background noise made the speaker talk loudly to be heard and hence increased their fundamental frequency. Various studies have reported that for good communication the noise levels in the classrooms to be below 35-40 dB (A) (Berg, 1993). However, this seems to be a very hypothetical assumption as hardly any primary and secondary school meet this requirement and mostly these levels are at least 10-15 dB higher than these recommended standards (Webster, 1979; McCroskey & Devens, 1975; Crandell & Smaldino, 2000). Sources of background noise can be internal like noise made by students and from ventilation and air conditioning or even external like traffic noise if the school is situated at a busy junction (Crandell & Smaldino, 2000; Knecht et al., 2002). These elevated background noises can be so loud that they can act as maskers hence, leading to difficulty in the student’s ability to perceive speech and decreased concentration (Crandell & Smaldino, 2000; Knecht et al., 2002).
	Inadequate discipline of students is another factor affecting the voice of teachers (Yiu, 2002). Studies by Sala et al. (2001) and Södersten et al. (2002) also concluded the same results when comparing the noise levels of day care centers and preschools as compared to nurses working in hospitals. Similar studies showed association between noise and acoustics and self-reports voice complaints in teachers (Preciado-Lopez, Perez- Fernandez, Calzada-Uriondo, & Precaido-Ruiz, 2008; Kooijman et al., 2006; de Medeiros, Baretto, & Assuncao, 2008; Cantor & Burdorf, 2014).
Air quality is affected by humidity, cleanness, and temperature. Vocal folds require sufficient moisture, both internally and externally in order to avoid injury. The presence of dry air, mouth breathing, certain medication that can cause dryness and cigarette smoke tend to dry the vocal folds externally. Internal damage is done when a person has lot of caffeinated drinks or alcohol or they do not have sufficient water throughout the day to keep their vocal apparatus hydrated. Low air humidity also adversely affects voice production (Hemler, Wieneke, & Dejonckere, 1997; Vilkman, Lauri, Alku, Sala, & Sihvo, 1997; Verdolini, Titze, & Fennell, 1994; Vintturi, Alku, Sala, Sihvo, & Vilkman, 2003).  The relative humidity levels acceptable are not known clearly (Vilkman, 2004). The dry air is known to increase effort on vocal apparatus and vocal performance in laboratory conditions during vocal loading tests (Vintturi, 2001). Jones et al. (2002) studied the effect of dry air on the voice of tele- marketers and found them to be showing more vocal symptoms. Smoking is one of the most common causative factors that might affect voice. Primary and secondary smoking can cause irritation and swelling in the vocal folds and hence changed the voice quality. Smoke, chemicals, welding fumes and low concentration of formaldehyde found in new furniture affects the mucous membrane of the respiratory tract and may lead to air contamination (Ohlsson & Lofqvist, 1987). 
Health related factor

Apart from environment related determinants for dysphonia, a number of cross-sectional studies have associated various health conditions with co-occurring voice disorders (Kooijman et al., 2006; De Medeiros, Barreto, & Assuncao, 2008; Lowell, Barkmeier-Kraemer, Hoit, & Story, 2008). Temporary voice problems are also caused by upper respiratory tract infections like common cold. Association between respiratory conditions like asthma and allergies with dysphonia is commonly seen in teachers (Gotaas& Starr, 1993; Sala et al., 2001; Sebastian, Suresh, Simon, & Ballraj, 2012; Devadas, Bellur, & Maruthy, 2017). Asthma can affect all age groups and inhalation of cortisone for asthma can also cause voice problems (Ihre, Zetterstrom, & Hammerberg, 2004). Roy et al. (2004a) in his study reported symptoms of cold annually more in teachers as compared to non-teachers. Study by Sala et al. (2001) found the incidence of prolonged rhinitis symptoms and sinusitis more in daycare teachers than a control group of hospital nurses. Laryngitis (mostly reflux laryngitis) was significantly more often seen in teachers as compared to non-teachers (Roy et al., 2004a; Sala et al., 2001). Bending and lifting by teachers who work with young children might also be the provoking factor for reflux along with vocal loading (Sala et al., 2001).
Gastrointestinal diseases like GERD have also been associated with dysphonia as it can affect the vocal fold mucosa (Hopkins, Yousaf, & Pedersen, 2006; Sebastian, Suresh, Simon, & Ballraj, 2012). It is a fact that hearing problems require people to speak loudly, they can be associated with voice disorders (Hunter, Monson, & Montequin, 2010). Literature has proved that hoarseness, voice weakness and vocal fatigue are few of the symptoms reported by patients having hyperthyroidism (Debruyne, Ostyn, Delaere, & Wellens, 1997; Mclvor, Flint, Gillibrand, & Morton, 2000). In case these patients are professional voice users like teachers, their susceptibility to dysphonia becomes more.
Psychosocial and emotional factors
There has been no paucity of literature showing psychological stress to be consistently associated with dysphonia in teaching population (Russell, Oates, & Greenwood, 1998; Behlau, Zambon, & Guerrieri, 2012; de Medeiros, Barreto, & Assuncao, 2008; Gotaas & Staar, 1993; Chen, Chiang, Chung, Hsiao L.C., & Hsiao T.Y., 2010; Kooijman et al., 2006). The occurrence of dysphonia in a demanding profession with voice as an important tool can lead to stress and anxiety (Wellens & Van Postal, 2001). Vilkman (2004) stated that subjective perception of vocal load in teachers was increased due to existing psychological stress. Sapir et al. (1993), Gassull, Casanova, Botey, and Amador (2010) and Devadas et al. (2017) reported psychological stress to be common in teachers with dysphonia. The relationship of stress and voice problem is a vicious circle. Each one gives rise to the other. Therefore, the stress in teachers may lead to voice problems and vice versa. 
Tensions in head and neck muscles can be caused by a combination of psycho-emotional stress and excessive voice use (Seifert & Kollbrunner, 2006; Kooijman et al., 2005). Stress, work pressure, disrespectful or aggressive behavior of students and indiscipline leading to noise in classrooms caused by disobedient pupils are some reasons for voice problems (Simberg et al., 2004). Undergraduate student population was found to have a more negative attitude towards teachers with moderate voice disorders than towards teachers without any dysphonia. (Lallh & Rochet, 2000). Jones et al. (2002) studied telemarketers and concluded that the ones who frequently received stressful or demanding calls were more likely to experience vocal issues. 
Thus, from the above literature it is quite clears that teachers as professionals are a high-risk population in whom chances of prevalence of an existing diagnosed/undiagnosed voice disorder is the highest which needs to be addressed. However, teachers themselves do not always pay attention to obvious perceptual auditory symptoms or any uncomfortable feeling in the throat resulting in late detection and intervention. 

3.3 Multidimensional assessment of dysphonia
Assessment of an individual having dysphonia needs to be multidimensional. Bless andBaken (1992) stated assessment of voice as a process involving description of the mechanism of voice production that allows one to draw inferences about the underlying function of the larynx. Travis (1971), Aronson (1985), Fawcus (1991), and Greene (1991) include the following:
1. To determine the cause and effect of the voice disorder.
1. To evaluate the degree of dysfunction of the system.
1. To establish a therapeutic programme and determine progress.
	Different methods for assessing voice problems are subjective evaluation using structured questionnaires, perceptual evaluation of voice (to be carried out by the individual client and/or by a clinician), physical examination by the clinician, and objective instrumental analysis. Assessment can be done in the following steps:
	i) Visual laryngeal examination of laryngeal structures:This procedure can be direct or indirect visualization, either through oral or nasal endoscopy aimed at observing the vocal cords and detecting anomalies in muscle activity if any.
	ii) Auditory-perceptual analysis of voice parameters:  This procedure is used to assess the degree and the type of the deviation, which is usually done by the clinician based on certain protocols or use of standardized scales along with self-assessment of own’s voice by the individual. 
	iii) Acoustic/aerodynamic measures:Acoustic measures of voice production provide objective and non-invasive measures of the vocal function. They are used to quantify different aspects related to the perturbation measures (jitter and shimmer), noise parameters (HNR and SNR), and fundamental frequency, amplitude and intensity measures. The aerodynamic parameters often studied include vital capacity, maximum phonation duration, s/z ratio, phonation quotient, mean flow rate etc.
	iv) Self-assessment tools:To identify the client’s observation of how the voice disorder is impacting his/her life the self- assessment tools need to be used. It is important for a thorough diagnosis that the behavioral aspects of vocal usage are also identified and measured.
	The multidimensional evaluation of voice can be classified into two major categories based on the following perspectives:
1. Clinician based perspective
1. Patient focused perspective
3.3.1 Clinician Based Perspective
         This perspective as the name suggests is generally clinician based and usually includes examination of the larynx, auditory-perceptual analysis, and acoustic-aerodynamic measurements.
Laryngeal examination
The first step of any medical examination for voice problems is laryngeal examination. Laryngoscopy is a basic requirement for voice diagnosis. This procedure can be direct or indirect. During an indirect laryngoscopy the doctor holds a small mirror at the back of the throat while shining a light into the area. For external examination of the extrinsic laryngeal muscles, the clinicians use palpation of the neck, mandible and observing facial expressions during speech. It also adds important information to the allover assessment.  Fiber optic laryngoscopy (nasolaryngoscopy) uses a small flexible telescope that is passed through the nose into the throat to view the larynx. Direct laryngoscopy uses a tube called a laryngoscope which can be flexible or rigid and is placed in the back of the throat. 
Videolaryngostroboscopy (VLS) is used to analyze the vibration in vocal folds and has been found to increase the accuracy of diagnosis in 68.3% of cases of hoarseness. However, VLS should not be the only tool for diagnosis. Recent advances in technology, such as high-speed cameras capture multiple frames of minute events of vocal fold movements. They are highly sensitive and provide extensive information about phonatory function. However, since they are not very cost friendly and may have many drawbacks like excessive data and time-consuming analysis, they tend not to be very viable for quick and easy diagnosis.
Auditory-perceptual analysis
As voice is a perceptual phenomenon, auditory-perceptual evaluation is regarded as a      highly viable tool for evaluating patients who present with voice disorders. De Bodt, Van de Heyning, Wuyts, and Lambrechts (1996) stated that assessment of dysphonic voices on the basis of how they sound is a very popular practice. People look for professional guidance for voice disorder based on how their voice sounds. The intervention is termed successful when there is a visible improvement in voice quality. A perceptual evaluation is advisable because it is quick to administer, readily available, non-invasive and does not require any extensive equipment (Orlikoff, Dejonckere, Dembowski, & Fitch, 1999). To rate the voice quality of a person, the clinician judges the voice on various dimensions based on the quality of voice measures such as breathiness, roughness, hoarseness and then marks how much voice deviates from the predetermined scale according to the clinician’s perception of normal (Carding et al., 2000). Auditory-perceptual assessment helps the clinician in determining the severity of the dysphonia along with monitoring changes after treatment (Hirano, 1981; Carding et al., 2000). It helps the clinician to formulate a diagnosis that helps not only in conveying the severity of the dysphonia, but also to plan and monitor a course of treatment. 
         Various perceptual scales are available that can be used by clinicians. However, for a more consistent method of auditory-perceptual assessment, a tool should be standardized and should allow the clinicians to assess the speaker’s voice quality more uniformly and consistently. So far, there has been no ‘gold standard’ scale developed for perceptual assessment of voice quality. Isshiki, Okamura, Tanabe, and Morimoto (1969) of Japanese Society of Logopedics and Phoniatrics developed the GRBAS Scale which was proposed by Hirano (1981) as a tool for the minimum analysis of voice quality that could be used by all the clinicians of the voice team. The quality of voice is assessed across five parameters. The overall score for voice abnormality is reflected by parameter (G)-Grade. Roughness (R) signifies an impression of the abnormality in vibration of the vocal cords psycho-acoustically. Breathiness (B) signifies an impression of the amount of air leakage through the glottis. Weakness of voice is signified by Asthenia (A), and Strain (S) signifies an impression of hyper function while the person is phonating. All the parameters are rated on a 4-point rating scale between 0 and 3, where 0 represents normality and 3 represents extreme pathology. Of all the rating scales, GRBAS has been found to be a consistent and quick tool for the perceptual assessment of dysphonia and hence has been used extensively in a number of researches.
             The Vocal Profile Analysis Scheme (VPAS) is a description of the quality of voice that specifies laryngeal and supra-laryngeal parameters differently and it was developed by Laver, Wirz, Mackenzie, and Hiller (1981). Instead of an internal perception of normality, all features of voice are compared to an explicitly defined neutral baseline. The procedure form is separated into three sub headings to assess vocal quality, prosody and temporal organization, all of which are scored on the basis of a six-point rating scale. The Buffalo Voice Profile (BVP) developed by Wilson (1987) provides standards and outlines that could be used to rate various vocal parameters in children. It contains seven equal-appearing intervals with ‘1’ indicating a slight deviation and ‘7’ indicating a severe deviation to assess 12 major aspects of vocal usage and voice quality: laryngeal tone, loudness, pitch, pitch breaks, tension in the larynx, vocal abuse, vocal inflections, diplophonia, resonance, nasal emission, rate, and overall voice efficiency.
Kempster, Gerratt, Verdolini Abbott, Barkmeier-Kramer, and Hillman (2009) developed another scale, the Consensus Auditory-Perceptual Evaluation of Voice (CAPE-V) to provide a protocol for clinicians to follow for assessment of the voice quality in adults with dysphonia. CAPE-V adopts a visual analog scale to evaluate the attributes of voice that are easily understood and are widely used for the same. The attributes are overall severity, breathiness, roughness, pitch, strain and loudness. CAPE-V scale is distributed asymmetrically to represent mild, moderate, and severe dysphonia.
               It is of great significance that professionals who deal with voice disorders in patients are well trained in rating voice quality auditorily. It is difficult to get a highly clinically relevant and simple rating scale with high reliability and accuracy as there may be potential problems of intra and inter judge reliability. The stimuli, presentation context and personal experience may prove to be interfering factors for unbiased judgment in clinicians. Considering the fact that these perceptual evaluations play an important role in diagnosing and managing dysphonia, these aspects should be minimized by adequate training of listeners and use of standardized protocols. It will enable the clinician to formulate a clinical diagnosis that is highly descriptive and yet clearly understandable.
Acoustic/aerodynamic measurements
A non-invasive, semi objective (as lot of human interaction is involved) method to measure the different parameters of vocal quality is the use of acoustic/aerodynamic methods. It is referred to as semi objective because the process by which software is developed, the selection of algorithm, procedure of recording along with storing and analysis of signal is done by humans. Acoustic and aerodynamic measures have been instrumental in understanding the processes involved in voice production, normative data has been generated, help in monitoring the treatment outcome and also help in early detection of possible vocal issues.
             With the development of inexpensive computer-based programs, the acoustic/ aerodynamic analysis gained a lot of popularity in the 1990’s. These allowed the average clinician who was working in clinical settings to easily obtain data which was earlier limited to academic institutions and hospital voice laboratories only.
             What should not be ignored is the fact that acoustic/aerodynamic analysis is only one part of the whole evaluation process the efficiency of which entirely depends on the ability of the clinician to integrate all information related to acoustic, perceptual and laryngeal findings. Hence, it is not recommended to use these measures in isolation is not recommended and considered controversial. 
              The acoustic analysis represents only the objective aspect of a voice evaluation report. The information it provides about the sound composition and production collected through acoustic analysis can be compared to the perceptual data and then arrived at a diagnosis. Harmonic and noise are two components that differentiate voice. Clinically, parameters of noise hold importance as the amount of excessive noise present in voice makes it more distant from normalcy. Measures of fundamental frequency have been found to be robust however, it is not true for perturbation measures like jitter and shimmer. Moreover, quantification of signals in cases of patients with dysphonia is of no use as the assumption that signals are always periodic does not hold true in all situations.  
            Titze (1994) has very well documented the basic protocols which need to be followed while doing an acoustic analysis which should include assessment of the phonatory capabilities of the larynx–pitch and loudness control, registers and phonation mode. According to him, the traditional goals of constructing test utterances should focus on (a) impact of voice on intelligibility of speech and effectiveness of communication (b) information about laryngeal health or condition of body as a whole (c) quantification of intervention if any. In his article, he also provided a list of test utterances which can be used to elicit samples and have been used in various literature studies. These are:
i. Sustained expiration (indicator of no major tract constriction, also helps to access the airflow management).
ii. Prolong /s/ and /z/ to compare airflow management.
iii. Sustained vowels at comfortable and prescribed pitch and loudness.
iv. Prolonged vowels to access the phonatory endurance at comfortable and prescribed pitch and loudness.
v. Singing from high to low scale and vice versa of vowels for eliciting phonation range and stability.
vi. Repetition of syllables like /ka/.
vii. Counting which can be used to assess normal speaking pitch and intensity or use of neutral utterances, which do not have emotional overlay.
viii. Chant talk to determine optimum pitch.
ix. Conversations at different levels-soft, normal or loud using the prescribed sentences of prescribed sentences - oral reading of a passage.
x. Conversational speech. 
            For the purpose of comparing the voice characteristics of teachers with and without dysphonia, it is important to use certain parameters based on which comparison can be made and the most important ones are acoustic and aerodynamic parameters. Currently, acoustic parameters most referenced in literature and which are commonly used for acoustic analysis of voice include the fundamental frequency, perturbation measures (jitter, shimmer) and HNR (harmonic to noise ratio). The F0, perturbation and noise measures can be obtained using a simple sustained phonation task using instruments like oscilloscope, sound spectrograph, Visi speech, Kay Visipitch, Glottal frequency Analyzer, Sound Level Recorder, Dr Speech, PRAAT, Multidimensional voice programme analysis (MDVP) etc.
         The aerodynamic parameters provide information related to the neuromuscular control of respiratory mechanism, efficacy of the glottis valving during phonation and its respiratory reserves.  The parameters often studied include peak airflow, airflow volume, mean air pressure, mean airflow rate, maximum duration of sustained blowing, maximum phonation duration, s/z ratio, vital capacity, phonation quotient etc. Out of these, mean flow rate and vital capacity measurements require the use of instruments whereas phonation duration and s/z ratio can be manually calculated too. 
	Few acoustic and aerodynamic parameters generally found to be sensitive in depicting changes in dysphonic voices are described as below-
Fundamental frequency (F0)
	According to Baken (1987), fundamental frequency refers to the lowest frequency which appears in the spectrum of complex tone. The vocal fundamental frequency provides an insight into laryngeal status, and is of considerable value in distinguishing normal from dysphonic voices (Cooper, 1973; Hirano, 1981)
Fundamental frequency in phonation (PF0)
	It involves measurement of fundamental frequency during the phonation of sustained vowels /a/, /i/ and /u/. Hirano (1981) states that it is a useful indicator of pathological status. Gelfer, Andrews, and Schmidt (1991) also stated the same regarding it to indicate vocal fatigue too. Stemple (1995) suggests that individuals may have difficulty matching their pretest fundamental frequency and may use a higher fundamental frequency after fatigue.
Speaking F0 (SF0)
	Hirano (1981) refers to speaking fundamental frequency as the average F0 during speech or most frequently used in speech. Speech is not monotonous as a normal person uses a lot of inflections while speaking. Though sustained vowels are used for acoustic analysis, few researchers suggested that a sustained vowel was representation of laryngeal status only in severe pathology cases (Askenfelt & Hammerberg, 1986).
Maximum Phonation Frequency Range (MPFR)
[bookmark: _Hlk531392638][bookmark: _Hlk531392882]	Hollien, Dew, and Philips (1971) described maximum phonation frequency range as that range of vocal frequencies which include both the normal and falsetto registers extending from the lowest note sustainable in the modal register to the highest in the falsetto. He suggested that the normative range lies between 2 ½ to 3 octaves. Michael and Wendahl (1971) suggested that the extent to which the vocal mechanism cannot produce a range of frequencies may be the first indicator of vocal pathology. It is most sensitive to cases having vocal fatigue.
Perturbation Measures
            Perturbation refers to cycle to cycle variations in a signal and two common expressions of this term are Jitter (frequency perturbations) and shimmer (amplitude perturbations). There is a range of mathematical calculation for these terms which may vary based on three general parameters (Baken, 1987; Baken & Orlikoff, 2000).
	a) 	Length of the analysis window-short versus long term
	b) 	Absolute or relative measurement units-ratio or percentages
	c) 	Statistical expression-central tendency or variability
[bookmark: _Hlk531393185]	Depending on the instrument that is being used, it is important to consider the different algorithms that the specific software uses in analysis. Perturbation in voice is considered normal up to certain extent. Perturbation may arise from acoustic interaction between glottis and vocal tract. Von Leden, Moori, and Timcke (1960) reported that the most frequent observations in a pathological condition, was the strong tendency for frequent and rapid change in the regularity of vibratory patterns. These variations are reflected acoustically by disturbance of fundamental frequency and amplitude patterns. Hence, pitch and amplitude perturbations are greater in pathological states.
Jitter
[bookmark: _Hlk531393570][bookmark: _Hlk531393997]         The jitter of a vocal sign refers to the cycle to cycle variations in frequency period which occurs when an individual is sustaining phonation. Hollien, Micheal, and Doherty (1973) supported perturbation measures on sustained vowels. However, there is limited normative information on jitter for speech. Normative values for jitter on sustained phonation have been proposed by a host of authors (Baken, 1987). Jitter values greater than 3% are considered abnormal. Ternstrom, Sundberg, and Collden (1988) reported that vowel /a/ had higher jitter values than vowel /i/ and /u/. This was contradicted by Sorenson and Horii (1984) who found jitter to be low for 0.77% for /a/, 0.96% for /i/ and 0.86% for /u/. Jitter has also been found to collaborate with different voice qualities (Baken, 1987). Deal and Emanuel (1978) showed a correlation up to 0.69 between jitter and roughness for 5 vowels. Yumoto, Sasaki, and Okamura (1984) showed moderate to high correlation between vocal jitter and hoarseness. Jitter also has potential utility for detecting vocal fatigue. 
Shimmer
[bookmark: _Hlk531395064][bookmark: _Hlk531395314]            Shimmer refers to cycle to cycle variations in amplitude. Shimmer may indicate vocal instability and thus is of potential utility in the clinical setting. Sorenson and Horii (1985) studied shimmer values for sustained phonation of vowels and found it to be highest for /a/ at 0.33dB, intermediate for /i / at 0.23dB and lowest for /u/ at 0.19dB. Kitijama and Gould (1979) found shimmer to be useful in differentiating subjects with vocal cord polyps and normal. Takahashi and Koike (1975) found a moderate correlation with breathiness (r=0.56). Deal and Emanuel (1978) stated that shimmer was more strongly related to roughness than jitter.


