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ABSTRACT

Voice is one of the important aspects of human speech. It is essential to
understand the anatomical and functional changes that occur throughout the lifespan
and are specific to the normal aging process. In the literature, there is an availability of
vocal educational materials in the English language that help the individuals to
understand voice production and its disorders, evaluation, and management options
across the age groups. However, there is a need of a similar educational material in
regional languages like Malayalam in south Indian language. Hence, the present study
aimed to develop and validate vocal education material for older adults with voice
problems. The material was developed in the English language initially and it was later
translated to Malayalam. Further, it was content validated by two Speech-Language
Pathologists and five older adults with voice disorders. Based on the feedback received
from the participants, the vocal education material was improvised. The detail of the

content validation and its uses are discussed in detail in further chapters.
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CHAPTER |

INTRODUCTION

Voice will aid in the communication of information as well as our emotions.
Various individuals have different voices. Lung air vibrates the vocal folds of the larynx
to produce voice. Although voice production is true of secondary importance both
developmentally and functionally compared to the protective role of the larynx, it is
nonetheless true that it has acquired unique possession in man as a principal motor
organ of communication through vocalization. This change in voice is caused by
various variables, including cultural traits, gender traits, and incredibly aging. The most
prevalent speech abnormalities are voice disorders, which affect roughly 6% of children
under the age of 14 and 3-9 percent of the adult population in the United Kingdom.
When the quality, pitch, volume, or flexibility of other individual's voices differs from
that of others of the same age, sex, or cultural group, voice problems arise. For voice
production, vocal fold vibration regulates air flow through the glottis and produces a
sound that propagates through the vocal tract and is selectively enhanced or attenuated
at particular frequencies. The voice-based spectrum alteration creates crisp sounds that
can be utilized to convey a variety of language sounds and meanings. While this
adjustment is an important part of voice creation, it focuses on the source of voice and
the laryngeal control it provides. The notion of normal voice involves a great deal of
subjectivity. This has a negative impact on the classification of vocal abnormalities as

well as inadequate treatment options.

The World Health Organization (WHO) defines the health-related quality of life
as a "multidimensional notion that incorporates physical, mental, and social states of
being.” Due to the subjective aspect of "quality of life," various assessments have been

created to consider the impact of voice abnormalities on quality of life. At present,



current instruments are geared toward the working-age population and the pedagogical

community.

Measurable parameters are required for voice analysis. Michel and Wendahl
published a list of voice aerodynamic and acoustic properties in the 1970s. These are
helpful in the diagnosis of dysphonic in the clinic (Hirano, 1981; Jayaram, 1976; Michel
& Wendahl 1971; Nataraja, 1972). These parameters are also researched in children in
order to understand how they change with age and gender (Kushalraj, 1983; Rashmi,
1985). However, in addition to the developing process in children, voice research has

recorded another equally crucial process of ageing.

According to Tarafder, Datta, & Tariq (2012), the ageing of the voice is an
unseen issue that is perceived as sounding "aged." This entails a wide range of changes
in the upper and lower airways, primarily due to vocal fold/cord structure and
physiological changes. Listeners can detect changes in voice in older persons, which

can lead to unfavorable views of the elder speaker.

Respiratory capacity and lung function fluctuate with age, according to Kahane
(1981), contributing to an overall decline in vocal power. Because of the restriction of
arytenoids' movement, ossification of the larynx was observed with poor posterior
glottis closure. In the larynges of older patients, atrophy, edema, and an increase in the
presence of vocal fold sulci have all been seen. Although the bulk of significant changes
in senior patients' voices are most likely the result of illness processes associated with
ageing, there are undeniable alterations that occur as a result of the mechanism's natural
ageing. With ageing, the respiratory and laryngeal systems endure a variety of
morphological, physiological, and immunological changes (Sharma & Goodwin, 2006;

Hoit & Hixon, 1987).



Breathy, weak, and strained are all signs of an ageing voice. Reduced loudness,
variable hoarseness, lower pitch in females, increased pitch in men, and increased vocal
effort and exhaustion are all common vocal complaints. Furthermore, phonatory
effectiveness may be harmed by decreasing lung flexibility, vital capacity, and
respiratory strength. As a result, a combination of age-related structural and systematic

changes is expected to reduce voice quality and function in the elderly.

Carey et al. (2012) questioned 60 SLPs to look at presbyphonia treatment
patterns. Behavioural therapy was often the first course of treatment, according to 95%
of those polled. According to David et al. (2012), the majority of patients with vocal
atrophy chose voice treatment (57 percent), while a minority opted for injectable
laryngoplasty (6 percent). Despite this, many individuals have chosen to forego
treatment. Verdolini et al. (2014) used a prospective, randomized and controlled trial
design to compare two voice therapy modalities, namely vocal function exercises
(VFE) and phonation resistance training exercises, to no treatment for individuals with

presbyphonia.

When psychological factors like loneliness and sadness combine with laryngeal
muscle abuse, the aetiology of dysphonia in the elderly becomes even more perplexing.
In older individuals, laryngeal cancer is still the most common cause of hoarseness.
Unfortunately, a biopsy to rule out malignancy in someone who is hoarse due to
degenerative or functional reasons may often exacerbate the problem (Morrison &

Gore-Hickman, 1986).

Need for the study
Although the population has increased worldwide, the precise effect of the
normal aging process is still not well understood. Speech-language pathologists

specializing in the management of voice disorders are rare. A situation exists where the



patients find it difficult for the appropriate intervention either due to the aging or
pandemic. The present education material focuses on the symptoms, characteristics of
older adults with voice disorders, and evidence-based techniques that help create
awareness of the disease and its initial management options. This will help them
increase awareness about voice disorder at aging condition and seek priority
professional help. The education material will be in the Malayalam language as there
are resource materials in the same topic available in English. The material will be
developed from the resources available from literature, and it will be further content
validated. This linguistically and culturally sensitive public education material,
developed in this study, can be utilized in both the prevention and management of voice

disorders in older adults.
Aim of the study

To provide vocal education material in Malayalam for an older person to

increase awareness about voice disorders caused by aging and treatment alternations.



CHAPTER I
REVIEW OF LITERATURE

The impact of ageing on one's voice is particularly noticeable. Ringel and
Chodzko-Zaiko claim that (1987) "Aging is a blanket word that encompasses a wide
range of changes that occur at the molecular, cellular, and organ levels, all of which,
when combined, reduce the body's ability to adapt to disruptions in its homeostatic
equilibrium.” Aging-related changes are involuntary, permanent, and cumulative, and
they normally occur over time. The anatomical, physiological, and neurological
changes that occur naturally with ageing, as well as their impact on the vocal

mechanism and voice, must all be considered in the vocal pedagogy process.

Cohn, Spiegel, and Sataloff (1995) found that the mean fundamental frequency
of the speaking voice in females decreases steadily throughout adulthood, from 225 Hz
in the 20 to 29-year-old group to 195 Hz in the 80 to 90-year-old group. The
fundamental frequency of a man's speaking voice declines until around his fifth decade,
after which it progressively rises. It's crucial to be aware of typical changes in the
speaking voice because any conscious or subconscious attempts to adjust the quality or

frequency of the speaking voice can be abusive and result in speech or singing issues.

Ryan (1972) used a sample of conversation and reading passages to measure
speech intensity in 80 males ranging in age from 40 to 79 years. According to the
findings, males over the age of 70 employed higher conversational speech intensity
levels than younger men for both speaking tasks. Higher speech intensity in older males,
the author reasoned that it could be an adaptive mechanism linked to observations of

lower laryngeal airway resistance with age.



Maximum intensity vowel productions have been used to study intensity ranges
as a function of age. Males and females have been found to have lower maximum vowel
intensity as they get older. Ptacek and Sander (1966) examined those under the age of
40 to those over the age of 65. The results found that maximum vowel intensity was
lowered by 5.3 dB in older males and 7.6 dB in older females when compared to their

younger counterparts.

Honjo and Isshiki (1985) found significant vocal cord atrophy and edema in
their elderly male patients, but only vocal cord edema in their elderly female subjects.
They go on to say that there are three primary study topics in the field of ageing and
voice.

1)  Alistener's comparative assessment.
2)  FO, aerodynamic, and other acoustic and physiological characteristics are
measured.

3)  Examine the appearance of the larynx of an older adult.

The study was conducted on 36 male larynxes ranging in age from 65 to 94 years old,

and the results were as follows:

1. In19% of the cases, the cadaveric posture was found to be normal.

2. The sulcus of the vocal cords and the bowing of the cords account for 80 to 64
percent of all vocal cord bowing.

3. In 74 percent of cases, the vocal cord has an arrowhead form.

4. In contrast to the usual cadaveric and bending, which remains constant with age,
the arrowhead cord sulcus increases with age.

5. These changes are caused by muscle atrophy and a general loss in glottal value
efficiency as a result of senescent changes.

6.  The cords' discoloration (80%) is caused by fatty degeneration and/or keratosis.



7. The reported rise in hoarseness among older guys is due to changes in mass and
glottal efficiency.
8.  Lowering the pitch should be the result of lower, altered anatomical mass and

structure of the nature indicated in the study.

