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| NTRODUCTI ON

"The treatnent of patients suffering from dysphonia
depends wupon the ability to assess initially the type and
degree of voice inmpairnment and also to nonitor the patients’

progress throughout the treatnment” (Kelman, 1981).

Many have suggested various neans of anal ysing voice to
note the factors which are responsible for <creating an
i mpression a particular "voice" (Perkins, 1971; Mchel &
Wendhal , 1971, Jayaram 1975; Hirano, 1981; Rashm , 1985;
Nararaj a & Jayaram 1982).

As suggested by Hanson, Cerratt, & Ward (1983) mmjority
of the phonatory dysfunctions are associated wth abnormnal
vi brations of vocal folds. Hence, analysis of the vibration
of vocal folds in ternms of different paraneter constitutes
an inportant aspect to be considered in the diagnosis and

differential diagnosis of the voice disorders.

Several nethods of analysing the vocal cord vibrations
have been devised. Electroglottography (EGG) is one of

t hem

EEGG is a technique for the indirect exam nation of
vocal folds contact during vibration through nmeasurenent of
el ectrical inpedence changes. (Haji, Hariguchi, Baer & Goul d,
1986)



Several investigators (Wechsler, 1977; Hanson et.al.,
1983) have carried out studies using different paranmeters of

E.GG on different clinical population.

However, no such studies have been reported regarding
I ndi an clinical population, having different types of voice
di sorders. Hence, the present study was proposed to study
di fferent paraneters of glottal wave fornms in Indian clinical

popul ati on, having different types of voice disorders.

Purpose of the Study

The study was designed to study the vocal cord
vibrations using EGG in mle and fermale dysphonics, and
conpare them w th normal s.

The study was <carried out to test the followng

hypot hesi s:

1. There wll be no significant difference between nornals
and dysphonics (as a group) for vowels /a/, [il, and /ul in
terns of

a) Open Quoti ent
b) Speed Quoti ent
c) Speed | ndex

d) "S" Ratio

e) Jitter

f) Shi nmer

2. There will be no significant difference between normals
and dysphonics (with vocal nodules) for vowls /a/, /il and

ful/ interns of

a) Open Quoti ent
b) Speed Quoti ent
c) Speed | ndex

d) "S" Ratio

e) Jitter

f) Shi mrer



3. There will be no significant difference between normals
and dysphonics (with vocal cord paralysis) for vowels /al,
[il &/ul in terms of

a) Open Quotient

b) Speed Quoti ent
c) Speed I ndex

d) "S" Ratio
e) Jitter
f) Shimer
4. There will be no significant difference between normals

and dysphonics (with glottal chink) for. vowels /a/, /i/ and

ful/ in terns of

a) Open Quotient
b) Speed Quoti ent
c) Speed I ndex

d) "S" Ratio

e) Jitter
f) Shi mer
5. There will be no significant difference between normals

and dysphonics (with functional high pitched voice) for

vowels /al/, /il and /u/ in terns of

a) Open Quotient
b) Speed Quoti ent
c) Speed | ndex

d) "S" Ratio

e) Jitter
f) Shi mrer
6. There wll be no significant difference between normals

and dysphonics (with functional hoarse voice) for vowels /al,
/1] and /u/ in terms of

a) Open Quotient
b) Speed Quoti ent
c) Speed I ndex

d) "S" Ratio

e) Jitter

f) Shi mrer



In this study 34 dysphonic subjects (17 male and 17

female) in the age range of 15-50 years were studied. For
each subject six paraneters of EGG viz., Open Quotient,
Speed Quotient, Speed Index, "S" Ratio, Jitter and Shi nmer
were nmeasured for vowel s /al, il & lul usi ng

El ectroglottograph (Kay Elenetrics) and High Resol ution
Si gnal Anal yzer (B & K 2033) instrunents.