Harmonic to Noise Ratio (HNR) 
              The harmonic to noise ratio quantifies the ratio between periodic and aperiodic component of voice.  The overall periodicity of voice signal is indicated by it and is expressed in dB (Murphy & Akande, 2005). The first component (harmonics) arises from the vibration of the vocal cords and the second follows from the glottal noise. HNR will be more if the greater amount of air is expelled from lungs as energy for vibrating the vocal cords. A voice sound is thus characterized by a high HNR; a sonorant and harmonic voice is often characterized by a high HNR value whereas an asthenic voice and dysphonia are often represented by low HNR values. Boersma (1993) stated a value of less than 7 dB in HNR to be an indication of some pathology.
Noise to Harmonic Ratio (NHR)
           It is defined as the ratio of energy of aperiodic component in the speech signal to the total energy in the speech signal. In other terms, it’s a measure of relative contribution of periodic and aperiodic components in the voice signal. Normal periodic voice signals have a smaller NHR whereas breathiness and hoarseness in dysphonic voices will lead to an increase in NHR (Baken & Orlikoff, 2000).  
Maximum Phonation Duration (MPD)
An aerodynamic measure, usually used in dysphonic cases is maximum phonation duration which is the amount of time an individual can sustain phonation on maximum inhalation. Travis (1971) suggested that MPD was a good criterion for determining the general quality of voice. Boone (1971) stated that MPD also demonstrated the general status of the patient’s respiratory coordination and overall vocal apparatus. MPD depends on the age, sex, health and physical training of the individual (Travis, 1971; Boone, 1971; Kent R. D., Kent J. F., & Rosenbec, 1987). As a rule of the thumb, an adult male should produce a vowel for about 20 seconds, female for 15 seconds and children for 10 seconds. Jayaram (1975) reported significantly lower maximum phonation duration in a dysphonic group than in a matched normal group.  Further, while a significant difference in maximum duration of phonation was observed between males and females in the normal group, no such difference was evident in the dysphonic group.  
Ptacek and Sanders (1963) appear to be the first to relate the maximum duration of phonation to the perception of “breathiness”. Although none of the voices of their subjects were considered to be non-normal, they were able to divide their subjects into two groups: long phonators and short phonators.  When these two groups were judged as to the degree of breathiness from least to most on seven-point scale, they found that the long phonators tended to be judged as less breathy, than the short phonators.  In addition, perceived breathiness decreased as a function of increased intensity, and high frequency phonations tended to be rated as more breathy than corresponding low frequency phonations. Maximum phonation time is valuable for monitoring the effects of surgical treatment in selected disorders of the larynx, especially in recurrent laryngeal nerve paralysis, and to a certain extent in cases of sulcus vocalis, nodules, polyps, and polypoid vocal folds. Thus, the measurement of maximum phonation duration, which can be done without equipment, is very useful in diagnosis and treatment of voice disorders.  
s/z Ratio
Second aerodynamic measure is the s/z ratio, which is a ratio of the duration of a voiceless /s/ to a voiced /z/. Boone (1981) investigated the efficacy of the s/z ratio in dysphonic subjects with laryngeal nodules, functional dysphonia and normal and found it to significantly differ in cases of mass lesions. Boone (1971) suggested this ratio to be generally 1.
Thus, the above studies revealed the different vocal parameters that were affected in the voice of individuals with dysphonia, acoustically and aerodynamically, because of the increasing load on their voice required due to their profession which need to be considered for extensive voice evaluation.
3.3.2 Patient Centered Perspective
        In the field of Audiology there have been a number of self-perceived disability/handicap measures which have been developed for the evaluation of a number of audiological conditions studying the communicative and psychosocial impact of hearing loss,dizziness and tinnitus. However, for assessing the impact of voice disorders on individuals there have been few standardized methods and tools. The reason behind it can be attributed to the fact that as voice disorders are not life threatening, they have not been given much importance in the past. In fact, till longwe have not been identifying various voice disorders in the category of occupational conditions where compensation can be claimed.
Assessment of Voice-related Quality of Life measures
	The quality of life instruments dealing with dysphonia were introduced in the late 1990s and are used for clinical diagnosis quantifying the effect that a voice condition has on the individual and how they get affected psychologically as a consequence of dysphonia. These measures are also sensitive to changes in therapy, help in evaluating the client’s response to various different treatment modalities and can be used for large scale screening purposes.These self-assessment instruments/ scales/ tests do not require use of fancy expensive instrumentation and time needed to complete the self-evaluation is very less. This excellent cost–benefit ratio of using questionnaires with the aim of qualifying and quantifying the impact of dysphonia in a person’s life is something which cannot be questioned. In addition, they provide insights in what individual think about their problem by simply answering a series of questions. As a lot of research has been initiated by European scholars, these self- answering instruments were first developed in English and later translated and validated in other languages for use in regional languages of other countries. Mostly there are some common aspects shared by all instruments which include physical, functional and social or emotional aspects. The physical aspects deal with organic manifestation; functional aspects highlight activity and participation whereas the social emotional aspects shed light on emotional areas. Such instruments have been reported to be used worldwide as psychological impact of dysphonia has been reported to be commonly seen in all patients having voice problems. Good psychometric properties of such scales take care of the fact that all aspects of the problem are studied. Though these scales might have some methodological issues but still they have been accepted internationally. Research does show that many times the patients is unaware of negative implications of voice problem until they answered the instrument. Hence, the use of such self-rating protocols should be made mandatory because there is discrepancy between the clinician’s analysis of the problem and patient’s self-perspective regarding the same.
	One of the main reasons why these self-assessment instruments have been gaining popularity is the global recognition of the concept of health and disease by the World Health Organization (WHO) wherein person is treated as a whole physically and mentally and which was further modified to include the concept of Functioning, Disability and Health (ICF) (WHO, 2001)
Voice disorders and ICF
	Comprehensive documentation of the impact of dysphonia on the individual is one of the main criteria of an effective clinical voice assessment protocol. The main focus of traditional test approaches has been only to focus on laryngeal abnormalities with very little emphasis on functional impact of dysphonia on the individual. The ICF model however overcomes this lacuna by providing an excellent framework for the existing dysphonia assessment from it being an impairment approach to a more holistic one considering all the four ICF components i.e. body structures, body functions, activities and participation and last but not the least the contextual factors(personal and environmental) . For e.g. vocal folds with bilateral nodules would be termed as impairment in body structure. An individual with dysphonia may have issues in terms of variations of loudness or quality hence indicating body function to be affected. The emotional aspect of an individual having dysphonia can be classified under emotional and personality functions. Limitation of voice activity can be defined as the barriers for adequate voice activity whereas voice participation restriction can be defined in terms of reduction of voice activities by the individual due to dysphonia. Environmental factors that can hinder or facilitate functioning of individuals having dysphonia is also taken care of in the ICF framework. These factors need to be identified to help the individual cope up with his vocal issues and are the key to any successful rehabilitation programme. 
	Over a period of time, several health-related questionnaires were developed to assess the impact of dysphonia on individual’s quality of life. A three-item Voice Disability Index by Koschkee (1993) was introduced which measured the impact of voice disorders on dysphonic individual’s daily functions, social life, leisure activities and family responsibilities. A linear analogue scale was developed by Llewellyn-Thomas et al. (1984) to assess voice quality and daily functioning of laryngeal cancer patients by themselves. Further, Smith et al. (1997) formulated a questionnaire which highlighted specifically on effect of dysphonia on different aspect of client’s life including employment. Though the results did point to a possible relationship between dysphonia and quality of life, however the extent of participation restrictions in daily life activities were not evident. Enderby and John (1997) considering the first version of the ICIDH (World Health Organization, 1980) framework, came out with another popular tool: The Therapy Outcome Measurement scale which evaluates the client's extent of impairment, disability, handicap and the status of wellbeing or distress.
	Few of the prominent voice disordered quality of life questionnaires that are being extensively used now a days are the Voice Handicap Index (VHI), Voice-Related Quality of Life (V-RQOL), Voice Performance Questionnaire (VPQ), Voice Activity and Participation Profile (VAPP), Voice Symptoms Scale (VoiSS), and Voice Outcome Survey (VOS). The conceptual framework of each questionnaire differentiates it from the other. While few like Voice Handicap Index (VHI) focus on the perceived handicap that a dysphonic person feels, Voice-Related Quality of Life (V-RQOL) focuses on quality of life measures. The Voice Performance questionnaire (VPQ) considers loss of vocal endurance whereas client’s activity limitation and participation restriction on various aspects of job are measured by the Voice Activity and Participation profile (VAPP). The Voice symptom scale (VoiSS) sees the combined effect of disability and vocal symptoms.
Voice Handicap Index (VHI)
            A 30-item questionnaire was developed by Jacobson et al. (1997) that assesses the voice handicap. It is a psychometrically sound instrument and can be used for clinical as well as research purposes (Agency for Healthcare Research and Quality, 2002; Franic, Bramlett, & Bothe, 2005; Bogaardt, Hakkesteegt, Grolman, & Lindeboom, 2007). The three domains assessed on the VHI are functional, physical and emotional domain. It is a 5-point Likert scale from 0-never to 4-always with a total maximum score of 120 where a score of 120 indicates severe problem. A score of 10 or less indicates minimal level of handicap. 
Voice Handicap Index 10(VHI-10)
	The VHI-10 was developed by Rosen, Lee, Osborne, Zullo, and Murry (2004) wherein 10 most clinically relevant and discriminative VHI items were selected from the previous one which was found to be lengthy and time consuming. The resulting ten items were then evaluated using pre- and post-treatment item analysis by recording the responses by patients with and without voice disorders. It also measures self-perception of voice problem along three domains as done in VHI. The VHI and VHI-10 done on 819 patients with variety of voice disorders revealed no significant difference between the two. Hence, proving the strong validity of VHI-10 too.  
Voice-related Quality of Life (V-RQOL)
Hogikyan and Sethuraman (1999) developed the Voice related Quality of Life questionnaire based on clinician input and informal patient interviews. It measures the impact of a dysphonia on the patient’s life and contains 10 items covering three domains-physical, socio-emotional and global. A 5-point Likert scale is used where 1 indicates not a problem and 5 indicates serious problem. The scores are further converted into algorithmic scores. The Voice Related Quality of Life (V-RQOL) questionnaire helps to understand what perception the subject has in regard to his own voice and his reaction to voice disorders.
Voice Outcome Survey (VOS)
Glicklich et al. (1999) developed the VOS which was developed by an expert panel (physicians as well as voice therapists) in addition to patients with vocal cord paralysis. It was mainly used to measure the quality of life in patients with vocal cord paralysis. The scale is brief consisting of 5 items however reliable, valid and highly sensitive in measuring the outcomes. The raw scores transform to a scale of 0 to 100 wherein low scores indicate poor quality of life of individual with dysphonia and vice versa.
Vocal performance Questionnaire (VPQ)

           Carding, Horsley, and Docherty (1999) developed the Vocal performance Questionnaire which helps the patient to rate their severity of certain voice aspects to their normal voice usage. It contains 12 items, which can be scored from 1-5 and hence giving us a total severity score. The possible total scores range from 12 which indicate normal function to 60 which states the vocal function to be severely impaired. Deary et al. (2003) compared the VHI-10 and VPQ and found the reliability and internal consistency of VPQ to be good.

Voice Activity and Participation Profile (VAPP)
          Ma and Yiu (2001) developed the Voice Activity and Participation profile which is a 28 item self-reported questionnaire. It is based on WHO International Classification of Impairments, Disabilities and Handicap concept (WHO, 1980, 1997). It evaluates the activity limitations and participation restrictions imposed on the individual due to their voice problem. The instrument has five domains: severity of self-perceived voice problem, effect of dysphonia on job, effect of dysphonia on daily communication, its effect on social communication and lastly effect on emotions. The score obtained is out of 280 wherein Activity Limitation Scores and Participation Restriction Scores can also be obtained. The author’s initial study has showed positive correlation between dysphonic’s self-perception of voice and their perceived limitation in voice related activities and restriction in participation. However, weak correlation was found between self-perceived voice problem and degree of voice quality impairment measured acoustically and perceptually by the clinicians. This questionnaire is apt for professional voice users whose livelihood depends on their voice.
Symptom Scale (VoiSS)
             Deary, Wilson, Carding, and Mackenzie (2003) also developed the Voice Symptom scale. The main aspects that it measures include impairment, physical symptoms and emotions. Scoring is from scored from zero to four. Further according to the frequency of occurrence-: never, rarely, sometimes, often, and always.  The perception of the general level of voice alteration with regard to impairment on use of voice, emotional reactions, and physical symptoms is more as the score increases. Stanton, Sellars, Mackenzie, McConachie, and Bucknall (2009) in a study reported VoiSS scores to be low for patients with structural or functional abnormalities in the laryngeal area as compared to individuals with normal larynges. Deary, Wilson, Carding, Mackenzie, and Watson (2010) investigated item relationship within the items of VoiSS using the Mokken scale. It was found that items that were at the mild end of the continuum reflected the practical consequences faced by the dysphonic whereas the emotional and social consequences were reflected by the items marked as severe hence following a hierarchy of self-perception. 
Voice Disorder Outcome Profile (V-DOP)

Konnai et al.(2010) developed the Voice Disorder Outcome Profile (V-DOP) in English and Kannada version which aimed at developing a culturally specific Quality of life instrument for individuals with dysphonia in India. The questionnaire had 32 questions in three domains-physical, functional and emotional. A Tamil version of V-DOP was developed by Mahalingam et al. (2014)

	Hence, it depends on the clinician and requirement of the affected individual as to which questionnaire/ test /scale would be more apt to assess the effect of dysphonia on that individual. These scales and questionnaires have been used on a large population of dysphonic individuals to study various aspects of the individuals.