However, compensating and other factors may interact with the laryngeal
constellation, resulting in a higher pitch in males, at least perceptually. As a result, the
structural changes found in elderly males' larynx are significant. Reduced circulation,
rise in ossification, alternation in cord lubrication, a decline in aerodynamic support,
changes in neuromuscular control, deficiency in feedback, and shift in endocrine

balance. All of these contribute to phonatory ability alterations.

Some of the most important age-related alterations in respiratory function,

according to Hoit and Hixon (1987), are:

1.  Alterations in structure (increased alveolar duct size, decreased alveolar surface
area, calcification of costal cartilages, decreased intervertebral spaces, increased
connective tissue and fat cells, increased anteroposterior diameter of lungs,
increased anteroposterior diameter of the thorax).

2. Subdivisions of lung volume have changed over time (decreased vital capacity,
decreased inspiratory reserve volume, decreased inspiratory capacity, slightly
increased functional residual capacity, decreased expiratory reserve volume,
increased reserve volume).

3. Maodifications in mechanics (decreased pulmonary recoil pressure, increased
pulmonary compliance, decreased chest wall compliance, decreased maximum
inspiratory and expiratory pressures, decreased forced expiratory flow, increased

closing volumes and capacities).



4.  Ventilation, perfusion, and gas exchange alterations (alveolar ventilation
becomes less uniform, pulmonary diffusing capacity decreases, arterial oxygen
tension decreases, maximal oxygen intake decreases).

5. Nervous system changes (degeneration of peripheral nerve fibers, decreased
number of cell bodies in the central nervous system, decreased number of motor
units, loss of dendrites, altered neurotransmitter levels, decreased ventilatory
responses to hypoxia, decreased sensory perception and discrimination, increased

reaction time).

Understanding the influence of ageing on muscle control of speech necessitates
knowledge of voice changes caused by the natural ageing process. Data on elderly
alterations in speech neuromuscular control is sparse. Only a few studies have been
published to address changes in speech motor function that may occur as people age.
Even though the changes are minor, they may be useful in understanding the ageing

process and diseases that affect the elderly” (Kent & Burkard 1981).

The fact that "older persons sound markedly different” is widely acknowledged
(Baken, 2005). The specific perceptual features that underpin the ageing voice, on the

other hand, are a hotly debated topic among scholars.

Vocal Function Exercises (VFEs; Stemple, Lee, D'Amico & Pickup, 1993), a
physiologically based therapeutic modality, were studied in senior males by Gorman,
Weinrich, Lee, and Stemple (2008). During the twelve weeks, they discovered a
considerable improvement in maximum phonation time (MPT) as well as a significant
improvement in aerodynamic measurements, indicating improved glottal closure. VFES
were also studied as a possible treatment for presbyphonia by Roy et al. (2007), who
discovered significant improvements in self-ratings of voice, phonatory effort, and

voice severity levels. Carey et al. (2012) questioned 60 SLPs to look at presbyphonia



treatment patterns. Behavioral therapy was often the first course of treatment, according
to 95% of those polled. According to David's et al. (2012), the majority of patients with
vocal atrophy chose voice treatment (57 percent), while a minority opted injectable
laryngoplasty (6 percent). Despite this, many individuals have chosen to forego

treatment.

Berg et al. (2008) investigated the effectiveness of voice therapy in the treatment
of age-related dysphonia. A retrospective case-control chart review was used to perform
the study. The medical records of 54 patients over the age of 60 who were diagnosed
with age-related dysphonia without other diagnoses were examined. The voice-related
quality of life (VRQOL) scale was used to assess outcomes in cases before and after
therapy and at least two months after treatment in controls. As a result, they discovered
that voice therapy improves the VRQOL life of senior patients with age-related
dysphonia by a statistically significant amount. It is a highly effective non-invasive

treatment for this condition.

Belsky et al. (2021) studied twenty-six individuals who were 55 or older and
diagnosed with vocal fold atrophy. Participants were randomly assigned to either
PhoRTE (Phonation Resistance Training Exercises) voice therapy alone or PhoRTE
voice therapy plus EMST (Expiratory Muscle Strength Training) (PhoRTE + EMST)
voice therapy. This study shows that voice therapy that focuses on high vocal intensity
exercise (e.g., PhoRTE) and EMST can help patients with presbyphonia improve their

voice outcomes.
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CHAPTER 11
METHOD

The aim of the present study was to provide vocal education material in
Malayalam for older persons to raise awareness about voice disorders caused by ageing
and treatment alternatives. Since most of the older population suffers from vocal issues,
most of them are unaware of the various rehabilitation choices. The intention was to
make them aware of anatomical and physiological changes in the voice as people age,
the causes of vocal abnormalities in the older population, and treatment alternatives.

All of the population who can read Malayalam was targeted here.
The present study was carried out in three phases.
Phase |

Preparation of content for the education material in English. The various
resources of information such as published books, journals, and internet websites were
reviewed for information regarding voice disorders and their different treatment
options. All that information was collected from AIISH Library and Information
Centre. The education material was prepared in such a way that all the relevant topics
related to voice disorder in the older population were covered from a general to a

specific manner.
The education material consisted of the following topics:

e Introduction

e What is voice?

e Development of voice
e \oice disorders

e Vocal Hygiene tips
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e What is Geriatric voice disorder?

e Etiology, Characteristics and presenting complaints
e Evaluation of Geriatric voice disorder

e Management options

e Brief information on different voice therapy techniques.

Once the education material was prepared in English, it was given to one
experience Speech-language pathologist. Suggestions given by the Speech-language

pathologist were incorporated.

Phase 11

Once the education material was prepared in English, it was translated into
Malayalam with the help of a Malayalam dictionary and a person who is proficient in
Malayalam. Then it was given to a Malayalam teacher to check grammatical and
spelling errors. The modification and suggestions gave by the language expert were

incorporated.

Phase 111

Content validity

Once the education material is developed in Malayalam, it was subjected to
content validation. Two Speech-language pathologists with more than five years of
voice research/pathology were evaluated for the content. Later manual was revised
according to their suggestions.

The vocal education material was also given to five older adults for the pilot
study. Details of the participants with voice problems are given in Table 1. Based on

their feedback, the modification was done.



Table 1. Details of the participants with voice problems

SI. No Name Age/ Gender Profession
1 Participant 1 61 years/Male Agriculture
2 Participant 2 82 years/Male Retired Teacher
3 Participant 3 65 years/Male Agriculture
4 Participant 4 66 years/Female Retired Nurse
5 Participant 5 70 years/Male Business

12



13

CHAPTER IV
RESULTS AND DISCUSSION

The objectives of the study were to develop vocal educational material for older
adults. Three experienced speech-language pathologists and five senior persons who
have voice disorder evaluated the developed vocal education material. Based on their

suggestions, vocal education material was revised.
Phase I

The education material in English was developed with information like what a
voice is in that brief information about voice generating mechanism, how voice varies
among different individuals, and the parameters that define a normal voice were
included. In the second section, information about the development of voice was added.
Details about voice disorder, vocal hygiene tips were also added. In the last session, the
etiology and characteristics of older adult voice problems were explained, like how
aging affects the person's voice and anatomical changes that occur as part of the aging
process in the larynx. Steps involved in older adult voice evaluations were included.
Under the topic of management, different older adult voice disorder was described and
brief information about each voice therapy techniques were included, example:
information about Resonant voice therapy, vocal function exercise, semi occluded

voice therapy, voice facilitating approach, and Lee Silverman voice treatment.

The vocal education material was given to one speech-language pathologist for
the content evaluation. They have suggested adding more information about treatment

options and characteristics of voice in older adult populations.
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Phase 11

The material was translated into Malayalam during this phase with the
assistance of a Malayalam dictionary and a native Malayalam speaker. The Malayalam
content was then given to a Malayalam language expert who corrected the spelling and

sentence structure.

Spelling correction was done on the following words:

e 1630M 6)6)aNG(aU3
MW@ a0 W@ M0
RIO@ 1630V O aQds
GOUOHNOB(SIE; BRI

UO@BRLD 0 ©06IEMMEN

Phase 111

Once the material was translated into Malayalam, the material was delivered to
two speech-language pathologists and five older adults with voice problems for content

validation. According to their suggestions, modifications were done.

The term "Shabdham™ was used for voice in Malayalam, but one of the speech-
language pathologists suggested that "Dwani" be used instead. Another speech-
language pathologist recommends changing the sentence structure and using

Malayalam terminology instead of English.

Five older adults with voice problems gave suggestions and comments:
Participant 1: With the exception of a few grammatical and punctuation problems, the

language was simple to understand.
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Participant 2: The content of the material is acceptable, and the language was easy to

understand.

Participant 3: Although the information content was good, informative, and easy to
understand, there were a few spelling and grammatical problems. Furthermore, | had

trouble deciphering a couple of the medical words.

Participant 4: The information is well-organized and instructive, with decent content

that is simple to comprehend and pointed out a few spellings errors.