Li m tations:

1. Only 34 dysphonic subjects were studied.
2. Al types of dysphonics were not studied.

3. Only 5 consecutive cycles have been considered for
anal ysi s.

4. Only 6 paraneters of E.G G have been considered in this
st udy.

| npl i cations:

1. It provides information regarding the vocal cords
vibratory patterns in dysphonics.

2. It helps in diagnosis and differential diagnosis of
dysphoni cs.

3. The pre-therapy and post-therapy E G G recordings
provi des an objective information about the inprovenent
in the vocal cords condition.

Definitions:

The follow ng definitions have been used in the present

st udy.
1. . Open phase
Open Quotient (OQ =
Ful | period of vibration
2. Openi ng phase

Speed Quotient (SQ =

Cl osi ng phase



3. SQ- 1
Speed Index (SI) = -
Q+1

4. Area of (Qpen phase
"S'" Ratio (R=

Area of O osed phase
5. Jitter (J) is cycle to cycle variation in period (in
sust ai ned phonation) in msecs.
6. Shimrer (S) is cycle to cycle variation im anplitude

(in sustai ned phonation) in dB (acoustical).

7. EGG = Hectrogl ottograph, sane as Hectro
Lar yngogr aph.

8. Lx wave forns or Laryngoram = The graph obtai ned by
EGG

9. Fo = Fundanental frequency of vocal cords.



REVI EW CF LI TERATURE

The process of voice therapy depends upon "t he

di agnosis or appraisal” of the problem "The treatnment of
patients suffering from dysphonia depends upon the ability to
assess initially the type and degree of voice inpairnent and
also to nonitor the patient's subsequent progress throughout

treatnment”. (Kelnmen, 1981)

"Diagnosis is intended to define the paraneters of the
problem determine etiology and outline a |ogical course of

action". (Enerick and Hatten, 1974)

Inspite of the fact that there is a great need to
understand the voice, its production, factors affecting it,
basic issues like definitions of voice, normalcy in voice

have not been resolved. They are vague and anbi guous.

M chel and Wndhal (1971) give a good account of
problens in defining voice. Many have shown their concern
regarding the need for defining and describing normal voice
which fornms the basis for defining or describing variations
from normal i.e., supra or subnormal voice (Perkins, 1971;

Laver and Hudson, 1982; M chel and Wendhal, 1971).

Many have suggested various neans of analysing voice to
note the factors which are responsible for <creating an
i npression of a particular "voice". (Laver and Hunson, 1981
Perkins, 1971; Mchel and Wendhal, 1971; Jayaram  1975;
Nat araj a and Jayaram 1979; Rashm , 1984; Hirano, 1981).



According to Hrano (1981), wth regard to phonation
vari ous nmet hods have been proposed and used by nany-
clinicians and researchers all over the world. Unfortunately,
none of these nethods appear to be standardized on an
international basis. For sone of these techniques a majority
of investigators seens to be in agreenment in terns of the
significance of these tests and the interpretation of the

data thereby obtained.

Hirano (1981) while hoping for standardization of
clinical exam nation of voice suggests several nethods I|ike,
EEMG of Ilayngeal nuscles, acoustic analysis of voice
signal, aerodynamic tests, study of vocal fold vibrations,
psychoacoustic evaluation of voice to examne phonatory
ability, which  woul d refl ect di fferent aspects of
respiratory, phonatory and resonatory systens. These nethods
have been wused by different investigators sonetines in
conbi nati on, and sonetinmes only one or two of them to
eval uate voice. However, as Hirano (1981) has pointed out
there is no agreenent regarding the findings and terns used.
This nmay be because of the fact that some of these tests
require sophisticated equipnment, difference in nethodol ogy

used or due to other reasons.

As suggested by Hanson, Gerratt and Ward (1983)

majority of the phonatory dysfunctions are associated wth



abnormal vibrations of the vocal cords. Hence, analysis of
the vibrations of vocal fold in terns of different paraneters
constitute an inportant aspect to be considered in the

di agnosis and differential diagnosis of voice disorders.