3.4Studies on effect of dysphonia in teachers
	A number of studies have been done in western countries where the effect of dysphonia on teachers have been self-documented by them through the use of validated questionnaires. Jong de et al. (2003) in a study on 76 teachers reporting of persisting voice problems examined the maintaining factors (physical, functional and socioeconomic) and coping strategies used by the teachers. The results of the study made the author propose the Cascade model for persisting voice problems in teachers. One of the main contributing factors for persisting voice problems was that majority of the teachers were in a deadlock situation where they were unaware of their problem and externalization of dysphonia were the main risk factors observed. This is actually the phase 1 of cascade model. Self-assessment was done using Voice Handicap Index (VHI) and a Visual analog scale (VAS). The teachers in this phase showed higher VHI and VAS scores as compared to the ones not in this phase. Maintaining factors and inadequate coping mechanism were the indicators for chronicity.
Similarly, Grillo and Penteado (2005) on a group of 120 elementary public-school teachers assessed the impact of dysphonia on the quality of life using the Voice-related Quality of Life questionnaire (V-RQOL). Global Score of the V-RQOL obtained was 84.2 wherein 49.2% of the teachers considered their voice as good. Despite the fact that these teachers were facing difficulties while speaking especially in noisy situations and did run out of breath while speaking tasks. A significant linear correlation was achieved with a single question as to how they rated their voice and all the other questions of the V-RQOL. No significant correlation was seen with respect to age and teaching schedule with any of the questions. The study shed light on the fact that the association between voice problems and quality of life getting affected is still fairly noticed by teachers who have heavy vocal demands. These teachers need to be made aware of their vocal needs and provided with health promotion actions which consider voice and the quality of life of teachers to be interrelated.
Kooijman et al. (2007) using the VHI analyzed the course of voice complaints, handicap experienced by them due to their voice problems and absenteeism at work experienced throughout the teaching years among 1875 teachers of primary and secondary schools. Though results did indicate that teachers required serious attention with respect to their vocal problems but the study could not confirm more psychological impact of dysphonia in teachers with previous history of voice problems as their career progressed. The importance of prevention programs for teachers in training and for new teachers with regard to their voice has been emphasized as more teachers reported vocal problems in the beginning of their careers rather than in the end. 
	Bassi et al.(2011) studied the impact of dysphonia on the quality of life of 88 female teachers from municipal schools who were enrolled for voice therapy. Correlation between degree of dysphonia, teacher’s self-perception of quality of life and diagnosis of otorhinolaryngologist was evaluated. Age, ORL diagnosis, clinician perception through GRBAS scale, and vocal activities and participation profile (VAPP) protocol were the variables studied. Results revealed vocal deviation of degree 1 in 63.6% (56 teachers), degree 2 deviations in 30.6% (27 teachers) and 5.6% (5 teachers) without vocal deviation. However, no statistically significant relationship was observed among the degree of dysphonia, ORL diagnosis and the parameter values of quality of life assessed by VAPP. Though the results obtained from VAPP did indicate negative impact on quality of life of the female teachers however it could not be correlated to the other parameters. 
In a study done by Bermudez de Alvear and Martinez-Arquero (2009), a survey was conducted on 282 school teachers in order to assess the prevalence and characteristics of voice disorders; voice related quality of life using the VAPP and psychosocial dimensions of employment. Results of this survey revealed 62.7% of the teachers were currently experiencing voice problems. The predominance of female teachers and those working at the kindergarten levels were the ones having more chances of dysphonia. They were exposed to higher classroom noise levels and had to deal with smaller kid’s indiscipline issues. Their voices took long to recover from the vocal load leading to more absenteeism and hence more health issues. VAPP showed lower activity and social participation scores due to their dysphonia. More stress, poor perception of their own health along with decreased vitality and less job satisfaction were the psychosocial correlates obtained as highlighting results of the study. The teachers also reported of greater work demands and decreased compensation.
            In a study done by Martinello, Lauris, and Brasolotto (2011), 97 teachers with and without voice issues answered three psychometric protocols of voice related quality of life -the Voice Handicap Index (VHI), Voice related quality of life (V-RQOL) and the Voice Activity and Participation Profile (VAPP). These three scales were used to compare the voice related quality of life measures in two groups-one who reported of vocal alterations and the other who did not report of any such problem. 39.8% of the teachers reported vocal alteration. Statistically significant differences were observed when comparison was done between the two groups for the total score of VHI, V-RQOL and VAPP along with their dimensions. In the VHI, the physical dimension had the greatest impact whereas in the V-RQOL the most striking dimension that was affected more was the physical functioning one. Both these dimensions of both the scales indicated laryngeal discomfort in teachers of both the groups. In VAPP, in the group with no voice complaints all the domains had almost same scores and no domain prevailed over the other. For teachers with complaints, social communication was least affected as compared to other three domains, i.e. daily communication, work, and emotions. Limitation of activities scores were greater than the participation restriction scores in both the group. Better realization of the impact of dysphonia in different dimensions of voice quality of life was observed in teachers who reported of vocal issues.
Tutyaa et al. (2011) conducted a study to see the impact of dysphonia in teachers according to three commonly used protocols VHI (Voice Handicap Index), V-RQOL (Voice related Quality of Life) and VAPP (Voice Activity and Participation Profile). The study included 46 teachers who were diagnosed with behavioral dysphonia and were following up for intervention. Results showed that teachers with dysphonia had poor quality of life than the general dysphonic population (based on literature) on the V-RQOL sections of total and physical functioning, however social emotional scores were almost similar. When the scores of VHI of teachers with dysphonia were compared to the scores from other studies for non-teacher dysphonic group, the VHI did not show any significant handicap for teachers with voice problems. The physical functioning domain was the items with greatest impact on the V-RQOL and similar result was found for VHI. In domain of effects in social communication in VAPP, the teachers had lower scores and the two questions with greater occurrence were related to the effect of voice over emotion. Hence, it was concluded that the use of VAPP and V-RQOL are more apt for teachers to study effect of dysphonia as they are more sensitive in identifying voice related quality of life measures.
Ghandour, Abdelmoneam, Azab, and Ahmed (2013) assessed the impact of dysphonia on teacher’s quality of life and daily activities and activities or limitations using the Arabic version of VAPP on 60 individuals (30 dysphonic teachers and 30 non-dysphonic teachers). Female teachers reported a higher frequency of vocal symptoms as compared to males and more work-related absenteeism due to voice complaints which is a fact already documented well in literature. The frequency of voice problems was more for teachers belonging to 45-56 years age group (43%), 35-45(37%) and 25-35years (20%). Female dysphonic teachers presented with higher scores on the daily and social communication as well as emotional domains as compared to their male dysphonic counterparts. Prevalence of voice problems was significantly higher in primary school teachers as compared to secondary school teachers.
As the foregoing information conveys, much momentum in contemporary years has focused upon how dysphonia effects the teachers who use voice as an occupational tool. However, substantial work still lies ahead in completing the puzzle to evaluate the multidimensional effect that dysphonia can have on quality of life in teachers. With the paucity of literature in the Indian context, the present study aims at evaluating the Voice Activities and Participation Profile, Voice-related Quality of Life and instrumental measures in teachers with   dysphonia.



Chapter 4

MATERIAL AND METHODS


The main aim of the present thesis was to study the Voice Activities and Participation Profile in teachers with dysphonia, their Voice-related Quality of Life and Instrumental measures and secondarily to compare their results with teachers without dysphonia.
This chapter describes the nature of sample chosen, their selection criteria, the tools and equipment used, the procedure in details, the measures selected for the study and the method used for the statistical analysis of the data obtained
4.1 Participants
Sample selection: 
The study was undertaken in the metropolitan city of New Delhi and it’s National Capital Region (NCR). Total participants were 280 females out of which 100 were non - teachers taken to establish normal values of PRAAT software. Further, a purposive sampling was used to select 180 female participant teachers who volunteered to participate in the study. In a number of countries including India, women have been found to represent a significant majority of the teaching workforce population. A long-standing phenomenon observed has been the presence of female teachers especially at pre-primary and primary levels of teaching which is often referred to as ‘feminization’ of teaching profession. During the process of data collection, the researcher too evidenced that 80% of teachers were females in primary and secondary schools. Hence, the study included only female participants.


The participants were classified in two groups:
Group-1 (n=80)
This group included teachers with dysphonia.
The participant teachers with voice disorders were selected on the basis of their diagnosis made with a proper referral made by an ENT and or a Voice pathologist with history of persisting voice problem for longer than four weeks.  
Group-2 (n=100)
This group included teachers without dysphonia.
The participants in this group were teachers selected on the criteria that they did not have a voice problem i.e., should not have an organic pathology pre-diagnosed by an otolaryngologist or history of persisting vocal issues for longer than four weeks.

100 Non-voice Professionals without dysphonia (non-teachers)were taken to obtainthenormal values for the PRAAT software which were not available for the present study population. Therefore, this group was not considered for any further statistical analysis.It consisted of age matched working females who were not exposed to hazards of professional voice use and these participants were not involved in any kind of teaching job or job requiring constant use of voice. 
	The study group was further classified according to age, 25 to 40 years and 41 to 55 years respectively. The demographic information of the present study is depicted in Table 4.1. The mean average age of the teachers of Group-1 (Teachers with dysphonia) had teachers with mean average age of 33.64±3.12 for the teachers aged 25 to 40 years and it was 47.67±3.85 for the teachers aged 41 to 55 years.Group-2 (Teachers without dysphonia) it was 34.70±4.46 for the teachers aged 25 to 40 years and it was 48.41± 4.05 for the teachers aged 41 to 55 years.
For the Non-voice Professionals without dysphonia in the category 25 to 40 years, the mean average age was 32.70±4.56 and for the group aged 41 to 55 years, it was 47.23± 3.25.
Inclusion Criteria:
1. Age range selected was 25 to 55 years (to eliminate effects of advanced gerontological changes).
1. Should be able to read and understand English.
1. Minimum work experience of at least 5 years for teachers.
1. Teachers included in the study were selected considering the fact that they were fulltime teachers and the work load per week (minimum 30hours / week), strength of students in the class (30 to 40 students) and course and pattern of teaching was almost uniform between the schools following the CBSE pattern.
Exclusion Criteria:
1. Primary and secondary school teachers with a work experience less than 5 years and teaching more than 30 hours/ week.
1. Participants with acute upper respiratory tract infection, especially during recording.
1. Participants with any significant history of hearing loss
1. Physical education teachers were excluded considering diversity in their work profile requiring intensive use of voice.
1. Participants with history of use of oral or injectable contraceptives, undergoing any form of hormonal therapy for hormonal imbalance.

4.2 Research Locale

The sample was collected from different settings according to the group. For Group-1, teachers with dysphonia were targeted at schools, hospitals and private clinics along with various orientation programs organized by the Directorate of Education, New Delhi for primary and secondary school teachers to sensitize teachers towards children with special needs. The researcher was involved as an expert speaker in these programmes. During the course of the programmes, teachers with self-reporting voice symptoms were identified and further evaluated during breaks to identify teachers with and without dysphonia.For Group-2, samples of teachers were collected from the schools according to time allotted to the researcher by the school authorities or whenever they had free time or during breaks or were contacted individually on personal basis. For theNon-voice Professionals without dysphonia group, the participants were contacted at a place convenient to them after their working hours.
4.3 Research Design
	The study was non-experimental and cross-sectional field survey which followed an exploratory standard comparison design. 
4.4 Ethical Considerations
	As the sample was collected from schools/clinics/ centers /hospitals/workshops, permissions were obtained from the principals/head of centers and other respective authorities. A consent form was obtained from each participant before starting the data collection (Annexure-A). All the participants were explained about the study and those willing to participate were selected.



4.5 Tools and Equipment
4.5.1. The tools used in the study were:
1. Vocal Behaviour Questionnaire formulated by the researcher designed based on the literature (Annexure- B).
1. Voice Activity and Participation Profile (VAPP) (Ma & Yiu, 2001) (Annexure- C)
1. Voice-related Quality of Life questionnaire (V-RQOL) (Hogikyan & Sethuraman, 1999) (Annexure-D)
1. GRBAS Scale (Hirano,1981) (Annexure-E)
1. Rainbow passage (Fairbanks,1960) (Annexure-F)
4.5.2.Equipment
i.      Sony ICD-PX 333 high fidelity digital recorder for recording of the voice samples.
ii.     Software: PRAAT version 5.0.47 (Boersma& Weenink, 2009) for objective analysis
of recorded voice samples. Sampling rate of 41000 kHz was used.
Permission was obtained from the respective authors of the test/questionnaires. The description of the various tools used in the study is given as below: 

4.5.1.1 Vocal Behaviour Questionnaire 
		A semi-structured self-devised questionnaire based on the literature was constructed by the researcher and used to get information about the socio-demographic characteristics of the participants and teaching characteristics, presence or absence of voice problem, vocal symptoms, self-reported health related morbidities, and menstrual history. These constituted the first section of the questionnaire. The second section focused on variables- day to day vocal habits, classroom ergonomics, risk factors, dietary factors and usage of voice after schools which were more applicable for teachers. 
Five Speech-Language Pathologists with more than 3 years of work experience validated the questionnaire. The Speech-Language Pathologists had to rate each of the question as - IA (Inappropriate), FA (Fairly appropriate), A (Appropriate). If a question was rated by four or more Speech - Language Pathologists as “Appropriate” then the question was retained, if question was rated as “fairly appropriate” by four or more, it was reframed and was discarded if rated as “inappropriate” by the same percentage.
The participants can answer each of the questions by making appropriate options according to the frequency stated in Section-1. For the section 2, responses are evaluated on the basis of a five-point Likert scale with response options. From 0-4 where “0= never, 1= very few times, 2 = sometimes, 3= Mostly and 4 = Always. These responses are further dichotomized into- no problem (clubbing 0, 1and 2) and problem present (clubbing responses 3 and 4). 

4.5.1.2Voice Activity and Participation Profile (VAPP)
The Voice Activity and Participation Profile (VAPP) questionnaire developed by Ma and Yiu (2001) was used. At various levels of disablement, this questionnaire measures the impact of voice problems. It is based on WHO (1980,1997) International Classification of Impairments, Disabilities and Handicap theoretical concept wherein it evaluates the activity limitations and participation restrictions that may be imposed on a person with dysphonia. Constrains imposed on voice activities are referred to as Activity limitation whereas reduction or avoidance of voice activities due to a dysphonia is Participation restriction.   
The Voice Activity and Participation Profile (VAPP) contain five sections i.e., individual’s self-perception of how severe is his/her voice disorder (1 question), effect of dysphonia on job (4 questions), effect of dysphonia on the daily communication (12 questions), effect of dysphonia on social communication (4 questions) and how dysphonia affects the emotions of individual (7questions).
	The participants rate themselves on a visual analog 10 cm scale: not affected (left) and representing “0” and always affected (right) representing “10”. The greater the scores, worse would be the Voice Activity and Participation Profile of the individual
A section score is obtained from each section.  Hence, a total score of 280 can be obtained. A pair of questions is used to explore each situation wherein the initial question in each pair focuses on measuring the extent of limitation whereas the second question measures the extent of restriction of participation arising due to voice problem. Hence, two additional scores within each section items in each of first four sections can be obtained. The scores of emotional sections are not considered for either Activity limitation score or Participation restriction score computation 
The scores are further computed to give rise: 
1.  Activity limitation score (ALS): This score is computed from the first initial question of Sections 2, 3 and 4 of each situation which determines the extent of activity limitation. The maximum score which can be achieved is 100.
2.   Participation restriction score (PRS): This score is computed from the second question of each situation (Section 2, 3 and 4) which determine the extent of participation restriction. The maximum score which can be achieved is 100. 
	 The VAPP has well established reliability (r=.86) and validity (α=0.98), the correlation coefficient between each section ranges from 0.69 to 0.83.

4.5.1.3 Voice-related Quality of Life questionnaire (V-RQOL)	
The Voice-related Quality of Life (V-RQOL)questionnaire developed by Hogikyan and Sethuraman (1999) was used for the study. The purpose of this questionnaire is to evaluate the perception and impact of dysphonia on the quality of life of an individual. It is a self-administered measuring tool. The V-RQOL measure has been established as a valid, reliable, and quite responsive clinical tool for assessing patients with dysphonia.  Further, this questionnaire has been used in studies to chart out vocal health promotion actions and can be used to assess the pre-post effect of intervention.
V-RQOL involves 10 questions in total which cover two domains- the Physical functioning (6 Questions in all -1 2,3,6,7 and 9) and Socio-emotional functioning (4 questions an all-4, 5,8 and 10) domains. The overall V-RQOL is assessed by the total score. A 5-point Likert scale is used for judging each response which can range from least severe to one having greatest severity of problem. On the scale,1 indicates no problem whereas problem is as bad as it can be is represented by 5. The participants also self-rate their own voice on a scale from 1-5, where 1 indicates Poor and 5 for Excellent.
To calculate the final score of the V-RQOL, the standard score is calculated from the gross score in which a higher value indicates greater correlation between quality of life and the voice. A sum score ranging from 10-50 is calculated which is subsequently calculated from 0-100 using the algorithm given by the authors.   
The following formula is used to calculate the obtained scores:
V-RQOL General Scoring Algorithm:   100 - (Raw Score - # items in domain or total) * 100
     (Highest possible raw score-#items)

The higher the scores, better is the Voice-related Quality of Life (V-RQOL) of the individual.
Good alpha coefficient of the instrument 0.89 has been reported by the authors in the reliability study, wherein the Cronbach’s Alpha coefficient was 0.80 for physical functioning domain and 0.86 for the emotional domain respectively. Construct related reliability has been found to be good as it clearly demonstrates the relationship between mean V-RQOL scores and self-perception of voice quality ratings.
4.5.1.4 GRBAS Scale

	This scale developed by Hirano (1981) was selected for perceptual assessment. It has been used extensively in a number of researches and found to be a robust tool which is   quick and reliable to perceptually evaluate the voice of a of dysphonic individual. This scale examines the following characteristics: Grade (G) represents overall degree of hoarseness or abnormality in voice, Roughness (R) this represents any irregularity in vibrations of the vocal folds, Breathiness (B) represents possible air leakage which might be happening through the glottis, Asthenia (A) represents a weak voice that may indicate lack of power in the voice, and Strain (S) represents an impression of phonation involving excessive hyper function. In GRBAS, each parameter is scored using a 4-point rating scale which may range from 0-3 where 0 indicates normality and 3 denotes extreme pathology. The parameter G, which represents the overall grade of dysphonia was the only parameter considered in the analysis of the present study as the study was one-time observation study. 

4.5.1.5 Rainbow Passage
	The Rainbow passage developed by Fairbanks,1960 was used in the study for the perceptual analysis. The first three lines of passage were asked to be read by the participants out of which the second sentence was chosen for perceptual analysis. The second sentence was used because it has been found to be linguistically simpler than other sentences in the passage and is easily read and repeated by most participants (Baken & Orlikoff, 2000). Secondly, by the use of the embedded sentences, naturalness of the patient’s speaking style is retained and also avoids possible initial or final sentence effects.