GO 903 af) BN (Eave inacave) ? spelling correct

aJO§ BSIHH) (Chanttalk) ) ? spelling correct

@I63 OOV (Yawn sign) spelling correct

Participant 5: The information was excellent and informative, and it helped me a lot to

understand voice disorder.
All of their response was screenshotted and added in an Appendix-II.

Based on all suggestions and comments, the modification was done in vocal education

material.
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CHAPTER V
SUMMARY AND CONCLUSION

The current study was conducted to provide awareness of voice disorders in the
older adult population and their rehabilitation options. Initially, the education material
was developed in English by collecting information from various information resources
such as published books, journals, and internet websites reviewed for information
regarding voice disorders and their different treatment options. All that information was
collected from AIISH Library and Information Centre. Later the material was translated
into Malayalam with the help of a Malayalam dictionary and proficient Malayalam
speaker. The content validation process was carried out by three speech-language
pathologists and five older adults with a voice disorder. According to their suggestions,
modifications were incorporated in the education material.

The vocal education material was found useful for the geriatric population. They
got adequate information regarding voice disorder/ change as a part of the aging
process. The material provides information regarding what voice is, development of
voice, voice disorder, vocal hygiene tips, what is geriatric voice disorder, etiology,
characteristics, and present complaint, evaluation of geriatric voice disorder, and
management options. The education material is in simple language, and it is suitable
for the older population.

Limitation of the study
The present study included a limited number of samples for content validity.

This material can be used by individuals who possess reading in Malayalam language.
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Future Directions

The present education material provides only brief information about the
management options. So, developing a video tutorial on the same topic can help include
more details on management options with a demonstration of the same. In addition,
increasing the sample size for content validation will help to get more suggestions

regarding the content of the material.
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ADULTS IN MALAYALAM

(0@AIWNUMG cruenNg1W8s WIM1/MUieo MMoeniMuL12))88

aloM Mo 1WI6s M@@ademo

All India Institute of Speech and Hearing, Mysore.



Sd6lo

@Q@60
a6 WIm

WImI@es Qildmumo

WIM1 ©eNHL1 68303

WM 1Y@ MIBYMIBERUV6BRUB

AWIRMEBsnel  WIM]  (MoeNIMLAIQ

(1UR6BRU3

BINBIEMEBRUE, MIBINIUNYEMEBRUD,

M1elNi1eR8s ol 108

NIGWIRMEBRS 161 WIM T (MoeNIMLAIW
(UREER)6)S N 12110100
WM 6)6)UBLIL6BBUE M) 1H86H0MBS

U1 H03

QU@ WM O]
(TMVIGEL D 1N 1B HEIBHNN 12NBSB 62101

ailaloemo

Iv

Vii

Xi

Xii

Xvi

Xvii

Xx

Xxii

Xxv



i
@R)@D6U0
0106 @ORHEB)o WIM]  uiaHlemm @11 M1muInse)
“WIMP  a)M  alBo  VOWICEMIWT  WIM]  ©EN3VHEM
Mo 1WOMMOW (210(MVMIBBID6) VYD) M) aila 166003
DalBWINHNMM). MBI  WIMT )06 S} 186903
MaNIW]HNMM af)BAMI ©66N3MM) K1) @RYSBYL-UBHN0 @O Q0.
(R10GM02T2@190M0 af)M M (WIMMAIQ 21N Melim@omond
MaNIW1HNM ([l 1WOQW  MaNIIHNM @l w06
(RI0VMIBRI0M0  (Larynx) M@ 12 1@1HNM@ . OMYaHIM
@YU DOQ vaJMuMo, (MUY aldho, @0M36MM
MOl af)MIAUQYOS aBBdHIalM  SE)aISEE  WIM]

90aldBMo 3 *2ISEERSIW | @ 1@ 186)0M).

1) URIOTVGH-IUD0 Al3N@ONIISIM UIW) LRENIMISREIIBOD 1L1ES

al}OBODIBE) GalddrM).

2) MVIOMIs & 1e1N6S HSIM) Gl Il
MIOMIBAIISIWIOS HBMUMD MY HHIVEMMAILYNMY @D 1MES

a0RINOW ] WM ©EN30HYM).

3) MUIEMISHB1LNOS BHSIMY UM WIM oIS @emoHs),
Mo,  alenNs ORSERIVAIQIAS  a2lfIMo  @PMVD 2]

MoMOOOM ORI  (alGDid  WIM&HUE @]  mo0)am.



iv
(RIOMVBHIPOM I3 MIMSs  AUOW)  LoIaVMAdeM  LIM]

0323MED® 10M6)0 NN 1So.

MBHSI00 OO  (al(d |Q@ITE  aBODE:1RN0  OEHOIN)E-UB
@O T8 6)aldR}OMBHOS  OABIWIOE @M  WIMN O

B0 1R10H6)0M).
af)0m9aem wim]

U2100VMIBEI0MNY0 (Larynx) MUI@MIBNYo (Vocal tract) TV 04 18630M
WIMNIMVoANIMWAI  MaIM@IEM  WIM1. VMO 1HEM
YA 10WHMN2NB8 AUEERUE @R QUIEO 1WIOS  WIm
MOBHHIM). 630} UIBOQOS 1001V 1Mo MIMMV BN
MOMaN1HNRMIW  MAUIGLAHMEHUE @IS  WIM W 1©3
mlmMio dMOV1RIH6H08 MW Heeo. WIMIeH® AUaRM leynoQ]
Bl @OOMIT3 @OSHNIMB  HYIWYo.  AVIWIGEM  UWIM1H6)
DO 9ajNo AUILOOWIo NG, @M (A lOO 1Mo
e{lonGRROIMYo 92llmNNo B UBHHIN3
MEUBOOAIW @ B30. MVAIM (Al0@o, Lilotlo, MVICONID s
e  agMmlauleel IMS8NES  WIMl@d  mlom
meMmM1eIIoo, (VYD) o4O ENBs @RELIS: |03 (IPHNo
Q)M 10U QU@ $9006)0]SIGMNU0UE WIM @38 @IMNOM) OENBIB)M).
06BMoB1IM  @OOUMIERUE  MINGEUQINE &)  (UIHO]

@OAVIWIEMAIQ  WIM]  ON3VHMNEMIOE NNBSSNUG@ @O



QULOLTREAD AUID alelBmnME®mI @R HIemIM1ealss 1R)o

@O @ QUG WIMN1  LoENINWAIRY  BOINEBRUB

OENBIHN0.

oJoVMIs
31000 (Larynx).

(Source: https://www.sciencenews.org/article/engineered-vocal-cords-show-promise-

animal-tests)

VOWIREeM WIMT M@ allen)om nelSH, 66303

U (1956)

D0 1QIW 92O 128 WM

¢ DOV NYBHMD)

e (I0@NON0 ~loEERNAIY0 BPMIMIE 2] ©2 MW alla] (Pitch).
¢ GMOIWY HMIMo

e (MMM MEOMONIMIW (D laNLIMo


https://www.sciencenews.org/article/engineered-vocal-cords-show-promise-animal-tests
https://www.sciencenews.org/article/engineered-vocal-cords-show-promise-animal-tests

Vi

@@ M3 0D ARISEHEBRES 10 M1MBS N4 1@IMEBRUE WM

MVo6ENIMLAIW GOINEBRS 1GLIHE M 1G] HNd0.
w1m1 enlanN)@6eu rUICINIAI6M
WM 1O MUI0UW M 1HM ARISE68RU3

= (TVOMYI@o
= QULBO o

= (1500068303

= @GN0

= BHUM@ ]

= 270N o6 voel]

= WIM al@1Uo1eIMo

= (00101 al@loua @) ]

= (Tuld(o (MVIEIUo

WIM 8@} @RYEINY MIaIMN®IAT. 630} HMSIWES 2 ay
9SEOM 988  HO2l8  (Bith Cry) @O  HSIQOS
@OCEINIMAIDIQOS Mal  MaIM@IaM. M@ 1M 1©3
GalorNo WIM1 IR 1H @HEEINIMOTMIO® Mailalenym).
@@ IMOO3  WIM]1  2MaUIG1T8 BB 1alBHOD IMNEN@)0

@O 12°10UM RISEHAI6M



vii

wimiies allserumo

(RI0VMIBEIIEMEN®I0  (Larynx)  (MUIOMIBOT) IMEOQ)0
(Vocal Tract) ()2l BONGBREY0 2’ laNoomeRsmlso
D010 H06ME 1@ 1H86)0M), lm] 6D MO0EBRAS
(O anela{leH@)o  ©alQIMM) UIOMI8 08 1eS
Qenajom el el &eeilmen @SN HS R0 (UM
EDOOMO0) 1PNB8  MIQEERBOS aNLINIW]T  WIM M0Q6ERU3
OEMIEYOMY , af)(MOM@ MIOMIB AldG1WIHS MOOYM RISMD)0 ,
wimlemeRss Mo AURaNOD M0 MMM GaldPNBs
BHISIOT3 MEYANOQ NIQEERBIOS aNLINIQYIo WIM T3 MIQ6BRU3

96113IdHI (1M,

LlafloomImean @GRy 20 (U@UEBRs1Ed WMl 9o
0O MO f2ISM@o MMEM Mo 1WIMAN0 alds I
(l0adleem). NGERICUMIN M@TE3 (UIG@RLEJ0 OO, aldh M@)o
MNSOMBs  WEIERISM®)o  LEIEWINVUIMo @A MO
@RMIENINW Mo 1WIMEBBREI0 BHIN@IMM® WIM @3 MIQEBRUZHHE)
HOOEMMIHIM). @OW)BNBERISOM 1eRsSMIB8o MW
@D |0 ENIDANINMIW 20 |SH66303 wimle

AW BOM) @OOU I alN@IMOUDIENT .



viii
66U NUo MM (UIBRLB: o (U WIMIe® 6ruaw1ea3m

Q1S H683 U3

" (U832, OBI: )2 U8, BalUd 1603, MM@)eMomual.