Several direct and indirect ways of analysing voca
cord vi brati ons have been devi sed. Sone of themare: -

El ectrogl ottography (E. S, G)
St r oboscopy

Utra high speed phot ography
Inverse filtering nethod
Phot ogl ot t ography (P.G G)

U trasound/ Echogl ot t ogr aphy

SR wWNE

"Electroglottography (E GG) is a technique for the
indirect examnation of vocal fold contact during vibration
t hrough neasurenent of electrical inpedence changes (Fourcin,
1974). The E GG does not interfere wth phonation
(Fourcin, 1981; Kelman, 1981; Pederson, 1977). \Matever
details It represents, E.GG certainly reflects the
vibratory cycle of the vocal folds with fairly high fidelity.
Irregularities of EG G thus correspond to irregularities is
the vibratory pattern of the vocal cords;. (Haji, Horiguchi,

Baer and Goul d, 1986)

St r oboscopy permts the clinician to view the
vibrations of the vocal «cords. However, providing the
description of the condition and novenents of the vocal cords
depends on the ability of the clinician. Further, the use of
stroboscopy many interfere with normal phonation and thus it
may not provide information regarding the abnormalities of

the vocal cords. (H rano, 1981)



Though ultra high speed phot ography techni que provides
an objective information about vocal cords novenents its
clinical application is limted-

"as it 1s an invassive technique, it requires a greater
cooperation fromthe patients” (Holmer, Kitzing, Lindstrom
1973).

"this nethod is Iimted to the study of vibratory patterns of
vocal folds in sustained phonation of vowels and nonspeech
vocal i zation". (Harden, 1975)

"this technique is expensive and also consunes a lot of time
and space". (Hanson et.al., 1983)

As suggested by Hanson et. al ., (1983), the clinical
application of inverse filtering nmethod is reduced, as it
becones nore difficult to choose the proper inverse filter
paraneters for studying dysphonic patients.

According to Hanson et.al., (1983), "Utra sound or
Echogl ottography is not frequently used <clinically, as it

requires a special ultrasound transducer™.

"Phot ogl ot t ography nmethod is better than stroboscopy as
it provides graphical display and better than high speed

phot ography as it is economcal". (Hanson et.al., 1983)

Several investigators have used P.G G to study the
Vi bratory pattern of the wvocal folds in normals and
dysphoni cs (Harden, 1975; Kitzing and Sonesson, 1974; Kitzing
and Lof qui st 1979; Ki t zi ng, 1982). However severa
i nvestigators have pointed out Ilimtations of P.GG

techni que. They are: -



i) P.GG yields sufficient information about only
certain points of the vibratory cycle. (Dej onckere & Lebacq,
1985)

ii) InP.GG the point at which the glottal opening
starts can often be difficult to locate. (Kitzing & Lofquist,
1979)

iii) According to Hanson et.al., (1983) P.G G wave forns
may not represent accurately the glottal area of patients who
adduct the wventricular folds during phonation and wth
patients who have significant assynetry of vocal cord closure

P.GG signal may not reflect the glottal opening

Several investigators have suggested, E GG as an
econom cal, non-invessive technique, which allows the patient
for free conversation with mniml disconfort while testing.
(Haji et.al. 1986; Fourcin, 1979)

Sonme of the other observations reported about E GG
are-

i) According to Dejonckere & Lebacqg (1985), E GG
reflects the glottal condition nore during the closed phase,
as against P.G G which reflects nore about the open phase of
glottal cycle. As majority of |aryngeal pathol ogies manifests
abnormalities nore during the closed phase, E. G G has been
considered as a better technique for studying vocal fold
movenent s of dysphonics

ii) The presence or absence of glottal vibration can be
readily determned, wusing EEG G technique. (Dej onckere &
Lebacq, 1985)



iii) Dejonckere & Lebacq (1985) have suggested that, "the
f undanent al period of the glottal vibration is easily
determned by using E. GG as the beginning of each closed
phase is marked by a sharp rise in graphic display of Lx wave

forne".