4.5.2 Equipment
i.    Sony ICD-PX 333 High fidelity recorder with built in monaural microphone and 4GB flash memory was used for recording of the voice samples.
ii.     PRAAT Software version 5.0.47 was used for objective analysis of voice with sampling rate of 41000 kHz.
4.6 Procedure
Data was collected from the participants in following sequence:
i. Administration of the Vocal Behaviour Questionnaire
ii. Administration of VAPP
iii. Administration of V-RQOL
iv. Obtaining voice samples
The questionnaires were administered on each participant as per the instruction provided by the respective authors and scored accordingly. Each participant was explained about the purpose of the study and any clarification sought was clarified by the researcher.  
Voice Recording procedure for obtaining voice samples
                 After administering the questionnaire, the voice sample was recorded usingSony ICD-PX 333 high fidelity digital recorder. Participants were made to sit comfortably in a considerably quiet room. The recorder with an inbuilt microphone was held at an angle of 45 degrees and distance of about 6 inches from the participant’s mouth and were asked to perform the following tasks:
a. Sustained vowel phonation task
The participants were required to take a deep breath and sustain the phonation of vowel /a/, /i/ and /u/ at comfortable pitch and loudness for as long as possible. The researcher demonstrated the task before recording the sample and participants were given three trials, however care was taken not to induce fatigue with consecutive trials. The trials were recorded and analyzed later. The best trial was used to calculate the maximum phonation duration (MPD). Later, a segment of this sample was used to measure fundamental frequency, jitter, shimmer, noise-to-harmonic ratio and harmonic-to-noise ratio.
b. Participants were asked to read the first three lines of ‘Rainbow Passage’ (Fairbanks,1960) out of which the second sentence was chosen for perceptual analysis. 
	Total time taken for the administration of tools and obtaining voice sample was approximately around 1-1.30 hours for each participant. 
Voice Analysis
         The recorded sample i.e., each vowel at a time was fed to the computer and stored on the computer using the software PRAAT. Once selection of vowel was done auditorily, the vowels were highlighted and stored. The waveform was selected from starting to the end of the sample. Then from the menu “Pulse” was selected and then “Voice report” was selected.
[image: ]
Figure 3. PRAAT Window Sample

Measures of Analysis

1. Acoustic and Aerodynamic measures
	Recorded samples were used to analyze the following acoustic measures- fundamental frequency of phonation, jitter, shimmer, noise to harmonic ratio (NHR), harmonic to noise ratio (HNR) using PRAAT software. Along with these, one aerodynamic parameter i.e., maximum phonation duration was also assessed manually. 
1. Auditory perceptual assessment

	After careful listening to the participant’s voice on the ‘rainbow passage’, the researcher perceptually analyzed the voice of each participant on the GRBAS scale. 
4.7 	Statistical Analysis
	The data was analyzed and both descriptive and inferential analysis was applied. The data was then subjected to statistical analysis using appropriate statistical tests wherever required. Software used for statistical analysis was IBM SPSS Version-22.0. The statistical tests used are explained as per the objectives of the study.
For Objective-1: To assess the Voice Activities and Participation Profile (VAPP) in teachers with and without dysphonia, descriptive statistics was first computed and further subjected to Kruskal Wallis test to find out if any difference existed between the two groups followed by Post hoc using Dunn-Bonferroni’s corrections.
For Objective-2: To study the Voice-related Quality of Life (V-RQOL) in teachers with and without dysphonia, descriptive statistics was first computed and further subjected to Kruskal Wallis test to find out if any difference existed between the two groups followed by Post hoc using Dunn-Bonferroni’s corrections.
For Objective-3: To study the objective voice measures in teachers with and without dysphonia, again descriptive statistics was first computed and further subjected to Kruskal Wallis test to find out if any difference existed between the two groups followed by Post hoc using Dunn-Bonferroni’s corrections.
For Objective-4: To study the relationship between objective voice measures and self-rating in teachers with dysphonia, Spearman rank inter-correlation was used. 
For Objective-5: To study the relationship between Voice Activities and Participation Profile (VAPP) and Voice-related Quality of Life (V-RQOL) in teachers with dysphonia, the Bland Altman Plot was used.
For Objective-6: To see if there exists any association between self-perception and clinician’s perceptual voice assessment in teachers with dysphonia, Spearman rank inter- correlation was used.
For Objective-7: To study the day to day vocal habits, classroom ergonomics, risk factors, dietary factors and after school voice usage in teachers with and without dysphonia, Mann Whitney -U test was used.  


						Chapter 5
	RESULTS

The aim of the study was to investigate the Voice Activities and Participation Profile, Voice-related Quality of Life and Instrumental measures in teachers with dysphonia and compare it with teachers without dysphonia. The independent variables were age and teachers (with and without dysphonia). The dependent variables included scores of the participants on the Vocal Behavior Questionnaire, the Voice Activity and Participation Profile (Ma & Yiu, 2001), Voice-related Quality of Life questionnaire (Hogikyan & Sethuraman, 1999) and objective voice measures obtained through PRAAT Software. The present chapter presents results of the study from participant observations supported by quantitative data obtained from scales and instrument used in the study. 
To determine the nature of the sample, the Shapiro-Wilk test of normality was administered. Results are depicted in Tables 5.1, 5.2 and 5.3. Data was not normally distributed for most of the groups, hence non-parametric tests were used for further analysis. Statistical procedures included descriptive and inferential statistics like comparison of median scores and range followed by Mann Whitney ‘U’ test and Kruskal Wallis test for comparison of mean ranks between different groups of teachers. This was followed by Post hoc analysis using Dunn – Bonferroni’s corrections to obtain multiple comparisons if a significant difference was seen in Kruskal Wallis test. Further, the researcher used Chi square to estimate frequency of the response of the teachers, Spearman’s rank order correlation coefficient represented through inter-correlation matrices and Bland Altman Plot in the process of data analysis. It should be noted that * represents the level of confidentiality at α=0.05 and ** represents the level of confidentiality at α=0.01 respectively in the comparison and correlation table. 
	It was observed that effect of age, years of teaching and level of teaching on teachers with dysphonia was found to be significant following the level of significance – p < 0.01, p < 0.01 and p < 0.05 respectively (Table 5.4). The majority of the participants in teachers with dysphonia group had teaching experience of 11 to 20 years and comprised more teachers in age group of 41 to 55 years. The level of educational qualification of the teachers indicated that all of the teachers were graduates. 95% (76) of teachers reported that they were using normal chalks during the time of study as they did not have the provision of white boards in their respective schools. 
	The data was divided into 4 groups according to age and presence or absence of dysphonia: Group-1 (Teachers with dysphonia - 25 to 40 years), Group-2 (Teachers with dysphonia - 41 to 55 years), Group-3 (Teachers without dysphonia - 25 to 40 years) and Group-4 (Teachers without dysphonia - 41 to 55 years).
5.1 Voice Activities and Participation Profile scores (VAPP) in teachers with and without dysphonia
	To assess the Voice Activity and Participation Profilescores in teachers with and without dysphonia, the median and range scores on the various subscales of the Voice Activity and Participation Profile (VAPP)were calculated and are presented in Table 5.5. In the subscale of self-perception of voice severity, median values for Group-1 were 30.0 as compared to 40.0 for age group 41 to 55 years (Group-2). However, it was lower for teachers without dysphonia group i.e., 10.0 each for the two age groups (Group-3 and Group-4). In the effect on job section subscale, median values were 22.50 and 27.50 for Group-1 and Group-2 which are again lower than the values obtained by Group-3 and Group-4. With respect to effect on daily communication and social communication, the median scores of Group-2 were slightly higher than Group-1 scores indicating that the participant teachers in older age groups felt the effect of dysphonia slightly more as compared to their younger counterparts. Similar trend can be observed for the other subscales of the VAPP too. Of all the subsections, the median scores of effects on emotions subscale were lowest in all the groups.
	The total VAPP median score for teachers with dysphonia was slightly more in the 41 to 55 years (Group-2) as compared to age group 25 to 40 years (Group-1).  However, no such difference in total VAPP median score were found in Group-3 and Group-4.  Moreover, the median values were more in the Activity limitation score (ALS) as compared to the Participation restriction score (PRS) in all the age groups, hence implying activity limitation in cases with dysphonia is more as compared to their participation restriction.Results indicate that teachers with dysphonia in both age groups had a significantly higher median score in all the sub scales of the VAPP as compared to the group of teachers without dysphonia (Graph-1).


Graph …
To further explore whether there would be a significant difference in subscales of the Voice Activities and Participation Profile scores in teachers with and without dysphonia, the Kruskal Wallis test was performed across the four groups (Table 5.6). The chi-square value (χ²=140.87) for self- perception of voice severity indicated a significant difference between teachers of G-1, G-2, G-3 and G-4 (p<0.01). Similarly, the chi-square value (χ²=135.08) for effect on job also indicatedthe same (p<0.01). Similar results were obtained on subscale of effect on daily communication (χ²=140.68, p<0.01) and effect on social communication (χ²=141.41, p<0.01). The chi-square value (χ²=147.55) of effect on emotions also indicated a significant difference between the age group of teachers (p<0.01). The chi-square value (χ²=135.01) for total VAPP, a significant difference (χ²=135.01, p<0.01) was again seen in all the groups. The chi-square value (χ²=137.81) of ALS indicated a significant difference between the age group of teachers aged 25-40, 41-55 with dysphonia and aged 25-40, 41-55 of teachers without dysphonia (p<0.01). The chi-square value (χ²=134.76) for PRS also indicated a significant difference between the age group of teachers aged 25-40, 41-55 with dysphonia and aged 25-40, 41-55 of teachers without dysphonia (p<0.01). From the results it can be seen that there was significant difference in all the subscales of the VAPP across all the groups of teachers with and without dysphonia.
	To further estimate within group differences in the subscales of the VAPP, post hoc test was administered using Dunn - Bonferroni’s correction. Results of the test are given in Table 5.7. The results reveal that significant differences were seen within the Group 1-2, Group 1-3, Group 1-4, Group 2-3 and Group 2-4 with respect to scores on subscale of self-perception. With respect to job section, there was significance difference in Group 1-3, 1-4, 2-3 and Group 2-4. In subscales of effect on daily communication, no significant differences were observed within Group 3-4 whereas in effect on social communication, Group 1-2 and Group 3-4 showed no significant differences in scores obtained within the groups. For the subscale of effect on emotions, there was no within group difference between Group 1-2 whereas all the other groups did show significant differences. Considering the total VAPP sub scale scores, all groups other than within Group 3-4 were found to have significant difference. In the ALS and PRS subsection, no significant differences were seen within Group 1-2 and Group 3-4 for both respectively. From the above, it can be seen that in all the subscales of VAPP, no significant differences were found within Group 3-4.
Hence, results of the VAPP show significant differences in Voice Activity and Participation Profile scores in teachers with and without dysphonia in all the subscales.
5.2 Voice-related Quality of Life (V-RQOL) in teachers with and without dysphonia
	To assess the Voice-related Quality of Life (V-RQOL) in teachers with and without dysphonia, the median and range scores for the groups for their scores on the various subscales of the Voice-related Quality of Life questionnaire were computed and are presented in Table5.8.It was observed that in all the subscales of the V-RQOL Questionnaire - the physical functioning scores, social emotional score and total global score, the Group-3 and Group-4 (teachers without dysphonia) had higher median scores in all subscales as compared to the Group-1 and Group-2 (teachers with dysphonia)as depicted in Graph 2. 

Graph 2. 
Group-3 had highest median scores on all the subscales reflecting the fact that their Voice-related Quality of Life was least affected among the participants in all the groups. The median scores of the physical functioning scale were lower than the social emotional scores in all age groups. This probably signifies the fact that the effect of dysphonia on an individual is first felt as physical restrain and later followed by emotional overlay.In group of teachers without dysphonia, the median score of total global score of V-RQOL obtained was 85.0 (Group-3) and 80.0 (Group-4), which is quite high, and relatively close to 100 indicating that the Voice-related Quality of Life of teachers was not much affected by the voice symptoms also evidenced by them. Although the teachers of Group-3 and Group-4 did report of presence of vocal symptoms, however,they did not associate these symptoms as negatively impacting their quality of life measures. The difficulties that were more evident in the physical domain included problem being heard in noisy environment and speaking loudly. In the social-emotional domain, most of the teachers scored well except in question which dealt with anxiety or frustration because of voice problem.
To further explore whether there would be a significant difference in Voice-related Quality of Life with respect to physical functioning scores, social emotional scores and total global scores in teachers with and without dysphonia, the Kruskal Wallis test was performed between the four groups. The results of Kruskal Wallis test between the four groups are depicted in Table 5.9.The chi-square value (χ²=98.84) of physical functioning score indicated a significant difference between all the group of teachers i.e.Group-1, Group-2, Group-3 and Group-4 (p<0.01). For the social emotional score, the chi-square value (χ²=142.78) indicated a significant difference between all the group of teachers (p<0.01). Similarly, the chi-square value (χ²=133.93, p<0.01) of total global score also indicated a significant difference between the group of teachers.Results of the test indicated that there was significant difference in all the three subscales of the V-RQOL across all the groups of teachers with and without dysphonia.
	To further estimate within group differences in the subscales of the V-RQOL, post hoc test was administered using Dunn – Bonferroni’s correction which is presented in Table 5.10. From the table it can be seen that significant differences were seen between Group-1 and Group-3 and Group-1 and Group-4 with respect to all the subscales-their physical functioning scores, their social emotional scores and total global scores. Similar findings were observed for Group-2 and Group-3 along with Group-2 and Group-4. However, no significant differences were seen between Group 1-2 and Group 3-4.
	Hence, it can be concluded that results of the V-RQOL (Voice-related Quality of Life questionnaire) show significant difference in Voice-related Quality of Life in teachers with and without dysphonia.
5.3Objective voice measures ofteachers with and without dysphonia for vowels /a/, /i/ and /u/.
	In order to study the objective voice measures in teachers with and without dysphonia, the median along with range scores of each objective voice measure was computed for vowels /a/, /i/ and /u/. One aerodynamic (maximum phonation duration-MPD) and seven acoustic measures (mean fundamental frequency, jitter local, jitter absolute, shimmer local, shimmer absolute, noise to harmonic ratio and harmonic to noise ratio) were studied. A segment from the midpoint of vowel produced by each participant was selected and subjected to objective analysis using the PRAAT software.
	The overall trends in median values for vowels /a/, /i/ and /u/ for different measures were calculated (Table 5.11,Table 5.12 and Table 5.13). From the table it can be seen the median values for MPD (maximum phonation duration) in seconds for teachers in Group-1 for vowels /a/, /i/ and /u/ was 9.14, 9.28s and 9.26. For Group-2, the median MPD values obtained were 8.70, 8.64 and 8.99. This MPD was lower than the Group-3 values (9.67, 10.82 and 9.96 for /a/, /i/ and /u/) and the values obtained for Group-4 (9.87, 10.12 and 10.12) for the three vowels respectively. The median scores of F0 (in Hz) for vowels /a/, /i/ and /u/ were 201.37, 203.01 and 202.93 for Group-1. For Group-2, the F0 values were 200.19 for /a/, 202.13 for /i/ and 202.34 for /u/. These F0 median values were lower than the median values of Group-3 and Group-4. The values were 223.43, 226.67 and 228.67Hz for /a/, /i/ and /u/ for Group-3.  For Group-4, median F0 values were 210.40, 220.32 and 223.89Hz for the three vowels respectively.
	With respect to jitter local, for Group-1, the median values for /a/, /i/ and /u were 0.74, 0.76 and 0.75 whereas For Group-2 they were 0.91, 0.94 and 0.93. Group-2 had the highest values for jitter local indicating that age might be a contributing factor. For Group-3, the median values of jitter local for the three vowels were 0.61, 0.61 and 0.62 which are lower than the Group- 1 and Group-2 values. Similar trend was observed for the median values of Group-4 (0.62, 0.64 and 0.64).  The overall trends in median values of vowels /a/, /i/ and /u/ for jitter absolute were obtained for all the groups. The mean jitter absolute for Group-1 for /a/, /i/ and /u/ was 38.45, 40.35 and 39.39. The values were 57.29, 59.29 and 58.29 for Group-2. This jitter local was higher than the teachers without dysphonia group i.e., Group-3 where it was 24.96, 20.98 and 25.32and 25.94, 27.62 and 27.55 for vowels /a/, /i/ and /u/ for Group-4.
	With regard to Group-1, shimmer local median values for /a/, /i/ and /u/ were 6.99, 7.47 and 7.37 where as they were 7.26, 7.92 and 7.76 for Group-2. These median values are slightly higher than Group-1 values. For Group-3 and Group-4, the values obtained were 5.21, 5.21 and 5.30 for the respective vowels. The Group-4 had similar values of 5.39, 5.39 and 5.31. The values of Group-3 and Group-4 are lower the values of Group-1 and Group-2 and no specific difference in vowels were seen.  Similar trend was observed in median values for Shimmer absolute (in dB) where in the values of Group-1 and Group-2 were higher than the values obtained in Group-3 and Group-4.
	The mean median values of vowels /a/, /i/ and /u/ for NHR (Noise to harmonic ratio) were obtained for the groups. The mean NHR for Group-1 was 0.32, 0.34 and 0.32. For Group- 2, the NHR values were 0.33 for /a/, 0.37for /i/ and 0.35 for /u/. This NHR was higher than the teachers without dysphonia group (Group-3) wherein it was 0.19, 0.18 and 0.20.For Group- 4, it was 0.16, 0.19 and 0.17 for the three vowels /a/, /i/ and /u/.
	Similarly, with respect to HNR (Harmonic to noise ratio), median values for vowels /a/, /i/ and /u/ for Group-1 were15.85, 16.95 and 16.38 and 15.63, 15.99 and 16.45 for Group-2. These HNR values were lower than the values obtained in Group-3 and Group-4 signifying that the harmonic to noise ratio was affected in teachers with dysphonia.Following results can seen in  in Fig………………………………………………………………………………….
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	To see if any significant difference existed in these acoustic and aerodynamic measures between the groups i.e. teachers with and without dysphonia across different age ranges, the data was analyzed using the Kruskal Wallis test. The results are depicted in Table 5.14.