" BaNIMBCRIEMBHUL, (B 2] @NBGIUIRNE, SDVNV(SRNB

= @QGOINIONUMIN: ME] @RYGINL0

= (WIM 9alBWIN0: MIPDI, MoENIMLAIQ B 1NRMVAQ
(JCUBODMEBRUBHHIW .

= Zlallmeevori], 930: @ 1oHMmMas, WA e, aljd-0leil,
@A @AW NBY0, NLIMIS 1 OV aQds.

= oI 1o)], ©69: ©d2lo, LVITTRIWMDo ,ABMIANNo,
6)al0S 1o, @RATMAIW ]| AU @MU N0

= OV Ml ©3B9: MBNMIaHo, LRIN®), N laHIGo,
OOH6, MVINBGo

= (TVIOMPI b CRISHH6B13UB: ORI: ©21MY0) 103 MV 1HEM)
LoD 1> / Br3SIoeN (UNA].

" @alalQBHOAIW NIQEERU3, HBI: @M 108, GalUd |83,

@@36eMomua’l, Mo aNo, ULaIVMAOI MO,

MUIOMIB IS 1WOS LIOATMN Glld(Af1® af)M alds8] HVNIM0
QOO AUSOIM (alld QW3 @I 1H60. MMAL] 16 UMY
Ao oMM MOIGMAUOES  UIEMIS  aldgles

QISM@A0@]  Muomymensonilal  MUIEMIsIssIens Mso



iX
HMSIMO  WIMQIOS USB2YQIOS (aJWOM  LISHo @6,
6210} HHIOMIQ 63(0U3H6) 5 QUMM

RI0MVBHIOM NN @E8OAIMOO a@HECRWo  Moeils)

O6ENBIDH0.

VA0 IOQEAOORGMUOUS (2100VMIBEI0EOD 1ME0
m@3emomual  ANBHMIBMNEHD@0  GalUd U8 AULRMINN Q)0
©)al@IM). (MIOMIBAI0E 1S mIsnno HISIOMY;
6)210)MIHRH MO (Epiglottis) al@aflo M1SAN0 HRSIMY, HLIOO)
MIS)M), LOTVMIBEIVO N2 MIBCLHE EDNEBRIMY, M6
(Throax) QUERDIHNMY, @0MY6MMEBRU3 Resonators)

QULRDIBENEHQ)0 6)alQIM).
(1@ al)B O 1WIQMUE1G3 DENBIBIM NIQ6BRUB

= RI001(08; C6 MDD C7 (UEOQIEN.

= (TVIOMIBAIIS WIS 93512102 1NMY,  ©Mo(enI6N3
BOUNO) IMENO @MYl MV 1HE 13 1: 4, Al}@3aHMID @3
1: 6 @6M.

" OOMENIY  (al®.lo @LO0(HD0  al}IaHUMID Lo
U@ 8-81210 90° ©o 120° Do @6

= (VIOMIBAIIS W@  af)aflomeil@o,  (MVa]@anlad §@0.
eoMOBRTWICY, o] oM 0S80  BOUIHEDD

enenninlo 96ns .



X

" A)aUMOG1@3 17 MO®@3 21 M efla’loNio M@ 1He 1038 11
MO©3 15 Ae/la’1oNjo AUeE @M MUIEMIBAIIS WIS
m’8o.

= 210; 1M Gl lW)es M @a0 o 4 @3 PIQ@A
S 1B MOOYOM.

= @O LRSS 013 (Deep layer )OBHIBILRME MIDYHHU3
&S 1888 100 1030M).

» OMOBRIWIQY  erI0leel 0eIqUld: MIIE-U3

@SSO0 21301683 1AW MMM

AICWIZM6BRS (03

= (UOBRELSIo  @OMIN B30 Gald]  (MoNTWOIMEBRE)0
9U36a]es V1O 12RSM180 EAldMMUIW  NIQEBRUBHE)
HIOEMMIBINM). OV MIQERUE  LRINLMOTT IMEO@)o0,
(2100VMIBRIOEOD IMENQIo  “RISMERBOS  (MOWIEM
(A QUBDOTMEO NI 1HM, @M M0 aNLINO ] WIM
OM3lIBMOM T3 @0alal@)o  MOQONo  OEN3IBHYM.
ACWIZMER&1M  WIMIes  MmlelCudoo, (VB
9200 12N88 @M1 (Vocal Range) )M HHOQIOM].
AeoIzRMeRglanrl  WIMs  MIeInIdEOm 16RIY)o

oIMUMOYDY 16)2IQ10 D00EBRAS 1M 186 @3



Xi

M@ BHEeM O 100 " alMERENILIND leIM)"

(Presbylaryanges)ag)(fﬁ Oﬂ@’loe@gﬂm.

e O@1%RISMIAIO0  (AIOIBOTMalENMIQW  NDIQ6ERU3

(210VMIBEIDOO 16)El @@)eMomMu01H-8316)el
BLWlB06Mo.

= HOOIMN a0 1GHH) U3 : Gal(0] 21)(}H60,
MVIOMIBAIS WS L1001 MaY6)Q{SO3
ag)Mm1I@9en.

wWiImM1 e)6(U B 1368303 (Voice Disorders)

= WM OOQUMBLILEERUE: B0) QUIHOMIIOS (OO0 /
@106)2166 103 efloOo M BE) 16)RISYH6BMUOUB
@PMVIWIEMAIW  WIMIQEOS ©M@3]0BMo  [©@106)218: 10
VI MIRIOUO®o, (LAY, Do) 1eNss WM, @omMeMmMo,
WMl 9@3aloBMOB IMA0  06B@3%2Is0  af)M U103

©6N30HIM (UL 1WIMEBRUE @RYeN) WM ISR 68303

WM 6 NUBHLILEERSINS NUYIalMo

3-10% @GAWD 1HOBNIBHE1SWIT3 aBO® Ao WIM]

O NUHHLILEBRE)EMS af)(M alOMEBRU3 M) allalaemams.



Xii

WIM1 e LILEERBINS BHIMEMEBIRUT
= (DOVMIBBRIM0  / (VIOMIBIIS|OQ  6rIOU1HeM
2RISMIAIMIQ @65 118 GOIUNEBRUB HH06Mo OENBIB (M)

1M1 6)6) USRI L 6BBU3.

= WIMIes B3)0)IGWIN06) DI Q@M wim

6)6)UdH L1683
= WIm] OMAlOBMOM @3 a@@6)a]S 1@ 106 M
MO NSNS BINEBRAS MENIERMN 15

GIUNEBRUB ENIOW 1HOIBMIIUE OENBIHMM 6)16) BRI L6813
" HHMVECHNIOBM B - AOMM DHal@NIQ NREVIMS 6)8-06MS
QAUEYM WIM] OOUMHLILEERUE ( OO IMEO  BI6MEBRU3

QU BODL)).