Fromthis review of literature, the EEG G seens to be
nost appropriate nethod of studying the vibration of voca

cords.

El ectrogl ottography (E.C. G)

This techni que nmakes use of notion induced variation in
the electrical inpedence between two el ectrodes placed on the
skin covering the thyroid |am nae. A weak, high frequency
si gnal , (0.5-10MHz) is applied to one electrode. The other
el ectrode picks up the electrical current passing through the
larynx. The transverse electrical inpedence varies with the
opening and closing of the glottis, and results in a
variation of the electrical current in phase wth the

vi bratory phase of the vocal folds.

This technique was first devel oped by Fabre (1957).
| nprovenent s in the apparatus and application of t he
technique to clinical investigations have been extensively
perfornmed by several investigators. (Fourcin and Abberton,

1971; Fourcin, 1981)



The detailed relation between the inpedence curve of
the electroglottogram and the underlying physiology of the
vocal folds has been well docunented by several authors
(Pederson, 1977, Childres, Smth & Moore, 1984; @Glbert,

Lecl use, Brocaer and Verschure, 1975).

Fourcin (1981) made sinmultaneous recordings of EGG s
and airflow velocity curves for different nodes of phonation
and described the method to interprete the Lx wave forms. He
al so enphasi sed that the fundanental period of the vocal fold

vibrations could be determned quite accurately using EGG

Moore and Thanpson (1965) reported that glottal wave
forns produced by normal phonation consists of t wo
condi tions.

1) Al the three phases of the vibratory cycle viz.,
openi ng phase, closing phase and cl osed phase.

2) The notion of the two cords tend to be relatively

synchronous and equal in anplitude.

In order to study glottal wave fornms various quotients
and indices have been used based on the neasurenents of
duration of different phases of the vibratory cycle. They
ar e-

1. Open Quotient (O Q)

Duration of the open phase

00

Duration of full cycle



2. Speed Quotient (S.Q)

Duration of the opening phase

SG=

Duration of the closing phase

3. Speed Indax (S.1.)
According to Hrano (1980), " == . Speed Index is an

anot her useful nmeasure of Lx wave form derived from Speed
Quot i ent.

Speed Quotient -1
Speed I ndex -

Speed Quotient +1

The SI  values nay vary from-1 or to +1.00. It is
relative ratio, where positive values indicate nore opening
time and the negative values indicate nore closing time of
the vibratory cycle and zero indicate the equality of
timng". (Hrano, 1981)

The Speed Index seens to have advantages over S Q,
according Hrano (1981). They are -

1) Sl ranges from-1 to +1, whereas SQ ranges over |arger
val ues.

2) \en two wave forns have the sane triangular shape and
one is reverse of the other (with respect to time), the S|
takes equal absolute values with reverse signs. On the
otherhand, the S.Q takes two different val ues whose product
IS one.

3) One can visualize the wave forns fromS.I. values nore
easily than fromS. Q val ues.

4) S.I. has a sinpler relationship wth spectra

characteristics of the wave formthan S Q



4. "s" Quotient or -"S" Ratio (S.R

Dej onckere and Lebacq (1985) in an attenpt to quantify
the shape of the glottal wave forns have introduced the 'S

guoti ent.

As shown in the followng figure, S R values are
cont act
phase
open phase
calculated by dividing the area of the contact phase by the

area of the open phase i.e.

Area of the contact phase
R

Area of the open phase

Dej onckere and Lebacq (1985) have pointed out that "S"
guotient can be used as an indicator of the behaviour of the
vocal cords in different pathological conditions. Except for
this report there are no other reports of studies using this
paraneters to differentiate glottal wave forns of normals and

dysphoni cs.