	One aerodynamic measure, maximum phonation duration (MPD) was assessed. The maximum phonation duration values for vowels /a/ (χ²=26.89,p<0.01), /i/ (χ²=22.46,p<0.01) and /u/ (χ²=55.58,p<0.01) indicated a significant difference between the group of teachers.
	In acoustic measures for mean F0, significant difference was found in the chi-square value (χ²=79.83,p<0.01) for vowels /a/, /i/ (χ²=55.59p<0.01) and /u/ (χ²=62.53,p<0.01) between the groups (Group-1, Group-2,Group-3 and Group-4). The chi-square value of jitter local /a/ (χ²=37.67,p<0.01), /i/ (χ²=46.93,p<0.01) and /u/ (χ²=36.86, p<0.01) also indicated a significant difference between the group of teachers.Similar trend was observed in the chi-square values (χ²=68.57,p<0.01) for jitter absolute for /a/, /i/ (χ²=81.84,p<0.01) and /u/ (χ²=58.87,p<0.01) respectively.
	The chi-square value of (χ²=57.85, p<0.01) for shimmer local for /a/, /i/ (χ²=80.96, p<0.01) and /u/ (χ²=87.62, p<0.01) again indicated significant difference between the groups. Significant difference was found for the chi-square value (χ²=17.18, p<0.01) for shimmer absolute for /a/, /i/ (χ²=51.30,p<0.01) and /u/ (χ²=36.68,p<0.01) between the age group of teachers aged 25 to 40, 41 to 55 years with dysphonia and aged 25 to 40, 41 to 55 years of teachers without dysphonia.
	With respect to the objective measure of noise to harmonic ratio (NHR), the chi-square value (χ²=35.99, p<0.01) of NHR of /a/, /i/ (χ²=30.85, p<0.01) and /u/ (χ²=33.68, p<0.01) indicated the same. The harmonic to noise ratio (HNR) however did not indicate significant difference with chi-square value (χ²=7.34, p>0.05) of HNR of /a/, and (χ²=3.63, p>0.05) for /i/ between the groups however for /u/ (χ²=11.43,p<0.01)it was found to be significant.
	To further estimate within group differences in the objective voice measures, post hoc test was administered using Dunn – Bonferroni’s correction.With respect to mean F0, for vowel /a/, /i/ and /u/ significant differences were seen within Group 1-3, 1-4,2-3 and Group 2-4. However, no significant differences were seen for Group 3-4 (Table 5.15). For jitter local, for vowel /a/, significant differences were observed within Group1-4 and Group 2-4, for vowel/i/ in Group 1-3, 2-3 and Group 3-4. For vowel /u/, significant difference was seen in Group 2-3 and 2-4 (Table 5.16). In the parameter jitter absolute, significant difference was seen in Group1-3, 1-4, 2-3 and Group 2-4 for /a/. For the vowel /i/ and /u/ along with these groups, Group1-2 also showed significant difference (Table 5.17). The pattern in shimmer local reflected significant difference within Groups 1-3, 1-4, 2-3 and Group2-4 in all three vowels (Table 5.18). In shimmer absolute, Group 2-3 for vowel /a/ whereas Group 1-3,1-4, 2-3 and Group 2-4 were found to show significant differences for vowels /i/ and /u/ respectively (Table 5.19). In the noise to harmonic ratio (NHR) measure, significant differences were obtained for vowels /a/ and /i/ within Groups 1-3, 1-4, 2-3 and Group 2-4. The same was observed for vowel /i/ however Group1-3 did not show any within group difference (Table 5.20). Multiple comparisons could not be performed for /a/ and /i/ for harmonic to noise ratio (HNR) measure because overall test does not show significance difference across samples. For vowel /u/, only Group 1-2 were significantly different (Table 5.21). In maximum phonation duration (MPD), within group difference were seen for vowel /i/ for Group1-3 and Group2-3 whereas for vowel/u/ it was seen in Group 1-3,1-4, 2-3 and Group 3-4. However, no within group difference was found in any groups for vowel /a/ (Table 5.22). No within group difference was observed for any of the vowel between Groups 3-4.
Hence, significant differences in acoustic and aerodynamic measures were seen in teachers with and without dysphonia.
5.4Relationship between objective voice measures and teacher’s self-rating in teachers with dysphonia.
To find out if any relationship existed between the objective voice measures and teacher’s self-rating in teachers with dysphonia i.e. Group-1 and Group-2, the researcher usedSpearman rank inter-correlation. The teachers’ self-rating was obtained from first section of VAPP (Voice Activity and Participation Profile) which mentions self-perceived severity of voice problem in teachers and for objective voice measures only vowel /a/ was considered.
	The inter-correlation of teachers with dysphonia aged 25 to 40 years (Group-1) indicated that the correlation between self-rating and maximum phonation duration (MPD) is positive and moderately significant (r= 0.518**).  Self-rating and mean F0 (r= 0.121) and harmonic to noise ratio (r= 0.264) also showed weak positive correlation but it was not significant. The remaining objective voice measures showed strong negative significant correlation - jitter local (r= -0.629**), jitter absolute (r= -0.752**), shimmer local (r= -0.701**), shimmer absolute (r= -0.827**) and noise to harmonic ratio is (r= -0.759**) with dysphonic teacher’s self-rating. The harmonic to noise ratio also depicted weak positive correlation with r = 0.303, however it was not significant.  The inter correlation between subscales of objective voice measures are represented in Table 5.23.
	The inter-correlation of teachers with dysphonia aged 41 to 55 years (Group-2) indicated that the correlation between self-rating and maximum phonation duration (MPD) is positive and moderately significant (r=0.470**) as was seen in previous age group. Again, self-rating and mean F0 (r=0.213) and harmonic to noise ratio (r=0.263) are correlated positively but correlation is weak and not significant. The remaining objective voice measures are significantly negatively correlated however strength varied in each - jitter local (moderate, r= -0.562**), jitter absolute (strong, r= -0.615**), shimmer local (strong, r= -0.705**), shimmer absolute (moderate, r= -0.528**) and noise to harmonic ratio (strong, r= -0.709**, strong) with dysphonic teacher’s self-rating. The correlation between self- rating of dysphonic teacher and harmonic to noise ratio was again found to be positive but weak and not significant (r= 0.263). The inter correlation between the subscales of objective voice measures are represented in Table 5.24.Evans (1996) suggests strength of correlation between .00 - 0.19 as very weak, 0.20 - 0.39 as weak, 0.40 - 0.59 as moderate, 0.60 - 0.79 as strong and 0.80 - 1.00 as very strong. 
5.5 Correlation between Voice Activities and Participation Profile (VAPP) and Voice-related Quality of Life (V-RQOL)in teachers with dysphonia
To assess the agreement between VAPP and V-RQOL in teachers with dysphonia as a whole group without bifurcating on basis of age, Bland Altman Plot was used which is preferred above a simple correlation since it shows the agreement across complete range of observed values and can identify systematic errors relative to measurement values. 
Figure 6.Bland Altman Figure represents the relationship between VAPP and V-RQOL where VAPP is the independent variable and V-RQOL is the dependent variable. The R square value is 0.738**, p<0.01. The result indicates that there is a strong positive significant correlation exist between VAPP and V-RQOL
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Figure 6. Bland Altman Plot represents the relationship between VAPP and V-RQOL


	The findings revealed significant relationship between Voice Activities and Participation Profile (VAPP) and Voice-related Quality of Life (V-RQOL) in teachers with dysphonia.
5.6Relationship between self-perception and the clinician’ perceptual voice assessment in teachers with dysphonia
To test the hypothesis, Spearman inter correlation was applied on whole group of teachers with dysphonia (Group-1 and Group-2 collectively). The self-rating of dysphonic teachers was obtained from self-assessment obtained in Voice-related Quality of Life (V-RQOL) questionnaire, which mentions self-perceived severity of voice problem in participant on a scale of 0-3, where 0 indicated poor, Fair and good-1, very good -2 and excellent-3. Clinician’s perceptual assessment was done using the G grading in GRBAS. The inter-correlation between self-perception and perceptual voice assessment by clinician was found to be -0.703**, p<0.01.  
In other words, it can be said that a strong negative significant correlation exists between self-perception and perceptual voice assessment done by clinician. Table 5.25 depicts the inter-correlation between self-perception and perceptual voice assessment.
Hence, the findings revealed significant relationship between self-perception and the clinician’ perceptual voice assessment in teachers with dysphonia.
5.7 Day to day vocal habits, classroom ergonomic, risk factors, dietary factors and after school voice usage in teachers with and without dysphonia

Information regarding the day to day vocal habits, classroom ergonomic, risk factors, dietary factors and after school voice usage in teachers with and without dysphonia for the same age group were obtained from the second section of the Vocal Behaviour Questionnaire. Mann-Whitney U test for the comparison of variables was used for comparisons between Group-1 and Group-3 and subsequently Group-2 and Group-4. 
Comparison of day to day vocal habits of teachers with and without dysphonia aged25 to 40 years (n1=35, n2=50, U3550), (Group-1and Group-3)
The results indicated a significant difference (U=395.000, p<0.01) in variable i.e. A-use of voice excessively, B-talking loudly (U=592.500, p<0.01 ), D-shouting excessively to be audible (U=687.500,p<0.01), F-continue speaking till run out of breath (U=672.500, p<0.01), G-try talking above background noise (U=627.500, p<0.01), and H-to clear throat to make voice better (U=525.000, p<0.01) between Group-1 and Group-3 . However, no significant difference was found in variables like C-talking rapidly (U=867.500, p>0.05), E-straining voice while speaking (U=862.500, P=.834) or I-talking excessively on phone (U=782.500, p>0.05) for both the groups (Table5.26).

Comparison of day to day vocal habits of teachers with and without dysphonia aged 41 to 55 years (n1=45, n2=50, U4550), (Group-2 and Group-4)
Similarly, to compare day to day vocal habits of teachers in Group-2 and Group-4 (n1=45, n2=50, U4550), the mean rank of each variable along with sum of ranks were computed for both the groups and the  results indicated a significant difference(U=377.500, p<0.01) in variable A-use of voice excessively, B-talk loudly (U=710.000, p<0.01), C-talk rapidly (U=922.500, p<0.01), D- shout excessively to be audible (U=682.500, p<0.01), E-strain voice while speaking (U=927.500, p>0.05), G-try talking above background noise(U=737.500, p<0.01) and H-clear throat to make voice better (U=800.000, p<0.01). However, no significant difference was found in variables F- continue speaking till you run out of breath (U=1055.000, p>0.05) and I-talking excessively on phone (U=1092.500, p>0.05). Table 5.27 depicts the same.
Comparison of classroom ergonomics of teachers with and without dysphonia aged 25 to 40 years (n1=35, n2=50, U3550), (Group-1and Group-3)
The results indicated a significant difference only in in variables-B- talk and chalk (U=515.000,p<0.01), C- increase loudness in case of background noise (U=660.000, p<0.05) and F-use of amplification (U=752.500, p<0.05) between teachers with dysphonia and teachers without dysphonia (Group-1and Group-3). However, no significant difference was found in variables A-stand close to board while teaching (U=697.500, p>0.05), D- classrooms too big (U=785.000, p>0.05), and E-number of children in class >30 (U=872.500, p>0.05) in the two groups and are presented in the Table 5.28..

Comparison of classroom ergonomics of teachers with and without dysphonia aged 41 to 55 years (n1=45, n2=50, U4550), (Group-2 and Group-4)
          Similarly, to compare classroom ergonomics of teachers with and without dysphonia aged 41 to 55 years (n1=45, n2=50, U4550), the mean rank of each variable along with sum of ranks were computed for both the groups of teachers. The results indicated a significant difference in variables B-talk and chalk (U=827.500,p<0.01), D-classrooms to big (U=897.500, p<0.05) and E-number of children in class >30 (U=917.500, p<0.05). However, no significant difference was found in any other variable respectively (Table 5.29).
Comparison of risk factors of teachers with and without dysphonia aged 25 to 40 years (n1=35, n2=50, U3550), (Group-1 and Group-3)
The results indicated a significant difference only in in variables A- exposed to fumes/dust/smoke (U=387.500, p<0.01) and B- noise level in classroom high due to internal noise (U=410.000, p<0.01) between teachers with dysphonia and teachers without dysphonia. However, no significant difference was found in variables C- noise level in classroom high due to external noise (U=855.000, p>0.05) and D-classrooms well-lit and ventilated (U=742.500, p>0.05) in the two groups. Table 5.30 depicts the same.
Comparison of risk factors of teachers with and without dysphonia aged 41 to 55 years (n1=45, n2=50, U4550),(Group-2 and Group-4)
Similarly, after comparing the  risk factors of  Group-2 and Group-4 (n1=45, n2=50, U4550), the results indicated a similar pattern as seen in the previous group emphasizing the fact that variable C-noise level in classroom high due to external noise (U=980.000, p>0.05) and D- classrooms well-lit and ventilated (U=915.000, p>0.05) are not contributing to causation or perseverance of dysphonia in teachers and are presented in the Table 5.31.

Comparison of dietary factors of teachers with and without dysphonia aged 25 to 40 years (n1=35, n2=50, U3550), (Group-1 and Group-3)
With respect to dietary factors, significant difference only in in variable A-excessive intake of tea/coffee (U=470.000, p<0.01) was obtained. However, no significant difference was found in any other variable in the two groups and are presented in the Table 5.32.
Comparison of dietary factors of teachers with and without dysphonia aged41 to 55 years (n1=45, n2=50, U4550),(Group-2 and Group-4)
Results of Table 5.33 show a significance difference in variables A-excessive intake of tea/coffee (U=575.000,p<0.01), B- frequent consumption of spicy/oily food (U=617.500, p<0.01), C-erratic eating pattern (U=922.500, p<0.01) and E- going to bed immediately after meals (U=767.500, p<0.01).  
Comparison of after school voice usage of teachers with and without dysphonia aged 25 to 40 years (n1=35, n2=50, U3550), (Group-1 and Group-3)
	The mean rank of each variable along with sum of ranks were computed for teachers in Group-1 and Group-3.The results indicate no significant difference in variables A-private tuitions (U=875.000, p>0.05) and B-engage in choral singing (U=817.500, p>0.05) between teachers with dysphonia and teachers without dysphonia and are presented in the Table 5.34.
Comparison of after school voice usage of teachers with and without dysphonia aged 41 to 55 years (n1=45, n2=50, U4550), (Group-2 and Group-4)
Similarly, for Group-2 and Group-4, the results indicated a significant difference only in variables B-engage in choral singing (U=862.500, p<0.01). However, no significant difference was found in variable A-private tuitions (U=1125.000, p>0.05) in the two groups and are presented in the Table 5.35.
Comparison of Variables (day to day vocal habits, classroom ergonomics, risk factors, dietary factors and after school voice usage) between age group 25-40 and 41 to 55 years in teachers with dysphonia (U3545), (Group-1and Group-2)
To see the effect of the variables between different age ranges within the dysphonic group, the mean rank of each variable along with sum of ranks were computed for both the groups of teachers with dysphonia aged 25-40 and 41 to 55 years (Group-1 and Group-2). The comparison results of variable - day to day vocal habits (U=570.50, p<0.05) and dietary factors (U=569.00, p<0.05) of teachers with dysphonia indicates a significant difference across age respectively. All the other variables were not found to show any significant difference as a result of age and are presented in the Table 5.36.
The findings revealed significant difference in some variables between teachers with and without dysphonia between Group 1-3 and Group 2-4.
	Further, The Vocal Behaviour Questionnaire administered on the participants was quite extensive and information gathered from it could not be ignored. Hence, the first section of the questionnaire which gave information on past history of vocal symptoms and self-reported general health morbidities was also summarized.
Past History of Vocal Symptoms/Symptomatology
 Teachers with dysphonia (25 to 40 years, i.e., Group-1) were asked to identify the frequency at which they were experiencing symptoms of vocal attritions listed in questionnaire. Out of 13 symptoms listed in the questionnaire, always and most frequently occurring symptoms were hoarseness (28.5%), tired voice after lengthy talking (48.5%), constant throat clearing (40%), dry throat (45.7%), difficulty maintaining loud voice (34.2%), shortness of breath while speaking (25.7%), feeling of lump in throat (17.1%), loss of voice (20%) and change in pitch (15%). 
	For age group 41 to 55 years in teachers with dysphonia (Group-2), always and most frequently occurring symptoms were hoarseness (30.1%), tired voice after lengthy talking (50%), throat clearing (40%), dry throat (53.3%), feeling a lump in throat (33.3%), loss of voice (26.5%), change in pitch (37.7%), difficulty maintaining loud voice (40%) and shortness of breath while speaking (33.3%). Results show that with increasing age, percentage of symptoms was more.
	In the teachers without dysphonia group (25 to 40 years, i.e. Group-3), vocal symptoms were also observed, however severity of occurrence was less as compared to dysphonic group. The symptoms present always were dry throat (10%), feeling a lump in throat (2.4%), difficulty in maintaining loud voice (11.9%) and sore throat (4.8%). Hoarseness was marked as sometimes present by 20% teachers, tired voice after lengthy talking (23.8%), constant throat clearing (28.6%), loss of voice (4%), change in pitch (13.8%) and shortness of breath while speaking by 18.6% of teachers. In Group-4, teachers without dysphonia (41 to 55 years), symptoms seen mostly included tired voice after lengthy talking (12.6%), constant throat clearing (8.7%), dry throat (20%), difficulty maintaining loud voice (7.9%), and shortness of breath while speaking (7.9%). Hoarseness (28.4%), feeling a lump in throat (11.1%), loss of voice (7.9%), change in pitch (14%) were symptoms seen sometimes.

Self-reported Health Morbidities


Figure 7. Self-reported Health Morbidities

From the Figure 6, it was seen that upper respiratory tract infections like pharyngitis (40% and 37.7%), common cold and cough (28.5% and 33.3%), allergies (20% and 33.3%) along with gastritis (31.4% and 24.4%) were some of the most common conditions occurring in group of teachers with dysphonia for age group 25 to 40 years and 41 to 55 years respectively (Group-1 and Group-2). Similar pattern of occurrence of these conditions was observed in the group of teachers with no dysphonia (Group-3 and Group-4) with the only difference that percentage of occurrence was less. With respect to endocrine problems, 17.1% (Group-1) and 11.1% (Group-2) of teachers with dysphonia reported the issues of thyroid imbalances.
	Overall, the findings of the present study shed light on a very important fact that Voice Activity and Participation Profile, Voice-related Quality of Life and objective voice measures are affected in teachers with dysphonia as compared to teachers without dysphonia. The findings of the study are summarized in Table 5.37 	

Table 5.37 Summary of findings of the study

	S.no
	Objective of the Study
	Hypothesis to be tested
	Statistical test used
	Results (Significant/ non-significant)
Null hypothesis accepted/rejected
	Findings

	1
	To assess the Voice Activities and Participation Profile (VAPP) in teachers with and without dysphonia
	There is no significant difference in Voice Activities and Participation Profile (VAPP) in teachers with and without dysphonia.
	







Kruskal Wallis test followed by Post hoc using Dunn-Bonferroni’s corrections.

	Significant difference, hence rejected
	VAPP of teachers with dysphonia more affected than teachers without dysphonia 

	2.
	To study the Voice-related Quality of Life (V-RQOL) in teachers with and without dysphonia. 

	There is no significant difference in Voice-related Quality of Life (V-RQOL) in teachers with and without dysphonia.

	
	Significant difference, hence rejected 
	V-ROL of teachers with dysphonia more affected than teachers without dysphonia

	3.
	To study the Objective voice measures in teachers with and without dysphonia. 

	There is no significant difference in objective voice measures in teachers with and without dysphonia
	
	Significant difference, hence rejected 
	Difference in objective voice measures of teachers with and without dysphonia 

	4.
	To study the relationship between Objective voice measures and self-rating in teachers with dysphonia
	There is no significant relationship between objective voice measures and patients self-rating in teachers with dysphonia.

	Spearman rank inter-correlation
	Significant relationship, hence rejected 
	Only maximum phonation duration and self-rating showed positive significant correlation

	5.
	To study the relationship between Voice Activities and Participation Profile (VAPP) and Voice-related Quality of Life (V-RQOL) in teachers with dysphonia.