WM v 2l 1@ 20BN MIBECRUREBRUB (Vocal Hygiene Tips)

L2100VMIBAI00 / (MUIEMIBAIIE] af)MIUIINS @B S0
BllOONVIaN o 1H6) b, wimles (IO BO6613U3
OO0 DB (D 16 b, 3’1(BLIHILINOW ] M 1216 BHIBEY (M
(R100VMIBEIIEOM 1NION / MIEMISIIS 1QIAS @RAVIMIAMB BU3
BHIOWHN D, UOIOTVMIBOT M) (UGN @OMVIEUEBRUE OSWIH
)M AIEHIDISIBS  OaIORUIW  WIM]  al@]alem

D0BYMNBCRUEEREINS 63  HSMIeM  WIM1  vdail@lo.



xiii
Oal0MUOQ  WIM]  UAail®]  @OBYMIBERUERUE  23NOS

Bal@H60m).

o 2PIVoUBo ()6)aNGIWaHM ): @YAMD B0 NIJANINNAIQ
20190000 1NN 1NEMEBRJ0 M 132221 1H:06Mo IS
w1m@3 6B (AIUREBRE)0
@O 16010 1@ 1BHHNBUDIAT . MO 1BOMAUBHE), (al@1B1TMo
DO QI 9alBRINOM M  HOM® 2 Ll06 eNIsso
M1BERUT1HNM). @A TMAIW Bl RlaN®@ oM 1WEERU3
oM IUQI6S DalCGWINO (2 100rVMISB YD) (@3
M1@22e°1d06Mo  O6NBIHING  5HI06MMAIBHINM). AJ(@DL]
Qe (U0} M1@22Rel1dEh0eMom 1Mo EHIEMMIE:)0.
@O0 M1B22e116:06Mo alfl@a]o¥io N1MIMEERS1GRI0
2NBHSBIGLI0 @OMCAIINLI 0D@ajo 88 MINLIERS 1GAID
CM@ISM). &) (I} anNRATWIan@OMONO  (Humidifier)
9alC@oNo  VEIPOM MO alfl EINEERS1AN0 (UEU32
OMSQING enm @OOUMN B8 103 MaNIQEHNIE)0.
(@O W anQA OO0 QO @3 DD (@Balo

Gal@Hnam)).

o @A IMDIW &HeP  UBIEVINITMIMD  (DYESMBEMND) )
B1UIBNE: @A 1MDIW]T &6 1RUINIIOMM@

MIEMIBAIISIES  HSIVISTHS  HIEEMMIBYOMY,



Xiv
@O MO0 aNRINI] (MIOMIBAIISHE T3 @R)YCLIOTNY0
@OOVIMADQ0  O6MNBIHM . OO  MIBOmI
NNEVIMKPRSS B30) @10 @MW NN 1BQHNIO.
@OO6) BN 0@ 160
GRIaHANRIEBRABHMNN12NBB @0 1Mo (15O IO
GENIENIOIM,  @PRIGZH O10emMalny,  Gdoem 18
MM MQINY, ~100 MR N aQde; ISR INIHLNBS
2l IOVOHQ  HO 1288 @01No @AIMAIW &6

UYL B3P 1NUILOING MVANIQHHAIH)0.

WIM@3  96NBOMIM  NREUVIMS S 1UIHMD::  USEID
©.2J(010) (03, BHYSYONTB GM(o, @106)2166 103
UMM D 1HMBMUIUE  MVoMVIB LMD UM
90alIBMAOM 6NREVIMSIH60. BLIGRIAHO MW LI
@O6MIENIOW  af)M 1Y H1S@NG3 @ lemao@]  wim
OalGOUT LMD (GO b5 2] MO0 Jem
9alCQIN LMD  WIM]  O@BIIBMOM @ HSIONT3
NNELVIMS ©6N30H3(MY. @RDNEIL-6MS MM (UL B 103
3’1(3RIGM @0 w1m O @O BHBWI 606!
@S H0lNWIBHEWI 6)2l@YM@ B3P 1UIBNE, DLIMDIW
@D 1HUOD 100 @A MAIQ MVoMVIM0  63Y UL Db,

G031 0N O 1QOW] @ 1aNE18H66N3M)0



XV

@RUUDLMI6M HH06Mo @RM @PA1MAIW] dA@M WIm

DalBWIUTH6IMB BHIEMMIBYMY.

o aldwlel QUMY BOBR)ES ©alGINO0BHINQHE) bb:
30030V 1M HIOEMMDIBYM QOO B0
)W eIeel Al)BHBOOQIo  MVIOMIBAIIS WIS
Al O™ 1) BHOOEMAIB}HQI0 @O 16)MN

QUOENBMIBNHQI0  Oal@YMM). alld  ULlemm &)

UL B 113 mlam rVOWOEM wJlm’

(O SHH1HH0M@DE]. alydNei @oUmomMladlaenomm)o

al)d MO @M 1EHo 639 1UILNMDM0 OOMA WIM

@RI O 1M UDYAlIBUD E)21YITM

o 219018CRY aNIB1MBEIW@  OleQdy  (af)@3ai1@R)@)
Laryngopharyngeal Reflux —-LPR (QU@Q16RI @0Qo @ 1@ 12
@PMMIBOT 1GLI0S) BaldBx(M GEININIMINY: af)©@d afl
@@  MIEMIHN008  GUILEMES @O 1GNNS
DOYOMHUB af)SIBOIMIo ,  BHHUEM (A 1Mo

MN@BERUTHHINM@IEN.

ag)03ai1@R@ 6391UIBLN M@ IMIWT aflel MBEGUo6BRU3

213OU6S Bal@H0)0M]:

e H512N3 N @el OB B 1SHED:.



XVi

e QIM] OB BHHEMO HF LMD B3P TNUIHIH:

e DM QW AUN(EBRUT B3P 1L

o al)WIel 8FINUIHE)Hs.

e HalIMB, G2l0BR), MBJo, af)MINWINS OalBBINO
HODEND:.  OloQds a1 1NVQDHMNBS  BHU6M
(B2 BH6Mo 6)alQINMNMI6EN)

e 22MDO® AVARDIW]  Bl@erIGMDo (MUMI@H0
QUMD  BF1NUILNE:: @RATMAIW 6)aldS] alda]©@d
@RI @OV MPIHERBIBS @O0 |5Ho
(RI0VMIBO 1M @YCINIODD (I 18LINIW]
eNIOW1B6)0. ©aldS 1 OH8EB MINLIEERE 1210, M@ 6M &3,
AlS QAUIOMIQIBOT e MU MSOOEIUIPY0

6N DM DAlEGIUTHNMMD MANIQHOANIH0

AcwIZMeRs el WIM1 MIoeNIMLAIWY (alUR6BRUB

B0 QUIBOMIQS WINH®  aUdWENmM  (ald@ORDIW]
NINWeR]S 29068303 NNNIE1HOIM8 9alBRIUTHNM  alGnI6M)
O aIMIOONICANIEMI®  (Presbyphonia), laltrVen1aI01B% (
Presbylaryanx) (GTOG)%%;](US a@'}%’]o(f)’ GOJOQR;)’ (Aging Voice ) af)(0M)o @(63

@O 1Q6]SIM.



XVil
GINB:IMEMEBRUB, MUIBINUMNMEBBRU3, Malnilenss

al@I@ 1 U3

e QUIBRLMIO  VOIOOVMIBO ORI  M@}eMoMual, eI
GHOU06BRUE, OB Ql@meMo, (NMA’) (TVOUEBBRUE, GalUd 1HU3
)M OUEQ 6rIoUW1HEMY. (RIOATM Gladd(al1@ ( Lamina propria)
)M aldg1)eS QO™ IME0 aNLINIW] BHISHRM (
collagen) , 0219QW1 85 ( Elastic) ag)M’l MI@IHUB MNate)|SIMY.
eI HOM (submucous) (NMNAOTQIEOS BGalUd’] 2131683} HHQI0
6)-06302013 MO HHUB (BABO 1A HQ)0,
66)aNG[ENIIM 1N UBERU1HHBQ0 6)21TOM)

e 665q] 1 6 dHISBIB(13 MO} HBOS
@PMNYOODY0) 126NN Q@R
GHOUOEBRUBHH 1SW ORI R0  HIOIMD  ,6)dHISIBM3
A081HEYAS  MIMBO  HYSIMD  ,  ©6aNLRGNIM 18>
@MIWIMS0 3000 )M 0)6)aNGENIIUITNHEIS
OISMB240 RISHOM 16R]I  HINNRAIW]T  AUMWEA]SOIB0.
@M IMIM3 @O0 MIQ6ERUE LI0A TMIGAI /W eel
0 1MIOD 1) HIOEMAIB0

¢ RISMIAIODIW 00Q6BRs 100 OOMBCNIY (Thyroid)
@036MIMN1QIRNS BLAUlEEEMNM0 (s 1GHHINMEOIQ 1O
(Cricothyroid) (VMW 15816021 @0alalQdEHOMIQ)  MINEBRE)0

OU36)2S00. PHM OlMOEMo HYOWIHQIo, MRIN/eNSs
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GHOUDEBRERINS MO0 @ONUWIAS @HMIlI® & G@RSN)o
DOMHQI0  6al@aM). ((uadlemmm (MO 1&HS)0S
O00al0BMo  HINWIHEWI MIQo  (UMBIEHEWI  6)al@YM®)
P10 103213 BHIUDRISMDHEOS 20100000
QUGBEU{1oMDMIMBS HO06MMIBIMY. 0D MIQ6ERE 10
2f1PI0) @ROLIH T3 af)2ldo (MUIOMI8 aldsS1WIOS HBMUM
NVIBICUGDD) ENIOW 13248690, @oONUY]
WIM WM AlEAIRIo 2 1CUWIM (M alERIRIo WIM 13
M0Q6BRU3 OEN3IEH00.
@RIG2J00 1R MRaMIAMI MIWIHE1RNo Mo 1HeMM
RE1RISMIAIENIQ  AINEBRUE (VIO  GalUd1HB)6S

MW lal@MI@ MQOMEMEDYD) IO 182)H600.