The bulk of published literature in relation with EGG
deals wth studying changes in EGG paraneters in nornal
physi ol ogi cal process. (Hrano et.al., 1980; Hollien, Grard
and Col eman, 1977; Kelman, 1981; Kitzing, 1982; Kitzing,
Carl borg and Lofqgvist, 1982; Perkins, 1971)



Sridhara (1986) studied Lx wave fornms of young nornal
mal es and femal es during their production of vowels /a/, [il
and /u/ at confortable |level. He reported values of different

paraneters of Lx wave forns as foll ows:

1- Qpen Quotient:

Mean val ues of OQ

[ al i [ ul
Mal e 0.69 0.71 0.72
Fenal e 0.74 0.72 0.71

2. Speed Quotient:

Mean val ues of SQ

[ al 1] [ ul
Mal e 1.98 1.74 1.79
Fenal e 2.25 2.28 2.30

3. Speed I ndex:

Mean val ues of Sl

[ al il [ ul
Mal e 0. 378 0. 247 0. 266
Femal e 0.377 0. 361 0. 362
4, "S' Ratio:
Mean val ues of SR
/ al i [ ul
Mal e 1.13 1.12 1. 16

Femal e 1.13 1.10 1. 09



5. Jitter (J):

Mean values of J (in msecs)

/a/ /1i/ /0/
Male 0.065 0.11 0.067
Female 0.058 0.03 0.048

6. Shimmer (S):

Mean values of S (in dB)

/a/ / 1/ /u/

Male 0.033 0.066 0.15

Female 0.7 0.37 0.44
Some of the investigators have indicated the
possibility of wusing E.G.G. in clinical assessment and

treatment of voice disorders.

Dejonckere and Lebacg (1985) state that abnormal E.G.G.
findings can be considered in five different ways.

a) Pitch characteristics (too high or low)

b) Vibration irregularities (jitter & shimmer)
demonstrated by Fo histograms. (Kitzing, 1979; Fourcin, 1981)

c) Special features of the signal 1in the case of
dyplophonics (Dejonckere & Lebacg, 1983).

d) Qualitative description of the modified wave form
(Wechsler, 1977; Fourcin, 1981) and

e) Spectral analysis of the wave forms (Kelman, 1981).



Dej onckere and Lebacq (1985) in an attenpt to quantify
the shape of the E GG signal, studied 25 nornmal fenales and
25 females with vocal nodules. They neasured the values of
"S" quotient for vowel [a/ phonated at 70dB SPL. They
concluded that "S" quotient provides information conbining
the relative surface and duration of the vocal fold contact
during one vibratory cycle. They reported the nean "S"
qguotient of 0.66, for nornmal fermales and 0.4 for fenales with
vocal nodules. They attribute this reduction in the val ue of

"S" quotient as an etiological factor for vocal nodul es.

Childers et.al., (1984) reported, unusual change in the
rising slope of the Lx wave forms in individuals with voca
nodul es and extensive |laryngeal cancer. They also observed
double periodicity of Lx wave forms in a patient wth
unilateral paralysis of vocal cords. However, they also
reported that EGG wave forns of certain individuals wth
vocal coard paralysis appeared normal and Lx wave fornms of

sone normal s appeared abnor nmal

According to Fourcin (1981) " = = for rigorous breathy
voi ce, the contact phase of the Lx wave formis distingui shed
by the presence of small, well defined, positive closure
peak. In the case of creaky voice the Lx wave forns typically
show pairs of vocal fold contact-separation sequence in which
a small peak precedes a l|arger peak, both occuring wth
consi derabl e tenporal irregularities. The smaller peak has a
relatively slower onset than the |arger peak and the w dth of

the larger peak indicates a very long closure duration".



Fourcin (1981) has reported that using o histograns
met hods, normals and individuals with laryngitis can be

differenti at ed.

Fourcin and Abberton (1972) also reported that Lx wave
forms in cases of different |aryngeal pathologies |ike vocal
polyp, wunilateral vocal cord paralysis, vocal nodules varies
from that of normal Lx wave forns. But they al so observed
that Lx wave forns are not necessarily inpaired uniformy in
| aryngeal pathologies and one part of the utterance may be

normal while the others are very disturbed.