	There is no significant relationship between Voice Activities and Participation Profile (VAPP) and Voice-related Quality of Life (V-RQOL) in teachers with dysphonia
	Bland Altman Plot
	Significant relationship, hence rejected 
	Strong positive correlation

	6.
	To see any association betweenself-perception and clinician’s perceptual voice assessment in teachers with dysphonia
	There is no significant relationship between self-perception and clinician’s perceptual voice assessment in teachers with dysphonia.

	Spearman rank inter- correlation
	Significant relationship, hence rejected
	Negative significant correlation

	7.
	To study day to day vocal habits, classroomergonomics, risk factors, dietary factors and after school voice usage in teachers with and without dysphonia
	There is no significant difference in day to day vocal habits, classroom ergonomics, risk factors, dietary factors and after school voice usage in teachers with and without dysphonia.

	Mann Whitney -U test
	Significant difference in few areas, hence partially rejected
	There are differences in various aspects of 
day to day vocal habits, classroom ergonomics, risk factors, dietary factors and after school voice usage in teachers with and without dysphonia.















					Chapter 5
	       DISCUSSION

This chapter discusses a brief overview of the complete study comprising of the aims, objectives, method and results pertaining to the same. The main aim of the study was to assess the Voice Activity and Participation Profile (VAPP),Voice-related Quality of Life (V-RQOL) and instrumental measures in teachers with dysphonia and secondarily to compare their results with teachers without dysphonia. 80 teachers with dysphonia and 100 teachers without dysphonia constituted the study population. There were further segregated according to their age: Group-1 Teachers with dysphonia (25 to 40 years), Group-2 Teachers with dysphonia (41 to 55 years), Group-3 Teachers without dysphonia (25 to 40years) and Group-4 Teachers without dysphonia (41 to 55 years). The Vocal Behaviour questionnaire (VBQ), Voice Activity and Participation Profile (VAPP), Voice-related Quality of Life (V-RQOL) questionnaire were administered on them and their voice samples were obtained for further objective measurements.
The statistical results obtained from the data collected from the present study have been presented in the previous chapter (Chapter 5 - Results). This chapter describes and discusses the results obtained from the statistical analysis, taking into consideration the different studies in the literature.
Objective-1: To assess the Voice Activities and Participation Profile (VAPP) in teachers with and without dysphonia. 
	In the present study, there existed a significant difference in all the subscales of the VAPP questionnaire i.e., self-perception of voice problem, effect of dysphonia on job, effect of dysphonia on their daily communication, effect on social communication, effect on emotion and in the total VAPP scores in teachers with and without dysphonia across all the age groups. The median values for Group-1 and Group-2 (teachers with dysphonia) were higher than the values obtained for Group-3 and Group- 4 (teachers without dysphonia) in all the subscales. Post hoc analysis showed no significant difference within scores obtained of Group-3 and Group-4 in any area (group of teachers with no dysphonia) 
	Similar findings were reported by Bermudez de Alvear and Martı´nez-Arquero (2009) in their study using the VAPP which showed that teachers with voice complaints had a 41% reduction in quality of life and overall elevated summary scores as compared to those teachers without voice complaints. Bassi et al. (2011) studied the impact of dysphonia on quality of life of 88 female teachers who were serving in the municipal schools of Brazil and had been diagnosed to be having dysphonia. The VAPP values obtained were higher and demonstrated negative impact on quality of life of the teachers. Specifically, on the parameter of effect of dysphonia on job and daily communication, these teachers had higher scores reflecting that teachers were facing limitations in daily activities due to their voice problems. However, this study also hypothesized that there is a correlation between the negative effect on quality of life and perception of the individual about his/her voice. From the above, it can be hypothesized that dysphonia due to constant professional voice use does has a negative effect on quality of life in teachers.
Tutya, Zambon, Oliveira and Behlau (2011) in a study on 46 teachers with voice problems reported mean total scores of 87.8 on the various VAPP subsections, 4.9 for self-perception of severity of dysphonia, 13.8 for the section on effects on job, 37.7 score in the effects on daily communication domain. The scores on social communication section were 7.3 and 24.3 for the emotional section.  From the above results it can be seen that least scores were obtained in the section on social communication which indicates that teachers with dysphonia perceive lesser social impact due to their voice problem. Higher, however similar result was obtained in present study wherein the median score was 20 each for participants of G-1 and G-2 for the effect on social communication section as compared to other section sub scores. Similarly, in study by Martinello, Lauris and Brasolotto (2011) on 97 teachers with and without voice problems, VAPP scores were higher in group with voice problems. The activities limitation and restriction values were also greater for the same group suggesting that the teachers who reported of vocal issues might face greater hindrance with limitation of their activities which eventually might even restrict their teaching activities. From the comparison results of VAPP sections among both the groups, it was observed that in effected group the impact of dysphonia on the social communication was less as compared to its effect on performance of daily activities, job and daily communication. The results of this study are again in line with the result of the present study.Hence, it can be hypothesized that dysphonia has a greater negative impact on areas related to work and daily communication as compared to socialization and interaction of the teachers with their family members and friends. 
	A general phenomenon seen is that teachers overall as a population are more communicative and forthcoming in expressing their views due to their professional demands. Hence, even a mild to moderate vocal deviation might not have a great impact on them until it becomes severe and starts interfering in their daily professional routine. This might be a possible explanation behind the similarity in study findings.
	In addition, Ghandour, Abdelmoneam, Azab, and Ahmed (2013) in a study on Egyptian teachers highlighted the impact of dysphonia on quality of voice by again using the VAPP. Results indicated that mean scores for daily communication, social communication and emotions domain were more affected in female dysphonic teachers as compared to male counterparts. However, the mean of job domain for male counterpart was almost the same. The total ALS score was also higher than PRS score indicating that activity limitation is more as compared to participation restriction in all the participants irrespective of sex as seen in the present study too. In the subscale of Activity limitation score (ALS) and Participation restriction score (PRS) not only significant differences between the participants with and without dysphonia were seen in the present study, but the scores for ALS and PRS also presented the same result. The scores were 24.0 and 18.0 for Group-1 and 27.0 and 19.0 for Group-2. It also shows that median values were higher for ALS indicating it to be affected more than PRS. However, due to predominance of females in teaching profession in India, the present study included only female teachers as participants and hence such relation could not be ascertained with respect to different gender.
	Yiu and Ma (2002), using the VAPP studied the impact of voice problems on occupation, daily communication, social communication and emotions on a group of 30 teachers enrolled in a workshop for improving their teaching voices. The participants also included two more groups- one with 30 patients with dysphonia and 30 normal individuals who did not have any vocal issues. Results of the VAPP showed that though mean VAPP scores were highest for the dysphonic individuals due to obvious voice issues, the scores of teachers were also affected. The ALS scores of the teachers were more affected as compared to their PRS scores and this was specifically seen in the section of job hence indicating that teachers do face vocal issues irrespective of whether they report of voice problems or not.
	 From the above studies it can be summarized that effect of dysphonia in teachers is more seen in limitation of their activities as compared to restriction in participation. The most important criteria for teachers are to have voice irrespective of its quality and hence they keep misusing it.In the present study, most teachers rated their vocal alteration as mild and moderate and these mild to moderate vocal issues had probably yet not started to affect their teaching activities severely. However, even the ones having no vocal issues did realize that any problem in their voice may further limit their professional careers.
	The VAPP captures the effect of dysphonia on professional voice users and its domains deal with situations that relate to occupational contexts explaining the possible relationship between dysphonia, quality of life and its effect on work. Of all the available instruments, the VAPP sheds light on the possible activity limitations and participation restrictions that professional users might have to face due to their dysphonia. As voice is an integral part of the occupational voice users especially teachers, it would be difﬁcult for teachers to avoid voice activities related to their jobs, despite the limitation imposed by their voice problems.
As the findings revealed significant difference in scores of VAPP in teachers with and without dysphonia, the null hypothesis-1,“There is no significant difference in Voice Activities and Participation Profile scores (VAPP) in teachers with and without dysphonia” is rejected.

Objective-2:To study the Voice-related Quality of Life (V-RQOL) in teachers with and without dysphonia.
The Voice-related Quality of Life (V-RQOL) of the participant teachers indicated that there was a significant difference for the subscales- physical functioning, social emotional and the total V-RQOL score between teachers with and without dysphonia. The results of the present study are similar to the results obtained by studies done by Mendoza and Carballo (1998), Wellens and Van Opstal (2001) and Bermúdez de Alvear and Martinez-Arquero (2009) where they stated that teachers with voice disorders showed poor voice-related QOL dimensions than the teachers without dysphonia. In addition, study by Martinello, Lauris, and Brasolotto (2011) on 97 teachers with and without voice problems, found the V-RQOL scores of disordered groups to be less than the group of teachers with no voice problems
	The result of median scores in the present study for teachers with dysphonia group in physical functioning, social-emotional and total domain were 58.33,75.0 and 35.0 (Group-1) and 50.0, 56.25 and 47.50 for Group-2 respectively. The median scores on all the subscales for Group-3 and Group-4 were higher than Group-1 and Group-2 in the present study. However, no within group differences could be ascertained between G-1 and G-2 in any of the areas, hence indicating that age might not be a contributing factor. Predominance of physical functionality over the social-emotional scores was observed in both teachers with dysphonia as well in group of teachers without dysphonia. This might be explained by the questions in this domain that reflect the main problem faced by teachers is that they run out of breath or have trouble while speaking loudly or being heard in noisy situations. These results are in line with the results obtained by Hogikyan and Sethuraman (1999) in their V-RQOL validation study wherein the mean scores for dysphonic as well as non-dysphonic group for total score were 53.5 and 98, 55.9 and 98.9 for social-emotional domain and 51.9 and 97.3 for physical domain. Other studies corroborate with this finding in which social-emotional domain is having less impact due to dysphonia as compared to the physical functioning one (Behlau, Hogikyan, and Gasparini, 2007; Gasparini and Behlau, 2009). Physical discomfort such as difficulty speaking loudly with background noise and fatigue while speaking seem to contribute more negative vocal impact than factors related to social-emotional components. 
	In fact, in the study by Grillo & Penteado (2005) done on 120 elementary school teachers, though 49.2% of the subjects evaluated their voices as good, they however did face discomfort when having to speak louder to a larger gathering in noisy environments. They also reported of running out of air quickly and having to take deep breath constantly while speaking. Jardim, Barreto and Assuncao, (2007) also reported similar findings among teachers with voice problems. Mahajan and Gore (2016) in a study on 40 secondary school teachers also highlighted the fact that though the total V-RQOL score was 81.4, however the teachers did report of vocal concerns. Similar findings were obtained in the present study. 
This result analysis lead to another reflection perspective that might be that teachers are not sensitive enough for themselves analyzing their vocal quality and subtle changes in it. This is consistent to results of present study where teachers without dysphonia have a good V-RQOL score despite unfavorable teaching conditions and environment. Teachers need to be enlightened regarding the consequences of their profession and emphasized regarding subtle symptoms which should not be neglected and taken care of at the earliest.  As their profession places a high demand on their vocal apparatus and they do not always have favorably working conditions, it can negatively impact their quality of life. This situation holds true for Indian teachers at large.
As the findings revealed significant difference in scores of V-RQOL in teachers with and without dysphonia, the null hypothesis-2,“There is no significant difference in Voice-related Quality of Life (V-RQOL) in teachers with and without dysphonia is rejected.

Objective-3:To study the objective voice measures in teachers with and without dysphonia. 
In order to study the acoustic and aerodynamic voice measures for vowels /a/, /i/ and /u/, the findings obtained from the statistical analysis between and within the groups were studied and compared which are discussed in the following section.
Fundamental frequency (F0) 
	Fundamental frequency is an important parameter as it gives us information about the rate at which vocal fold vibrates in the larynx. Any pathology in the voice will alter the rate of vibrations, hence leading to change in fundamental frequency values. The overall trend observed in the median values of /a/, /i/ and /u/ for mean fundamental frequency was that teachers with dysphonia presented a decrease in fundamental frequency when compared to the teachers without dysphonia irrespective of age. The median scores of F0 (in Hz) for vowels /a/, /i/ and /u/ were 201.37, 203.01 and 202.93 for Group-1. For Group-2, the F0 values were 200.19 for /a/, 202.13 for /i/ and 202.34 Hz for /u/. These F0 median values were lower than the median values of Group-3 and Group-4. The values were 223.43, 226.67 and 228.67 Hz for /a/, /i/ and /u/ for Group-3.  For Group-4, median F0 values were 210.40, 220.32 and 223.89 Hz for the three vowels respectively.These findings are in agreement with results of study done by Majeed and Haneefa, (2017) where in the mean F0 was 177.33Hz in group of teachers with dysphonia as compared to 193.29 Hz in teachers with no voice complaints group. Similar results were also obtained by Pereira, Tavares, and Martins, 2015; Ribeiro, Gama, Bassi, and Teixeira, 2013; Preciado, Perez, Calzada, and Preciado, (2005) and Lewis, Casteel and Mahon, (1982) on studies involving teachers with dysphonia. 
	There have been a number of studies which have reported an increase in F0 in normal teachers (Rantala & Wilkman, 1999; Rantala, Vilkman & Bloigu, 2002; Laukannen, Ilomaki, Leppanen, & Vilkman, 2008; Rajasudhakar & Savitri, 2010; Zielińska-Bliźniewska et al., 2013). These studies have emphasized the effect of habitual vocal loading as the causative factor for increase in fundamental frequency. Similar pattern has been observed in the present study where in median values of F0 for /a/ (223.43 Hz), /i/ (226.67 Hz) and /u/ (228.67 Hz) for teachers without dysphonia in the age group 25-40 years (Group-3). It is interesting to note that these values are slightly higher than the mean F0 values of the non-voice professionals with no dysphonia group i.e. /a/ (212.97 Hz), /i/ (218.38 Hz) and /u/ (223.53 Hz) for age 25-40 years. Similar results were obtained in the age group 41-55 years.
	However, findings of Dehqan and Scherer (2013) are not in sync with the findings of the present study and has reported a decrease in F0 in female teachers observed as compared to control group. According to these authors, the reason attributable to this can be a decrease in tissue stress in case of increase in vocal fold cross sectional area but no change in tension forces for elongation of vocal cords. As female teachers are more susceptible to increased mass of vocal fold cover due to their hormonal and structural differences as compared to men, they are more susceptible to develop dysphonia. Another reason stated by Dehqan and Scherer (2013) for decrease in F0 might be psychological or functional in nature wherein use of lower pitch adds to more authority in the classroom. 
	On statistical analysis of the present study, the above data was analyzed further to see if any significant difference existed across the groups i.e., teachers with and without dysphonia across different age ranges using the Kruskal Wallis test. Significant difference was found in all parameters other than harmonic to noise ratio (HNR) for vowel /a/ and /i/.  
Jitter
	With respect to jitter measurement values, increase in both jitter % and jitter absolute values were observed for the teachers with dysphonia group. It was more in Group-2 as compared to Group-1 indicating that probably it increases with age too.Study of Tavares and Martins (2007) also found that jitter is significantly higher in teachers with dysphonia compared to teachers without dysphonia. Sorenson and Horii, (1985) had stated that voices of female teachers are related to high values in jitter measurements.
	The findings of the present study are in line with study done by Pereira, Tavares and Martins, (2015) wherein the jitter % values obtained for teachers with voice problems was 1.85. Similarly, Abdel Hamid, Eldessouky, Iskender, and Hassan (2014) also reported jitter values to be 2.44 in dysphonic teachers as compared to a control group where values were 0.54. Ribeiro, Gama, Bassi, and Teixeira (2013) in a study on 905 teachers out of which 589 were females found the jitter % to be 1.13 in the group with dysphonia as compared to non-dysphonic group where in the average jitter value was 0.70. Similar results were obtained by other researchers too (Preciado, Perez, Calzada, & Preciado, 2005; Zielińska - Bliźniewska et al., 2013; Aghadoost, Amiri Shavaki, Moradi, & Jalai, 2013; Lin et al., 2016). Majeed and Haneefa (2017) also reported increased jitter value of 3.04 for study group which included 40 teachers who were in the dysphonic group as compared to 2.11 in the control group. The results of the present study in relation to jitter percent and jitter absolute was similar with the above-mentioned studies. However, no specific age-related studies have been quoted in the literature.  
Shimmer
         The overall trend in the mean and S.D values observed for shimmer (local and absolute) was that teachers with dysphonia presented an overall increase in shimmer values when compared to the teachers without dysphonia irrespective of age. This finding is in agreement with results of studies done by Majeed and Haneefa, (2017) wherein mean shimmer of dysphonic teacher group was 3.12 as compared to 2.84 in the control group (teachers with no dysphonia). Similarly, Dehqan and Scherer (2013) in their study on Iranian school teachers found the shimmer percentage to be higher than control group (4.46 % as compared to 2.99 in non-teachers). These findings are also corroborated by findings of Rantala and Vilkman, 1999; Rantala, Vilkman, and Bloigu, (2002); Rajasudhakar and Savitri, (2010). Laukkanen, Ilomaki, Leppanen and Vilkman, (2008) reported that increase in jitter and shimmer values is an indication of vocal fatigue in normal. Preciado, Perez, Calzada and Preciado, (2005), too reported shimmer percentage values of 2.09 in female teachers with no voice problem as compared to value of 4.05 in disordered group. The shimmer dB values obtained were 0.25 for non-disordered group of teachers as compared to 0.35 for dysphonic group.  Zielińska-Bliźniewska et al. (2013), Lin et al. (2016) and Aghadoost, Amiri Shavaki, Moradi and Jalai, (2013) also have reported a significant rise in the shimmer local (%) value and shimmer absolute.  
	Rantala, Vilkman and Bloigu, (2002) have reported of increased perturbation (jitter and shimmer) values in teachers. Laukkanen, Ilomaki, and Vilkman (2008) hypothesized fatigue to be the causative factor for impaired neuromotor control of larynx.
Noise to Harmonic Ratio (NHR)
	The trend seen in noise to harmonic ratio values was that teachers with dysphonia had increased noise to harmonic ratio values for Group-1 and Group-2 as compared to teachers without dysphonia i.e., Group-3 and Group-4. The noise to harmonics ratio in the population with dysphonia irrespective of age is elevated, which indicates a significant rise in hoarseness. This noise to harmonic ration is a good index of hoarseness as stated by Yumoto, Sasaki and Okamura, (1984). It might also be an early predictor of voice pathology, as teachers who are at risk have a higher value. This concurs with other studies by Preciado, Perez, Calzada, and Preciado (2005), Zielińska-Bliźniewska et al. (2013), Lin et al. (2016), Niebudek-Bogusz, Kotylo, and Sliwinska-Kowalska (2007) and Wolfe, Fitch and Cornell (1995) all of who report significant rise in noise to harmonics ratio in their studies, independently. The probable explanation for increased noise to harmonic ratio in teachers can be attributed to the fact that continuous use of voice can lead to inflammation, hematoma and vasodilation of the vocal folds resulting in increased mass and stiffness of vocal cord cover. This in turn decreases the amplitude leading to asymmetrical movement of mucosal wave. This leads to decrease in sub glottal pressure and hence insufficient support for regular vibrations resulting in turbulent airflow which is manifested as abnormal jitter, shimmer and noise to harmonic ratio respectively.              
Harmonic to Noise Ratio (HNR)
	The trend seen in harmonic to noise ratio values was that teachers with dysphonia had decreased harmonic to noise ratio values for Group-1 and Group-2 as compared to Group-3 and Group-4.Similar findings were obtained by Abdel Hamid et al (2014) wherein they found the harmonic to noise ratio of dysphonic teachers to be 16.12 as compared to control group value of 22.01. The harmonic to noise ratio measures for Iranian female teaching population were significantly lower than their corresponding control group (Dehqan & Scherer, 2013; Mohseni & Sandoughdar, 2016)  
Aerodynamic measure-Maximum phonation duration (MPD)
	Mohseni and Sandoughdar, (2016) in their study on teachers found the maximum phonation duration in teachers to be less than the control group. This variation may be because of the difference in the vital capacity or larynx dysfunction (Sataloff, 2005). The result of the present study also found that there was a significant difference found between the participants of both age groups with and without dysphonia in the measures of maximum phonation duration (MPD). The median scores for maximum phonation duration for the present study was found to be 9.14 seconds for /a/, 9.28 seconds for /u/ and 9.26 seconds for /i/ in Group-1 and 8.70, 8.64 and 8.99 seconds for /a/, /i/ and /u/ respectively for age group 41-55 years (Group-2). For the teachers without dysphonia group (Group-3), the MPD for /a/, /i/ and /u/ was 9.67 seconds, 10.82 and 9.96 seconds. For age group 41-55 years (Group-4), it was 9.87, 10.12 and 10.12 seconds for the three vowels respectively.  These values are slightly lower that what have been reported in literature. This finding is in agreement with results of studies done by Majeed and Haneefa, (2017) wherein maximum phonation duration was found to be only 11.7 seconds in group of teachers with dysphonia as compared to 12.9 seconds in the control group (teachers with no dysphonia). In the non-voice professional group with no dysphonia, maximum phonation duration for /a/, /i/ and /u/ was 15.98, 14.06 and 14.13 seconds respectively for age group 25-40 years whereas for age group 41-55 years, it was 13.40 sec, 14.0 sec and 13.25 sec for the three vowels. It can be seen that the maximum phonation duration values of teachers without dysphonia are still low as compared to the non-voice professionals without dysphonia indicating that long term teaching brings changes in their objective measures too.    
	In addition, similar results were obtained by Preciado, Perez, Calzada and Preciado, (2005), Aghadoost, AmiriShavaki, Moradi and Jalai, (2013); Pereira, Tavares and Martin, (2015)and Cantor, Fajardo and Burdorf, (2016), all of whom concur in their studies that having voice problem, especially dysphonia leads to the subjects having a low maximum phonation duration. For Preciado, Perez, Calzada and Preciado, (2005), this value was 15.6+5.23 sec in the female participants with dysphonia as opposed to 17.9+5.40 sec in normal. The same was reported to be 12.21+2.98 sec for dysphonic patients by Aghadoost, Amiri Shavaki, Moradi and Jalai, (2013) as opposed to 17.16+4.08 sec in normal population. In the study by Pereira, Tavares and Martin, (2015), the maximum phonation duration for 90 dysphonic teachers for /a/ was found to be 10.14+4.43 sec which is itself quite low.
	As the findings revealed significant difference in objective voice measures in teachers with and without dysphonia, the null hypothesis-3,“There will be no significant difference in objective voice measures of teachers with and without dysphonia for vowels /a/, /i/ and /u/” is rejected.