(alWIM AlEIM1H:81@3 U DUdea{SINM]:

al@BOM WM, MIMB I WM, O (L3O ], WM 1©d

ANOQ@3, HBIOIOQ LI (ULENEBMILHOEBRRIOS OMaldBMo,

(oJ(MUMo, 630BM0 NIIHE Mo SWILNEBES HSENISB SO0

(L@ OWBOMM@ @3 NREVIMS, WIM 1 MLINII0 BO@IMMD)

)M NOI@I6M). a}@YaHM @3 @S 1M (LY 1QRAS AUBERLMNo

@1 N@3 @S 1AM (LAY @3 BINMRAET MOUWIPEMNQIW

HIEME]SIM@).
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QIOCWIZMEERSEI3  LII@1EH:-IMNICHHI {113 (Laryngoscopy)

HEBOMINN AIQEBRUB: NSEDYD) (MVIOMIS alde3 ] (Bowed Vocal Cords),

Gald]  2@BO0 @OEAITHITE MVIOMI8 aldS|HENOS
CNABOMIB03, M0 OBHSM, MVIOMIS  alds 08 @D
G2l@EMIoUd aflBeoeEm aflsnl, MUIEMI8 alds]eH8)0S
QeoM 100, OQUMBSIHMRINGE DSHNNDHEIOS Gald’]  2l}@)H60,
MVIOMIB alds 181621 AUBBM3 af)(M 10U 9U3ESIAM). TVIMIS
08108 @13 Gal@ICMUIUE MIMIeRIoM) BV NS
HIMEYSIM@Io MVIWIEAIEM. ailel MI@I@ON (U IH0) 16313

MUIOMIB aldS1HROS all8@alio GRIANSIT WIS,

mulemos
alog]

(Vocal fold)

(source: https://www.voicedoctor.net/media/normal-vocal-cord/normal-female-vocal-
cords)

MVOUIDEM BRI @B H-I6MYM MVIOMIS al0s3]
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V1EMI8 alds3]
(Vocal fold)

(Source:https:/link.springer.com/article/10.1007/s40520-013-0143-5/figures/2)

(IO AU @B BHOEMYM OIS MVIOMIB alds3]

AIeWIZMEBRS1eAl WM MoNIMLAIW (oIUREBRSIOS

nNeliw)e)om o3

Wi aNe1e@oOm©3 ANWEAIW GHTD a0 1A (Case

History) )@ 1@0H6 1@ M GUoaHo @YoE1HNM). DO6S

(lIMMIY0 3 dHIL6BBUE al@ 1N6M 1H66)]SIM)

1) GIUTIQOS im] MO 1GUOH D BB BN 20
BHIRIIHHIRIERS T3 @)  (MUIBINUMVBUHUDHUE  af)6B1R36)MN
QUL@LOMVOSIM M@ 1OMBENO12lo QilKoEMI® Aflniemo

af)SIBNM).

2)  GRINIYIOS WIM] (BHABHOS af@®  HOINAIEEMAT)

M@ H66)9JSIMN).
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3) GO OMNI1WLNES GEINHH (AIGWIRMo LI 1HMNGMI

a0)(M M@N@1H06)SI0M.
?e1yM1@eM@ O™ MBS *RIS6ERUB

1) QUO@MI VI BHUB @ 106NMSIHNT3- HOQTNBBENID AldGVR

(Rainbow passage) GaldR1)8383 63(0) MVIWI(06M 3o QnJ(%CQ)OUﬂoGG)Oo.
2) 121 @O0 ©0.
HOMMIW ] NIMWOS @ 1@IRIMEADSIHNING 1M 1aHIM) HY1Q)0.

RIS WIM1 GHUBHMM@D NS emNIaflauim)

aMOU1RIIH80I0B alQ)oMOU

% (WIM ©OCUBHLILOD MO0 HRIOTOD 2RSS @ ((UD.
< WIMQIOS 6)aldONUIQ MDMOIOODD: M 1LINIIDO.

& WIMOS BIIO.

GRIM1WIAS MUIEMIB aldS1WI6S aISM®@)o
lalUBOmMOED IMeN®)o NiluEeMo

e ENT G(WIK(3 - MVIOMIS aldS QYOS al@ 13U MSOMM].
e DHWBWLES LIIN0BNIMIGHI]] (Indirect Laryngoscopy) @6
aBON0 BSIOT3 OalBRINHNM®). ~IDN1MWBE W@ A1NA@

(Laryngeal Mirror) 60MOSOM @3 MNJaila] M1 OSHYBUB
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Qo120 rVOUWIEM MVIIBHUODD IMNEIO (“60D° af)OM

1M1 ML) 2l MVAQDD)0 M 1@°5H B0 5.

winvmomIMen ANelI1E}EM@3E - VoMIMB LMD 1Mo
20 OMA®@3, af)0M @HNUUDLEBRUBHEAOQT LoIMVM (Mo 1WIMo

MO 1H0IMEBS GEIVTIWIAS H-910 ORI @O 3

“aNPl(alBa0@]  @ROIMIao  MSOMIB  (UIHO) 1H6)
@ONUWIAIQ (IO AflMEEMAR0 LRIMVM Mo WIM@M MO
MO’ IMoENIMLAIQ mEOmeMNo OG6INR0” Q)M

al@1GUROW1H60M).

wW1Im1 e (U L1L6ERU3 M (MM 18600MS8S (UP16,U3

(AI0@AAUEIEE  WIMT  6)6UBLILO MBS M0
HISYORIOQI0 (VR BN 1BHM@1HNIMD  UIBRLB IO 162
10BN 18 MIQEBRUBHE al@1aNd@0 HHIEMYL:, D MINEBRUZ
E)B0MNS OENMBIBYM Gal(d] BY0IAICWINO HINWBHEND af)(M@Yo
@M. (0WAIVWAURLI BHUBNT HBON @UGG3 ©WEM
WIM  9aIGWIUTHNING HBOEMMIBYNM. @) @ROUMBIOS (M1
MI8 al0S1IARES Galld]  2NBOOMIM  BHIEMMAIDHIIMY.
@YBOMUNIIN0 BMEISIM VD 1HUBHH DICHONINV@S af)0m
al08] HS1WIBIM) H@ NN NLINIW] @RAIIAS WIMIQIOS

(@] @IPOM)  @ROREB:-06NS  HDMAIW]  6)aldYOME]SING



XXiii
@U@ H6) MaNOWo @MW QUGMEHH0.
OO 1138605 DOMOOD LB (AIUREBRUBHS al@ a0
HOMINTB  HEIWo WIMT HSIO@ @M1 1Mo
@0l@ 12/ 1@NRMI66M 13, @M BSIO@3 MVIIEINHHNIHINT
aflel AI0WONEERU3E 6N ORI : NV1RIEHGMVAHME  af)BHEHVY, (
Relaxation Exercise), 630‘JJQ’]6)67®(TU']6T§ ﬁUﬂLﬁ el oer3 ( Optimizing speech
breathing) , eThIWla) 63067T36)m)(§ (TDJLSOQQ"](TIBJ ( Voice Onset Strategies ),
aflomm @omyoemmo AUGEU]adle0003 M0MIm3 MaYoE ( Manual
Massage) / momﬁgdgcselosa(ﬁ 6)506:(Tﬂo@§ (Manipulation Technique) ag)(m’lm
DAl 1HHINRIM@MIT. £>3SIE® DB 12RSS WIM QIS
D0Q6BRU3 WIM QYOS BIDIIBQINDD M0 EIEMMIB:IM, D)
DOHNINB 639010 /0 1aH1@8 a0’ lUIENI0H8) (Auditory/ visual feedback)
9alCIN1H60.  HOMOOM @3 GUIQIMN O@NI{ 1 @3HNS )
OAMBIMHIM  oJOI®  WIMml IS  6©)6BMoGTM
@AM aOMIN) MO0 1B MmO, BHUBHNIN3
MIYAIQ@0  MVIMaN 1 MI1B0050NMOMOT  GEIUY1H6)
DMNOVIRIH:EMo. @@ IMGUeNs]  e®m0f1q) IV 1W)6S
MVaNI O 16)MBWI ANIMLYBNEIBEWI al@ 1210086 NEWI
@0l HVHMIBRIBE BH6M 12EIBNE @AM I3 M 1Mo
@M mMal @O 08 988 (Al 1HH6Mo MIDIBINUIMMIGN).

JlmMS o0 @20el e21IM qunelerslerld, Algleeln,
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Gal0W O 1@ wim] OalBWIUT1H6)03 allaomem

M@BBHIM@I6M.

(0@ @O0 1QIBHIOT (UIBO HSIT3  @oalD00A0Q
WIM 96NBIGIMM 630} (UOMAIDH0, (AIGDidslalo GalUd)
2B OIS (TVIOMIB  aldS1QINS  dMIMo,al}BY0) ]
@O0V al}@aHMNI@B. 2f1RIGOUE D2 M@3 (MoMVID 1H6)I03
cnlamr] MUI1BHE1BMM OMMEERUE @Ml  HYSIOID
HSIO0) WIM OOUBLILEERUE DATRIHNM). 9D MVN3BE6ERS 13
WIMIQOS (AlNIBOMMo 6)D2UOSYOMIME GalUd] B)03alEWINO
HHYOWDBHOENBEN). (OIOMNY BIOOD IMEO @RSQ®@, (MVIEMIS
081Q6S HMIMo HNUSIOMIM@ IMIW] BaNIMBM) GLISOD
@OWHHUB  a)e6MUM)  (Forced  glottal  adduction  exercise)
Dl 1HNENINNM@MIEM  HHIBIDOQ (MIOMIB al0s 1S
Gal(0] 2)@}HN0 O88N© 18, Gl 1)6S ey
S 162 1Mo )12l ROV QI DSE)aISLIONM)
CUODMU OO, MO @RI IT SOOI
9alCOUT 2] BnIeB(® @@ 113 WIM1 HD-USIOMING AlQIOTD
I BUBHE) BUILNT @Yo a0 1GHUM ( Vocal Amplification )

Mo 1Mo aRBBe)SYOMI0.

(AI0QAIWOUD @3 a5 6)21QIOY0) ale]

@B HONIQ (1UR6eBRUB OBE(0) |MNI03
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@AM O™ Mo WIMBo 2lld IO MM@BE:3M@ 1M
MG myla] PID0GUIR O OREElo 630)
63016WIsZ 1MW Gal@M (AlUIGO 2] GBIV IS (DCUEM
WBO1 WEIVIW @G W3 @YEOEMMM 90a] UDOEMO.
D1H0BIP0 (AOWAIW  AUIBO HB)NS  @ouo@ni 1M
1808 18:8)0 (IO@AONUDBY0 (VoM
6)6) BRI MBSO @ 1660 @ROYE) DI
MO AIBBEMUIUE af)2l0o  BEINIWIAS (AOWAIW alsHos a3
009l (B QWO ©U3NASIGDMEABMIEN) @D @UBDE)
allooem M@BBIM)0 GURIMIN1MON al&h)o

OOMOUIGIOMEBRSI0 AMMUIRIIHHIMIo MaNIW 1H6)0.

(AI0@AIBHIM (el 1@  MVIWIEEMUND WG MoBIHEM
MH6) QBN 1Q1LI0H6) Q)0 (MVoBIAHEM O]
HINDHNHDI0 Hal@IMM). UIDHNBE ORI RISMO  MOQEBRUB
Al2NHB)HS GROUPAMIW MUN M IBHNI @OELIN: M3 MaUMID) IBMI
HIOMAIBWHNI0. DY VISHEBRUE  alldlonaes ailnilw
201566R8 100 OalEWIUT1HNM MO OSE 1HNBHEIOS (aldhSM
MRICUOEOM IMIQBS (@ 1HHHOSRIo  (NVI0U M 1G2H0.
OO  VIR1B1HERY ONISEMIMHERY BRHW
(AIOI@OMMo BAOUDAINIBHWIEIEMEB: 13 YNNI RldH §66R& @3
()O3 HYSIOI00 MVAo @RI 1NIM)o0.

(0QDIQNBHOIW] 630} GUIDM  Glald(Ndo  @RYTV(®6Mo
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6)21QEMIOU3 U@V 0 @ILNO@MNY
GENIOWNMBBNUIQ @ 1H86M@MOET eI, @O M3
@B H6) 09’10 15HGM 6)6)U26MIM 18HGA0 ()
@1 10N®H8008 @MINU D0Q]T ol 1D 1@6)SIODISD

921 MMIQ DN LIH6BBUE ©EBHNUD 1H0IMB8 HY 1Q)0.

QU@L WIM e@Naa]]

MIGH:M 1B N1BLHOSHHIN 12188 a0 1@ Ailaueemo.

(JMUMo,  VIOMaldbo, @PMICEMMo  af)M U ]6el
D006BR&1RNAS GEIVTIINS Mo @11 GMAE1S MmIQIN3
GOV O@Na] (LA 1HNM). BAUIVM) H@NI{1IG3 eV
63086)53(11)‘5u GOUIHNDD (SIB: af)BQMIMENO ( Semi occluded vocal tract
exercise) 9alGIN0 (AIGWIBMEH-OMI6N), HHI6Mo M ONNI1SAN0o
(MUIOMIB  al081QYOS  HMIMo)  anl@dSOo  (@RMIEMM
@PUQNOIERUE) OIMANBS  MSEAIST]  6)A26)a]SOMOM].
@O0 DSE)AISLNBUBHE) WM O IOUD), BIQILHAD), af)0N 10
UGRUI{1860008 HY1@Yo. GUIBNDBE aNoUIaHMB  af)BeSVT
(Oﬂa@)aﬁ)@) (Vocal Function Exercises — VFE ) BGaNIGEMaHN3
o0MIMBM oS IMlol) ULOWIN0  (al@Y@S1e)  (Phonation
resistance training exercise — PhoRTE) 217 U1@3cu@mond GOV
LS°]§6)®(T3’(3) (ag)czsﬂag)(rﬁoﬂsh ( Lee Silverman voice treatment) a@')(TTﬂO_I

OU36SION BOUIVNU AN HISER B0 DalECIUTHH0.
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GOV OBHQ@ , @PME6MMo, GaQd GaNIGEMaUM, 6V
BHOLWS CGUIHND@D (S af)BDAVMEN) HHSIOD / BRI 3
MRCNI DMNRIA MRIBS BB OBOMRMo af)N 1N @RSEEE 1
MoBWIL M MR laIMEBRU3 HD2e)]S WIM] (AlOIGOMOAIW]
ENIMWe]S 1@ 186MIOUOT) mlouw) alOMEB1RU3
oomslwlaflsiens.  aflel 0@00adl  OSHILNDBUE 23OUOS

21(32J6)21Q)0M)

e060VIEMMO AU A@NI{] (Resnonant voice therapy

@y@nilsl)

639600 MOl VYUMo @YOE LMD BMISYHHUB,
HPYO, MISIOWE], UIW, 2NENBHUT, MIQU oMUV HMNBS
NI0WINEBRE 12NOSIEM). ©06MIEMMEN GOV

OMNI{1WIAS al@ 10’ 1RIMo aBY) “LISEERSIW] @) 1@ 1210 1H86)0M).

@RBNNS1WH0W88 @S 1munom al@102’1e1m
MVANGUAHMD:  alOB:S)HNMDIWBHY Mal  BINIGDMINS
0@ 1860Mo MIEU(AIBAIW LIV af)SIBEIMIo BW@M / @ILON
aflaflerin /07 6msyul@ai1somio MBERUD1HEM). LOIOMVMIB0
000021001 @OBNRHQ / A/ MO0 9DMBE20 MEUEDTD

@M 15108 B (B ldh @ 186)H @Yo GNUMo. OB UdI0VM
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all0meMm Galtd1dh&)o MEUNIN0 2llNBHBlo @I 1RNBS enIMo

Ao 180mM@ M OO 2RSS al®’lSHUEMICAD: UM

M1@@n6Mo MaNIW1HM].

v h-m-m-m-m... 8@©) ©MSYU1B@OQ ] alO@MY.

v 92lM00Q aIMM all0MEWINS alE@INIW] MEMIS
G310 1288 6dMSIUNBa]oem @NUUD0.

v @016 GaldlsHa1md MM @RUWO6ERS1GRINS enIMbo
O6MRIH6)) .

v D @)oo 1MeN @oAUIVIMNO @3 GIUT1HE (IS

LRI @RMYENIOASO.

GOUIHNDB AN6BBHHNB af)«BEOSMVMV (Vocal Function Exercise)

Dl HOHM 021 21SWIQW AULIWIAOD MO B} G 16

GOUOHNDB ANoUNaHB 2OV (al@ 1MW B@1860M].

OO M0 OAlGWINEBRUZ MIOY AlN@IMOUDIAT:

e (OJOMUMIBRBIOM0 (OB 16) SO 1Mo
OB LN@@HEM@ IM)o0.

e (TVIOMIB IS WIS EHMIMo D26 SIOTNONDY 1.

o WIM] ®@3alOBMo, UAIMVMo, MVIMV)aldo, @PMYEMMo

af)MNOIQOS (AUBDMMO aBCH0ai laflaenmmay 1oy,
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QI\O@IN0: LISEBRUB

1) Warm Up: WJIM1 ©30: “@10” af)(M WIM] ag)EOMI80 M1
lOWING QB @OG(Mo MG alOW)bs.

2)UeNayM1S@3:  UIHNHUE  9alGQIN 2]  MI6BREYOS
aBQOo O (UMW MIM)o aBQOo OW@EM
(3@ 1 1ERIBE MIST AlO@)bs.

3)MVGB®-0alo:  MRPEUAIGAIR OWAM (LY@ 1WI@3  mlam
QOB HS16)] M1eBR8)6)S @O0 EEOA (O
(U@ 11 GRIHE) M6B13Ybs.

4) GRIO 80oaldd: 63001001 al@: ANURIRINO® WIM GoeM ]

HE1QIMSEOMIso MRIM @O0 .