Objective 4: To study significant relationship between acoustic voice parameters and self-rating in teachers with dysphonia.
	Self-rating of dysphonia is a parameter which is highly valued now-a-days with the multidimensional assessment protocols being followed everywhere. As it aims to capture the client’s perception about his/her own problem, the teachers self-rating about their own problem highlights the impact that dysphonia is having on their occupation and day to day life.  Greater integration among measures of acoustic analysis, perceptual analysis by therapist, and visual laryngeal examination have been seen, however the association between patient’s self -assessment and acoustic information is very scarce and limited in literature especially talking about the teaching population.  In the present study using the VAPP, the relationship between self-rating of teacher with dysphonia and maximum phonation duration was found to be positive and significant for both Group-1 and Group-2. This result is corroborated by findings of Cantor, Fajardo, and Burdorf (2016) done on teaching population. These results shed light on the fact that in teachers with dysphonia, physical discomfort leading to vocal fatigue might be the first symptom which is manifested leading to reduced measures of phonation duration.  And hence, teachers start having negative self-rating about their voices. However, in the study conducted by Dehqan, Yadegari, Scherer, and Dabirmoghadam (2017) on males using the Voice Handicap Index (VHI) on different types of voice disorder population, there was significant weak and negative correlation between physical subscale of VHI and total score and maximum phonation duration in the muscle dysphonia group. As the study was not done on teachers and consisted of males, its results cannot be totally comparable. These results have also been reported by Schindler et al. (2009).  
	Similarly, for both the age groups in the present study (Group-1 and Group-2), F0 and harmonics-to-noise ratio were found to be related to the self-rating, but not significantly. In terms of harmonics-to-noise ratio, the studies conducted by Dehqan et al. (2017) and Hsiung, Pai and Wang (2002), weak but positive relation between harmonics to noise ratio and self-rating has been reported which is in lieu with the results of study conducted. This result is also in agreement with Lopes et al. (2017) who had reported a weak positive relation between F0 and jitter and all self-ratings scores obtained on the Voice Symptoms Scale (VoiSS) on 257 patients having dysphonia. Further, similar results were obtained for shimmer and weak negative correlation for noise excitation ratio (GNE). However, the Voice Handicap Index (VHI) also administered on the same population did not correlate with any of the acoustic measures.  
	All the other measures like jitter, shimmer and noise to harmonic ratio were either significantly negatively correlated or no correlation was seen in the present study. Studies conducted by Lehto, Laaksonen, Vilkman, and Alku (2006), Laukkanen, Ilomaki, Leppanen, and Vilkman (2008), Aghadoost, Amiri-Shavaki, Moradi, and Jalai (2013), Cantor, Fajardo, and Burdorf (2016) and Faham et al. (2017) report a lack of correlation between the two measures. Further, the jitter and shimmer values and their relation to self-perception of dysphonia in the disordered group indicated a significantly negative relation in the present study. Studies conducted by Dehqan et al. (2017) and Schindler et al. (2009), indicate a significant strong relation of jitter and shimmer with self-ratings but only for a specific lesion type. 
	Considering contradictory and inconclusive literature, it shed light to the fact that self-perception of disability and acoustic measures though related appear to be independent and need to be studied independently.
	As the findings revealed significant relationship between objective voice measures and self-rating in teachers with dysphonia, the null hypothesis-4, “There will be no significant relationship between objective voice measures and teacher’s self-rating in teachers with   dysphonia” is rejected.
Objective 5: To study significant relationship between Voice Activities and Participation Profile (VAPP) and Voice-related Quality of Life (V-RQOL) in teachers with dysphonia.
	A strong positive agreement was obtained between both the questionnaires used in the study i.e., the Voice Activities and Participation Profile (VAPP) and Voice-related Quality of Life (V-RQOL) in teachers with dysphonia. Although the mean score of both the questionnaires showed a small difference which was systematic in nature, the Bland Altman plot showed that this small difference did not vary systematically over range measurements. A strong positive association was found between VAPP and V-RQOL scores and showed higher agreement with regard to self-perception of quality of life among teachers with dysphonia. These findings are in accordance with the study done by Tutya, Zambon, Oliveira, and Behlau (2011) where they had compared the V-RQOL, VHI and VAPP scores in teaching populations. Similar findings were obtained in a study done by Cantor and Burdorf (2014).
The VAPP and V-RQOL partly reflect different aspects of the impact of dysphonia on quality of life of an individual as the definition of quality of life differs in both the tests used. 
On one hand the specific limitations in activities and participation that can arise as a consequence of voice problem are addressed by the VAPP, the V-RQOL focusses on different aspects of functioning of individual-including body function and social-emotional aspects. Subsequently, a higher score on VAPP indicates more restrictions in daily activities and social participation due to dysphonia, however a higher score on V-RQOL implies the opposite. A higher V-RQOL value indicates a lower impact of any form on dysphonia on socio-emotional and physical functioning. Although the VAPP covers a wide range of health and health related domains than V-RQOL, both instruments are associated with similar individual and environmental factors.
	Hence, it can be concluded that the results of VAPP and V-RQOL in studies on Voice-related Quality of Life are comparable when seen in totality, although they partly reflect different aspects of quality of life.
	As the findings revealed significant relationship between Voice Activities and Participation Profile (VAPP) and Voice-related Quality of Life(V-RQOL) in teachers with   dysphonia, the null hypothesis-5, “There is no significant relationship between Voice Activities and Participation Profile (VAPP) and Voice-related Quality of Life(V-RQOL) in teachers with dysphonia” is rejected.
Objective 6: To study relationship between self-perception and clinician’s perceptual voice assessment in teachers with dysphonia.
The purpose of this analysis was to measure the degree of agreement between clinician’s perceptual assessment and teacher’s self-perception regarding the severity of dysphonia. The group of teachers with dysphonia was taken as a whole group without considering age. The inter correlation between the clinician’s perceptual assessment and teacher’s self-assessment indicates negative significant correlation implying the fact that the despite the presence of dysphonia the teachers rated their voices to be better as compared to what the clinician judged them. The underlying reason behind this can be explained with regard to the fact that most of the teachers in the study had mild to moderate level of dysphonia. Secondly over a period of time, teachers get used to subtle changes and do not perceive them as problem.
Teachers due to their professional demands develop an extrovert personality and are more communicative in nature. Due to this, probably mild to moderate vocal deviations are not perceived as a major obstacle in their social communication. The same result was obtained by Tutya, Zambon, Oliveira, and Behlau (2011) where in dysphonic teachers perceived lessen social impact as compared to other dysphonic population. 
	Spina and Crespo (2017) also obtained similar result regarding contradiction between the therapist and the subjects. Poor level of agreement was obtained between self-assessment made by subjects and vocal assessment made by voice therapist. In the study 245 subjects with voice complaints rated their voices. However, most subjects rated their voice as being worse than what was perceived by the voice therapist. The probable reason for this would have been that subjects with dysphonia rated their voice based on the physical sensations like fatigue, tension which they felt while speaking and hence their rating was more severe as compared to the one done by clinician.
In another study done by Ugulino, Oliveira, and Behlau (2012), 96 individuals (48 with vocal complaints and indicated for voice therapy and 48 with no vocal complaints) evaluated on basis of V-RQOL scores, performed a self-assessment and underwent auditory perceptual assessment by a voice therapist. Results revealed a weak correlation between vocal self-assessment and auditory perceptual analysis of sustained vowel only. No correlation was found between any other measure on the auditory perceptual analysis and self-assessment scale.
	The fact that the assessments are not in agreement but both indicate correlation with the V-RQOL protocol indicates that they are disagreeing in severity but are not discrepant. In other words, they may disagree but they are still close. This disagreement between voice therapist assessment and subject’s self-assessment is in fact an indicator that considering the patients point of view with respect to their dysphonia is something which cannot be ignored. Hence, evaluation and intervention of dysphonia should be done considering the patients perspective too. 
As the findings revealed significant relationship between self-perception and the clinician’ perceptual voice assessment in teachers with dysphonia, the null hypothesis-6, “There is no significant relationship between self-perception and the clinician’ perceptual voice assessment in teachers with dysphonia” is rejected.
Objective-7: To study day to day vocal habits, classroom ergonomics, risk factors, dietary factors and after school voice usage in teachers with and without dysphonia.	
 The results of day to day vocal habits of teachers of Group-1 and Group-3 indicated a significant difference in the variables: use of voice excessively, talking loudly, shout excessively to be audible, try talking above background noise, continue speaking till out of breath and clearing of throat to make voice better. Studies by Bolbol, Zalat, Hammam and Elnakeb (2017), Rossi-Barbosa et al. (2016), Bovo, Galceran, Petruccelli, and Hatzopoulos (2007) and Wai-Yan and Piano (2006) have concluded independently that excessive voice usage may result in voice disorders which is generally seen in teachers. Chen et al. (2010) in their study affirmed speaking loudly can be a contributing factor for developing dysphonia. Trinite (2017) reported extra vocal load, shouting, and throat clearing as risk for factors for developing voice problems in study done on Latvian school teachers. Wai-Yan and Piano (2006) also concluded that the teachers had to raise voice to be audible in noisy classrooms, open areas or larger classrooms, and in classrooms where level of echo was higher, which supports the data obtained in the present study that the teachers must shout excessively to be audible and try talking above background noise. However, no significant difference was found in variables - talk rapidly, strain voice while speaking or talk excessively on the phone. 
	The results obtained for the variable-day to day vocal habits for Group-2 and Group-4 were also similar with the only exception that straining voice while speaking was not found to be significant variable as compared to teachers in age group 25 to 40 years. All of the studies done by Leāo, Oates, Purdy, Scott, and Mortan (2015), Villanueva-Reyes (2011) and Cantor and Burdorf (2014), teachers of higher age group have a greater possibility to have a voice problem due to these day to day vocal habits. Habitual use of these vocal and non-vocal habits leads to vocal fatigue.  According to Sapir (1993) due to vocal fatigue, the voice of teachers tires easily and they start experiencing difficulty in talking or engaging in any other vocal activity. It was found true in the present study as significantly higher number of teachers in the teachers with dysphonia group reported that they stopped speaking frequently because their voice gets tired.
	One important observation done during the study in teachers without dysphonia group (Group3 and Group-4) was that the participants too exhibited these vocal symptoms however their severity was less. This is consistent with the Rossi-Barbosa et al. (2016) who reported that 35.4% teachers experienced acute voice disorders and 25.5% reported chronic voice disorders.Hence, it reflects the fact that all teachers irrespective of their current vocal status are at risk for future development of dysphonia of any degree. In fact, these vocal problems may initially begin slowly and sporadically, and may further contribute to the development of serious occupational voice disorders.
	With respect to classroom ergonomicsof Group-1 and Group-3, results indicated that there was no significant difference between the variables of classroom ergonomics except in the variable talk and chalk and increase loudness in case of background noise. In terms of chalk dust, it was seen that chalk dust exposure resulted in the poor air quality of the classroom (Lin, Lee, & Huang, 2015; Nikam & Hirkani, 2013) which can have an impact on the respiratory tract, causing infections. This in turn, leads to the increased risk of voice disorders (Devadas, Bellur, & Maruthy, 2017; Trinite, 2017). Wai-Yan andPiano (2006) did conclude that the class room ergonomics did play a major part in terms of excess loud background noise, larger classrooms, and with high level of echo heard in the development of voice disorders by teachers. They concluded that classroom acoustics was closely associated with the presence of voice disorders in teachers.
	For the age group 41to 55 years (Group-2 and Group-4), the results indicate that there is no significant difference in the variables of classroom ergonomics except in the variable talk and chalk between teachers with and without dysphonia. It might be interesting to note that few of the teachers in either dysphonic or non-dysphonic group were provided with any form of amplification device on regular basis. This facility was restricted to only occasional use during one or two school events annually. 
	The comparison results of risk factorsof Group-1 and Group-3 indicated a significant difference in the variables: exposure to dust, noise level high in classroom due to internal source but not in variables- noise level high in classroom due to external source and classroom well-lit and ventilated. Sliwinska-Kowalska, et al. (2006) confirmed that there is a significant difference in risk factors between teachers with and without dysphonia. With respect to noise level, the findings in this study are consistent with findings of Sapir (1993); Vilkman (2000, 2004) and Devadas, Bellur, and Maruthy (2017).  For good and comfortable communication, the acceptable noise levels in the classroom should be below 35–40 dB (A) (Berg, 1993). However, very few primary schools meet these requirements in the Indian context.  Generally, high background noise levels which is at least 10–15 dB higher than the recommended standards has been reported in the classrooms (Crandell & Smaldino, 2000). In the present, teachers reported that there was medium to high levels of noise in the classroom which actually forced them to raise their voice. Similar results were obtained in Group-2 and Group-4.
	With respect to variable- dietary factorsof Group-1 and Group-3, there was no significant difference between the groups in all the variables except excessive intake of tea/coffee/carbonated drinks.  This is in consonance with findings of Lira-Luce, et al. (2014) and Sebastian, Suresh, Simon, and Ballraj (2012) who conclude that the probability of getting voice disorders is greater among teachers who have an excessive caffeine consumption and among those who suffer from acid reflux problem. However, the results obtained for teachers with and without dysphonia (41-55 years) highlighted significant differences existed in the variable-excessive intake of tea/coffee/carbonated drinks, frequent consumption of oily food, and going to bed immediately after dinner which probably induces reflux leading to gastro esophageal reflux disorder.
	After school voice usageof Group-1 and Group-3 indicated no significant difference in all variables. However, in Group-2 and Group-4, in the variable-engage in choral singing, significant difference was found among both the groups also indicating that age might be a contributing factor. Choral singing as in Bhajans, religious devotional songs are something commonly seen in Indian context. This is a part of our culture and lot of males/females indulge in these activities too once they reach middle age. Regular singing at high levels can also be an attributing factor to dysphonia. Teachers who are already exposed to continuous teaching when indulge in such activities increase their risk of having voice problems.  
	As the findings revealed significant difference in some variables between teachers with and without dysphonia, the null hypothesis-7,“There is no significant difference in day to day vocal habits, classroom ergonomic, risk factors, dietary factors andafter school voice usage in teachers with and without dysphonia” is partially rejected.
	Along with the objectives of the study, a wealth of information was also obtained from the Vocal Behaviour Questionnaire. 	
Vocal Behaviour Questionnaire (VBQ) Findings
	The first section of questionnaire dealt with demographics details, past history of vocal symptoms and self-reported health morbidities. With respect to demographic data, effect of age was found significant as a contributing factor for dysphonia in teachers in the present study. Studies by Roy et al. (2004a), Russell, Oates, and Greenwood (1998) and Pekkarinen, Himberg and Pentti (1992) support this result and their studies confirmed that teachers older than 50 years had a higher prevalence of voice disorders. However, there are many studies contradicting relationship between age and dysphonia (Alva, Mashado, Bhojwani, & Shreedharan, 2017; Chen, Chiang, Chung, Hsiao L.C. & Hsiao T.Y, 2010). In a study conducted by Nerriere et al. (2009) teachers new to teaching profession had a high prevalence of voice problems due to inexperience with respect to coping strategies and less tolerance to vocal demands which are developed over the years. 
	Similarly, effect of years of teaching was also found significant in the present study. Majority of subjects in dysphonic group had been teaching for 11 to 20 years and comprised professionals in the age group 41 to 55 years. Similar findings were reported by Devadas, Bellur, and Maruthy (2017) in their study where they found that the risk of dysphonia was 1.7 times greater for teachers with more than 20 years of teaching experience than teachers with less experience. Smith et al. (1997) and Roy et al. (2004a) also agreed with the fact that greater number of teaching years increases vocal fatigue over time. Titze et al. (1997) stated that the accumulated injury due to prolonged use in teachers can be so severe that recovery may not be possible. However, studies done by Russell et al. (1998), Sapir et al. (1993), and Chen et al. (2010) do not corroborate this finding and state that age is not a significant factor for occurrence of dysphonia. 
	With respect to the results related to symptomatology of vocal symptoms in the participants of the present study, the most predominant vocal symptoms in Group-1 were tired voice, dry throat, constant throat clearing, and difficulty maintaining loud voice.  These were followed by symptoms of hoarseness, shortness of breath while speaking, feeling of lump in throat, loss of voice and pitch change. These observations of the present study are in consonance with findings of other studies by Alva, Mashado, Bhojwani and Shreedharan (2017); Devadas, Bellur, and Maruthy (2017); Roy et al. (2004b); Russell, Oates, and Greenwood (1998); Smith, Kirchner, Taylor, Hoffman, and Lemke, (1998b) and Tavares and Martins (2007). In these cited studies in relation to symptomatology, the researchers stated that symptoms like vocal fatigue, vocal strain/dry throat are possible signs of phono trauma where in these symptoms may begin slowly and sporadically and consequently lead to laryngeal disorders over a period of time. Ferreira et al. (2010) and Lima-Silva et al. (2012) have found a positive correlation between occurrence vocal issues and excessive use of voice, shouting, inadequate hydration, limited jaw opening, lack of rest and sleep disturbances. In Group-2, symptoms like dry throat, feeling a lump in throat, loss of voice, change in pitch, difficulty maintaining loud voice and shortness of breath predominated with respect to severity. This can be attributed to the fact that with increasing age, normal process of ageing does cast it effects on vocal apparatus too.
	In the teachers without dysphonia group (Group-3 and Group-4), these symptoms were present however their severity was less as compared to dysphonic group. There is no dearth of literature regarding the common vocal symptoms in teachers. (Roy et al., 2004b; Sala et al., 2001; Preciado, Perez, Calzada, & Preciado, 2005; Munier & Kensella, 2008). In India, due to disproportionate student strength and mostly unhealthy teaching conditions lot of teachers do report of vocal symptoms which might initially be less severe and if not taken care of can lead to dysphonia.
The self-reported health morbidities results showed predominance of upper respiratory tract infections like pharyngitis, common colds and cough, and allergies to be present in teachers with dysphonia irrespective of age group (Group-1 and Group-2). This result is in line with results obtained by Devadas, Bellur, and Maruthy (2017) wherein upper respiratory tract infections (URTI) (laryngitis, rhinitis, pharyngitis) were found to 2.2 times higher in teachers who had voice problems. Other studies in the literature also showed a significant positive association between respiratory problem and dysphonia in teachers. (de Medeiros, Barreto, & Assuncao, 2008; Smith et al.,1997; Marcal & Peres, 2011; Sebastain et al., 2012; Trinite, 2017). The probable reason behind this could be that regular exposure to dust and chalk increases the likelihood of URTIs in teachers which leads to laryngitis and the same has been found in the present study that, 95% of the teachers were using chalk and duster in their classroom. Inflammation of the folds due to persistent vocal usage may impair voice.
	Gastric reflux was also reported to be positive in 31.4% of teachers in Group-1 and in 24.4% in Group-2. This increase in reporting percentage for younger group of teachers with dysphonia can be attributed to the unhealthy consumption of aerated drinks and hectic life style leading to gastric issues. Teachers who reported experiencing acid reflux were found to be 4.8 times at greater risk of having voice problems as compared to teachers who did not experience acid reflux (Devadas, Bellur, & Maruthy, 2017). Acid reflux is one of the risk factors for the development of voice problems (Koufman, Sataloff, & Toohill, 1996; Pribuisiene, Uloza, Kupcinskas, & Jonaitis, 2006; Sataloff, 2008; Sebastain et al., 2012). In the study by Alva, Mashado, Bhojwani and Shreedharan (2017), Gastroesophageal Reflux Disorder (GERD) was well documented as one of the common occurring condition in teachers with voice disorder group.  Laryngitis or tightened laryngeal muscles due to vagus nerve irritation can be caused by reflux. The association between dysphonia and Laryngopharyngeal Reflux (LPR) disease can be attributed to the inflammatory process (Reinke’s edema) and frequent throat clearing associated with LPR. This in turn alters the vocal fold mucosa. Experiencing symptoms of reflux and vocal symptoms simultaneously as reported by the teachers can be explained by this reasoning.
	Studies have reported imbalances in functioning of thyroid gland which can cause voice disturbances. In the present study, with respect to endocrine problems,17.1% (Group-1) and 11.1% (Group-2) of teachers with dysphonia reported of thyroid issues. Findings are corroborated by study done by Devadas, Bellur, and Maruthy (2017) where the risk of developing voice problems was 3.7 times higher in teachers with thyroid problems as compared to teachers who did not report of thyroid issues. Consistent results were found in study by Sebastian, Suresh, Simon, and Balraj (2012) wherein 8% of females having voice problems reported of thyroid problems. Irregular functioning of thyroid hormones leads to increased levels of polysaccharides in the vocal fold, hence leading to increased fluid retention and vocal fold thickening which can lower the fundamental frequency. Hoarseness is usually caused in severe cases of hyperthyroidism. (Kadakia, Carison, & Sataloff, 2013).
	To summarize, the present study has shown the Voice Activities and Participation Profile and Voice-related Quality of Life along with instrumental measures to be affected in teachers with dysphonia as compared to teachers without dysphonia. There are also a number of predisposing factors like dad to day to day vocal habits, classroom ergonomics, risk factors and health conditions that can expedite the occurrence of dysphonia in teachers. Hence, teachers should be considered as at-risk population where strategies to prevent occurrence of dysphonia should be the focus of intervention.











Chapter 7
SUMMARY AND CONCLUSION


This study was conducted with the purpose to investigate the Voice Activity and Participation Profile, Voice-related Quality of Life and Instrumental measures in teachers with dysphonia and secondarily to compare their measures in teachers without dysphonia.In the present study, a purposive sampling was used to select 180 female subjects who volunteered to participate in the study. 80 teachers with dysphonia and 100 teachers without dysphonia in the age ranges of 25 to 55 years constituted the study population. The groups were further divided into two age groups- 25 to 40 years and 41 to 55 years. For the collection of information in relation to the objectives of the present study the researcher used the Vocal Behaviour Questionnaire developed by the researcher to obtain demographic as well as voice use related information. Further the Voice-related Quality of Life questionnaire (V-RQOL) developed by Hogikyan and Sethuraman (1999) and Voice Activity and Participation Profile (VAPP) questionnaire developed by Ma and Yiu (2001) were administered. Voice samples were recorded using the Sony ICD-PX 333 high fidelity digital recorder and PRAAT software (Version 5.0.47: Boersma&Weenink, 2009) was used for objective voice analysis of recorded voice samples. The following areas were investigated:
i. Voice Activity and Participation Profile in teachers with and without dysphonia.
ii. Voice-related Quality of Life in teachers with and without dysphonia.
iii. Objective voice measures in teachers with and without dysphonia.
iv. Relationship between objective voice measures and self-rating in teachers with dysphonia.
v. Relationship between Voice Activity and Participation Profile and Voice-related Quality of Life in teachers with dysphonia.
vi. Relationship between self-perception of voice problems in teachers with dysphonia and their perceptual voice assessment.
vii. Day to day vocal habits, classroom ergonomics, risk factors, dietary factors and after school voice usage in teachers with and without dysphonia
Descriptive statistical procedures included comparison of median scores and range.Inferential statistical measures included Mann Whitney ‘U’ test,Kruskal Wallis test followed by post hoc analysis for comparison of mean range between different groups of participants. Further the researcher used Chi Square to estimate frequency of the response of the participants, Spearman’s rank order correlation coefficient represented through inter-correlation matrices and Bland Altman Plot in the process of data analysis. The results revealed:
i. Significant differences in scores of Voice Activity and Participation Profile inteachers with and without dysphonia were obtained. Teachers with dysphonia in both age groups had higher scores on all the subscales like self-perception of voice problem, effect on job, impact on social and daily communication, and emotions indicating greater activity limitation and participation restriction due to their dysphonia.
ii.  Significant differences in Voice-related Quality of Life in teachers with and without dysphonia were observed. Teachers with dysphonia had lower scores on all the sections of V-RQOL like physical, social - emotional areas and total scores indicating negative impact on their Voice- related Quality of Life.
iii. Increased trends in jitter and shimmer values were observed for teachers with   dysphonia. Maximum phonation duration and fundamental frequency showed decreased values in teachers with dysphonia when compared to teachers without dysphonia.
iv. Of all the objective voice measures, maximum phonation duration was the only measure that showed a moderate significant positive correlation value of r=0.518**and r=0.470** with self-rating in teachers with dysphonia for both the age groups. 
v. A strong positive significant correlation was obtained between Voice Activities and Participation Profile (VAPP) and Voice-related Quality of Life (V-RQOL) used in the study. Though both these scales in some areas are comparable, however they measure different aspects of voice problems faced by individual having dysphonia. Hence, information from each test is valuable and should be administered independently. 
vi. A strong negative significant correlation (r= -0.703**) was obtained between self-perception in teachers with dysphonia and their perceptual rating done by clinician highlighting the fact that teachers are unaware about their voice problems.
vii. Significant difference was found in day to day vocal habits like use of voice excessively,talking loudly,shouting excessively to be audible,continue speaking till run out of breath,try talking above background noise and throat clearing in teachers with and without dysphonia. With respect to classroom ergonomics, variables like talk and chalk, increase loudness in case of background noise and use of amplification were found to be having significant difference among the two groups. Further risk factors like exposure to dust/fumes and increased noise levels in classroom were contributing factors. Excessive intake of tea/coffee for younger age group whereas consumption of oily food and erratic eating habits for older age groups were reported to be significant during comparison. In after school voice usage, only the factor of choral singing was found to be significant in the older age group. 
	Hence, it can be concluded that dysphonia occurs more frequently in teachers. The main causative factors are the exposure of teachers to constant vocal misuse and abuse, environmental and biological factors, psycho-emotional risk factors along with other pre-disposing factors. All these shed light to multi-dimensional genesis of dysphonia in teachers. Measuring self- perception of dysphonia considering its effect on quality of life by applying the various validated questionnaires hence provides information which can prove beneficial for the adherence to therapeutic process. 
	
7.2 Implications of the Study

The study results point to a stable pattern of occurrence of voice disorders among teachers which could be attributable to a number of factors like vocal and non-vocal habits, classroom ergonomics, risk factors, dietary factors and after school voice usage. Creating awareness about these factors and helping teachers to modify their teaching patterns can help these teachers from getting a voice problem and further effecting their quality of life. Adequate vocal training by a Speech Language Pathologist during the course of  their teacher training programme should be incorporated which can include techniques that ensure maximum effective voice with minimal vocal strain and effort. Regular use of amplification, and white boards is also recommended considering the strength of students and classroom ergonomics in classes in Indian scenario.  
	The susceptibility of dysphonia to occur in an individual varies on a number of other factors also like age, sex, number of years of teaching along with self-reported vocal symptoms and health related morbidities which puts them at risk of greater occurrence of dysphonia. Considering the effect that dysphonia can have on a person who use his/her voice as an occupational tool, the quality of life measures become mandatory as an assessment tool to assess activity limitation, participation restriction and voice related quality of life. Yearly assessments can be done by professionals who can identify the at-risk population in teachers who have already started showing vocal symptoms and keep them on regular follow ups
	Focusing on primary prevention can actually help to prevent occurrence of dysphonia in teachers. School authorities can be more proactive by improving classroom acoustics, providing adequate amplification and organizing of periodic vocal health programmes where in teachers are sensitized towards the occupation hazards associated with teaching. Vocal training programmes should be included in normal schedule of training for both practicing teachers as well as those undergoing training to become perspective teachers.
           As teachers are not provided any compensation or leave or medical expenses for treatment, in case of development of any form of vocal pathology, dysphonia should also be included under the jurisdiction of health hazard and necessary help should be provided by the employer. 
7.3 Limitations of the study
i. The study was cross sectional and not longitudinal, hence it could not measure the effects of continuous teachings and gradual progression to pathology.  
ii. Only primary and secondary school teachers were included in the study.
iii. Female teachers have been studied only.
iv. English medium school teachers have been included.
v. Classroom acoustics have not been measured
7.4 Recommendations for further research
i. Longitudinal studies with longer follow ups and repeated measurements should be done.
ii. Teachers of collegescan also be included.
iii. Male teachers should also be included as part of study population.
iv. Teachers of vernacular medium schools also need to be studied in future investigations.
v. Other acoustic and aerodynamic measures like mean air flow rates etc. should also be included.
vi. Classroom noise levels should be measured and controlled during the study.
vii. Psychological factors like stress, anxiety and personality traits of teachers which may have an effect on an individual’s voice can be included in the protocol.
viii. Pre-post treatment study can further shed light on the voice related quality of life measures.
Group 1	Self -Perception	Effect on Job	Effect on daily Communication	Effect on Social Communication	Effect on Emotions 	Total VAPP scores	ALS	PRS	30	22.5	21.67	20	14.29	19.64	24	18	Group 2	Self -Perception	Effect on Job	Effect on daily Communication	Effect on Social Communication	Effect on Emotions 	Total VAPP scores	ALS	PRS	40	27.5	25	20	17.14	24.64	27	19	Group 3	Self -Perception	Effect on Job	Effect on daily Communication	Effect on Social Communication	Effect on Emotions 	Total VAPP scores	ALS	PRS	10	5	5.83	7.5	2.86	5.3599999999999985	9	3	Group 4	Self -Perception	Effect on Job	Effect on daily Communication	Effect on Social Communication	Effect on Emotions 	Total VAPP scores	ALS	PRS	10	3.75	5.83	7.5	2.86	5.18	8.5	3	Subscales of VAPP

Median Scores



Group 1	Physical Functioning Score	Social Emotional Score	Total Global score	58.33	75	35	Group 2	Physical Functioning Score	Social Emotional Score	Total Global score	50	56.25	47.5	Group 3	Physical Functioning Score	Social Emotional Score	Total Global score	75	93.75	85	Group 4	Physical Functioning Score	Social Emotional Score	Total Global score	70.83	93.75	80	Subscales of V-RQOL

Medians Scores




G1	/a/	/i/	/u/	9.14	9.2800000000000011	9.26	G2	/a/	/i/	/u/	8.7000000000000011	8.64	8.99	G3	/a/	/i/	/u/	9.67	10.82	9.9600000000000026	G4	/a/	/i/	/u/	9.8700000000000028	10.120000000000001	10.120000000000001	Maximum Phonation Duration

Seconds




G1	/a/	/i/	/u/	201.37	203.01	202.93	G2	/a/	/i/	/u/	200.19	202.13	202.34	G3	/a/	/i/	/u/	223.43	226.67	228.67	G4	/a/	/i/	/u/	210.4	220.32000000000005	223.89000000000001	Mean F0

Hertz




G1	/a/	/i/	/u/	0.74000000000000021	0.76000000000000023	0.75000000000000022	G2	/a/	/i/	/u/	0.91	0.94000000000000017	0.93	G3	/a/	/i/	/u/	0.61000000000000021	0.61000000000000021	0.62000000000000022	G4	/a/	/i/	/u/	0.62000000000000022	0.64000000000000024	0.64000000000000024	Jitter  Local 

Percent




G1	/a/	/i/	/u/	38.450000000000003	40.35	39.39	G2	/a/	/i/	/u/	57.290000000000013	59.290000000000013	58.290000000000013	G3	/a/	/i/	/u/	24.959999999999994	20.979999999999993	25.32	G4	/a/	/i/	/u/	25.939999999999994	27.62	27.55	Jitter Absolute


dB




G1	/a/	/i/	/u/	6.99	7.4700000000000015	7.37	G2	/a/	/i/	/u/	7.26	7.92	7.76	G3	/a/	/i/	/u/	5.21	5.21	5.3	G4	/a/	/i/	/u/	5.39	5.39	5.31	Shimmer  Local 

Percent




G1	/a/	/i/	/u/	0.76000000000000023	0.79	0.78	G2	/a/	/i/	/u/	0.77000000000000024	0.82000000000000017	0.81	G3	/a/	/i/	/u/	0.63000000000000023	0.64000000000000024	0.64000000000000024	G4	/a/	/i/	/u/	0.59	0.6000000000000002	0.58000000000000007	Shimmer Absolute






G1	/a/	/i/	/u/	0.32000000000000012	0.34	0.32000000000000012	G2	/a/	/i/	/u/	0.33000000000000013	0.37000000000000011	0.35000000000000009	G3	/a/	/i/	/u/	0.19	0.18000000000000005	0.2	G4	/a/	/i/	/u/	0.16	0.19	0.17	NHR






G1	/a/	/i/	/u/	15.850000000000003	16.95	16.38	G2	/a/	/i/	/u/	15.63	15.99	16.45	G3	/a/	/i/	/u/	17.57	17	17.57	G4	/a/	/i/	/u/	17.350000000000001	17.350000000000001	16.5	HNR





21-40	T with Dys	Pharyngitis	Cold	Rhinitis	Gastritis	Allergy	Ulcers	Endocrine Problems	Asthma	BP	Diabetes	Sleep Disorders	Others	40	28.5	17.100000000000001	31.4	20	5.71	17.100000000000001	11.4	14.2	8.57	11.4	8.57	21-40	T without Dys	Pharyngitis	Cold	Rhinitis	Gastritis	Allergy	Ulcers	Endocrine Problems	Asthma	BP	Diabetes	Sleep Disorders	Others	12	24	2	16	18	0	4	4	8	8	4	8	41-55	T with Dys	Pharyngitis	Cold	Rhinitis	Gastritis	Allergy	Ulcers	Endocrine Problems	Asthma	BP	Diabetes	Sleep Disorders	Others	37.700000000000003	33.300000000000004	22.2	24.4	33.300000000000004	2.2000000000000002	11.1	4.4000000000000004	15.5	4.4000000000000004	6.6	8.8000000000000007	41-55	T without Dys	Pharyngitis	Cold	Rhinitis	Gastritis	Allergy	Ulcers	Endocrine Problems	Asthma	BP	Diabetes	Sleep Disorders	Others	16	22	4	20	28	6	8	14	16	18	12	14	Percentage of participants
136
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