VA1 B3I GOUIBN DB (SIHE) nf) OOV - af) M) 63

Al sl (Semi Occluded vocal tract exercise -SOVT )

HMIMo  Hal@ION  QVIOMIB I8 Mo lWIMo &2l
O (AINIIaNo MUIEMIS1WHS @MYEMM
MANBUHDH-8)0 I LRSS al@MVO(AINIBDOMOo af)Ml 63 (1 S)
AUdVleflemm).  emual 8 ) GOUIHHNMBE  (SOHE
ng)oeis)s)mjmi ( Semi Occluded vocal tract exercise) @me@om’]oeagm
A0WINe aMIelWldho  ORIERSIT3 (ot OM8aIIBM
Mo WIMN@MI@E  oB@eO]SION) - UOITVMo, (VI albs0,

@PM6MMo af)M16BBEM DM ULOWIA @@ Q13 WIM1O® 63()
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(BB @113 MSMe]S o WM 9106 Ta{lennm, v
@OBalSH 1 MSMIo BHI6Mo O3l 1a{lenm WIm uUse®
92O 1218], Bajo GNUIHBNMTE MSHNBHU HISIMSIM  (OHO)
HYODBNHQY0 E)al@IM). @R IMIG3 CPIUTH6) al}@eNMI)o
WIVMAULAUIMORTT aB@6)SOMo  GaNIBEAUM)  6300@3
£©06MIEMA3NVIMEN RAODIW HMIMo  (MoGNIBMo
@MEANHHIM @ HHIM)o  MSAVMENIIHNIND OO0 1PNBS
WIM 9MBIBHIMIO BaNIBMIGSIAWAS @RYUVEHW 12I0OMWY0

WIM1 all06)S 1a{1860908 HYIyam).

Q05661303

aq‘g,o@ﬂam@” MUG(SI @(ﬁog 3 mog(B (Flexible straw into the water)
202030 BS20U@ VD) (Hand over mouth)

elle! @(T3 af) GO (Wave in a cave)

elal 6T)_I(T“1§ (Lip buzzes)

UM aanv1eNeQQTlol) @GIa]92]( Voice facilitating
approach)
&0 0TSO BHIN-2 DN 5ISER 1HEH-UB @YEN). @O
GO IQINS  HSYO@  Dlbal (VI (el 1HOMe)OD
MADIHNMY. Allolwmoo WIM]  ©NELIL RSB

GO ®UBHS QU af) o af) HUB OaICRINTIHMMMENS OGEO:
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(UBOTMAIERI®, 93NIM | @RI IG3 MIBNIOEBM 1L
@R ennELIMS O8SNUMBHH)., NNag)alag)@1@3 25

M2 lalMEBRE)6eNS.

GBO(U)']QO'] a0’ lUIeNI0H8) (Auditory feedback)

Galedi 63000 P_I‘D(Lljm(Tﬁg (Change of loudness)

219030 BSIH6) (Chant talk)

anﬂ_ﬂGTLSJ (Chewing)

Gr06N3a0 10UNBaH L @3 BN (Confidential Voice)
Hoendauleiles (Counselling)

01)12’]9(63 monﬂgjgcselosa(ﬁi (Digital manipulation)

af) 061 la¥f1613 ag) ML) afla] (Establishing a new pitch)
GOS8 £)&)(aN (Glottal Fry)

6)an0W Balomlalmes (Head positioning)

o) 1EMaMN3 B30 @06 LM (Elimination of abuse)
@(T&uﬂ(%&loﬂd(ﬁ GaNIGEMaUN3 (Inhalation phonation)

P10 163 W@,Oé, (Laryngeal massage)

000163 (Masking)

MOMV@3 / HHQRAI QVIMBLIMN3, (Nasal / glide stimulation)

6?>Og:|6TY3 DDON0) @TOCSLQ,:IO_Q’, (Open mouth approach)



XXXIl
af 2] 003aQ U3 (Pitch inflection)
(ﬂ(\.l)@()oegﬂ_lj BGaNIGEMaUN3 (Redirected phonation)
G613 S (Yawn sign)

O1219CMVaUME NG UE 6)(SQIMI63 (Relaxation Respiration

Training)
sei @LnJOLSQoSH(ﬁ (Tongue protrusion)

(oY 1@3 a0 lUdENI0H6) (Visual Feedback).

21l M @3U@@a03 UM (STOO@M() ( Lee Silverman Voice

Treatment)

al0@H6) 108ruend GO0 0Q MBI H6)03
@OOUMNGHB)0 OBBNUBLNBS  aNLI(AIBAI®  (MoBIaH6M
21OV af)@8 ag)md Al ST 21V, «l0@H8 1030m6end
GINMBBNUMB T3 (BIOMVBHIUD (MoENIMLAIQ NRELIMSIHH-B)0
MIOMI8 al0OS AIBNYo @M WIM] eIONIE:LILEERRINS

(AlUOM BI6MEBRSIW | V1BIBS 021YealS1SIBS®0).
ag)@3 ag)oV (il S1 el eIV U80S 15188 N:

o 4@Y Blal0(NJ0, BHLWIE3 4 MUM3@BUOMEBRUB
e 60 21M1Q HOVAHMIEHUB

e  QUIBO N ©HBMOoGTM BaNIo (AlIBF 1M Galdd0
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e QUYIM 7 weniGo  udaUladlemma1ed (LR
B (BB 186)0M)

e GOWNAIMON @ IUD GMICSIE  lOMOD MO0

MRGNIYIN G WIASW)0 M@I6B1RUB 6rIdWE-DIBEM

M16eR)6)S wimles @GN0 6)0.246)0{SIOMI3
MaNIQTENMM @@} aWlal  LI00GNIE  al0GOMISZ 1qY1M)
MN6BRUBHNIW] B30) CUIBNDTE a0 1M Blald(NIo @YalHHT3aM

6218 HY 1W)0.

aflel M0aNal@l6BR& 113, MERBIOS WIMIWIRS LR ], MO 1M
@066, (03 MO 10 ©) a1 6)20.2J6)a]SIOMIN3
M0 HNM &0} B0ala¥MIW] AU LOT  @RE)2IN: T3

BZENHNDB 21165 1ONVDI0 Dl ERINOASIMDIEM).

M16eR816)S WIMIQ1E3 (AI0QORAIQ T cNINLEQS MIQEBRABINM)0
Mmleerud  eomue  @omenilajlglealsslene,  MERaOS
WIMee) Ul UL0WINEERUE  ©alQIMD  MEI@O6M).
M6BRERYOS VIRV 1HHUDD 6)D26)SIOMIM  (UIOWINEBRUZ
£)21QIM® Galde)rl WIMH6) GOUME] (ULIWINEBRUT 6)2IQIOMD)
me; Wi MeIm@OmINd MaNIQ B30, ME] TYaHUSAIQ WM

Mmel  @GOINYOOD  (IIMIBIMo  6al@m).  WIMI@3
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Q)OO 1LNo MO 3 NNEVIMSIBHUE @RMIEALQSIGMIOUE

@6 @100 LNIW 2118 @I BMBSENSMIEM).
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APPENDIX 11

CONTENT VALIDATION ( PARTICIPANT’S RESPONSE )

Jose Mu — Tue, Aug 24, 10:40 PM (4 days ago) {f

tome «

Hi Vyshna,
The document you had sent me for review has good quality content. The language is simple and understandable for a person like me. Except for some
grammatical and punctuation errors, this is good work.
All the bestl
Best Regards
Jose MU (age: 61)
Alakode, Kannur Kerala
Ph: 8547455777

Rini KR 11:31 AM (1 minute ago)
to Vyshna -

Hello Maam,

The information was useful With respect to me,as | have respiratory issues,it was insightful Content was good ,except few spelling errors present.
Regards

Name:Ramanthan C 5

Age:82

Place: ThrissurKerala

Thomas Ps_ 8:08 PM (1 hourago) <Yy :

tome -

Hi, vyshna,
| have gone through the material that you have sent to me, it was excellent and informative, but they were few spelling mistakes, and few of the sentence structure
was wrong, and few of the medical terms was difficult for me to understand

Thanks you

Name :Thomas PS

Age: 65

Place: iritty (kannur), Kerala
Ph:



XXXVi

—————— - Forwarded message --—-—-
From: Elize George
Date: Tue, Aug 24, 2021 at 10:16 AM
Subject: Comments

To: osichirakors D

Name: Elize GT
Age: 66 years
Place: Pathanamthitta, Kerala

Hello Vyshna, | have read your material. i have found it well organised and informative. with good content and easy to understand.
However, there are few things i want to suggest

Please add some pictures or illustrations
leTlet] @ﬂa af]) [¥: N (Eaveinacave} ? spelling correct
2100 BS0B6) ( Chant talk) ) ? spelling carrect

o6 @EIM { Yawn sign) spelling correct

sudhi Rajan () 11:23 AM (1 minute ago)

tome =

Hello Vyshna

I have gone through th material; it was good and informative but some spelling errors are there.
Mame : Sudhirajan

Age: 70

Place - Kollam, Kerala.

Thanks a lot. Thank you for your feedback. Ok, | will check.