Hanson et.al., (1983) reported EGG findings wth
i ndi vi dual s having normal |arynges, wth distinct phonatory
abnormalities i ke spastic dysphonia (adductor type),

Par ki nsoni sm and Arseni c poi soni ng.

They reported that the Lx wave forns of individuals
wth spastic dysphonia showed a relatively |longer closure
period, resulting in decreased open quotient. The SQ val ues
are nore than normal val ues, i ndi cating the abnormally short
closing tine. They attribute this finding to the increased

tensi on of vocal cords as conpared to nornals.

Lx wave forns of individual w th parkinsonismindicated
open phase |onger than nornals, i nconpl ete glottal closure,
whi ch may explain the breathiness of their voice. They al so

report a large values of jitter and shimrer to be present.



Simlarly Lx wave fornms of individual who suffered
acute arsenic poisoning indicated |large values of jitter and
shimer, and very short or inconplete periods of glotta

openi ng.

They further state that, "d ottographic techniques
appear to offer some insight into nore subtle vibratory and
tension abnormalities that are associated with pathol ogical
phonation in otherwi se normal appearing |arynx. For exanpl e,
gl ottography in our experience, relatively docunents the
presence of inconplete vocal cord closure. In sone cases,
this may be visible, | aryngoscopically, but often is not
detected w thout the analysis of ultra-high speed filns.
Simlarly valuable di agnostic i nf ormati on, such as
indications of abnormally increased vocal fold tension or
cycle to cycle variability in the vibration of vocal cords,

may be identified and neasured fromthe Lx wave forns.

Wechsler (1977) also studied the Lx wave fornms wth
i ndividuals having different |aryngeal pathologies |ike vocal
nodul es, unilateral paralysis, bow ng of vocal cords,
laryngitis, before, during and after the adm nistration of

voi ce therapy and/or surgical treatnent.



They observed in majority of subjects the Lx wave forns
shifting towards normalcy in its shape and Fx distributions
after the renedial procedure. They al so reported that the
i nprovenent in Lx wave fornms was also correlated with the
perceptual inprovenent in voice and also with inprovenent in
t he condition of the vocal folds as observed through

| aryngoscopi ¢ exam nati on.

Jitter and Shi mmer:

Variations in fundanental frequency and anplitude of
successive glottal cycles are referred to as "Jitter" and

"Shinmrer" respectively. (Heiburgur and Horii, 1982)

Several investigators have reported the presence of
smal| variations in fundanental frequency and/or anplitude of
glottal vibrations in normal voice. (Horii, 1979, 1982, 1985;
Hollien et.al., 1977, Sridhar, 1986)

Presence of excessive |jitter and/or shimmer in the
voi ce signal, gives an abnormal voice quality which are often
identified as hoarse or harsh voice. (Mchel & Wendhal, 1971,
Iwata, 1972; Deal and Emanuel, 1978; Koike, 1969, Haji
et.al., 1986)

According to Heiberger and Horii (1982), "the work done
by Liberman and his colleagues (Liberman, 1961, 1963;
Li berman and M chel, 1962; Smth and Li berman, 1969) probably
represents the pi oneering studies of [|aryngeal pathology

detection by the analysis of jitter and shi nmer val ues".



Moor e and Thonpson (1965) reported the jitter val ues of
0.3 mnmsecs (4.9% for severely hoarse voice and 0.06 nsecs

(1.49% for a noderately hoarse voi ce.

Zemin (1981) reported jitter values ranging from 0.2

to 0.9 nsecs for a group of subjects with nultiplesclerosis.

Deal and Emanuel (1978) suggested that, the cycle -to
cycle wvariation in anplitude may provide a better index of
percei ved roughness of voice than cycle to cycle variations

in period.

Sonesson (1967) reported that patients with |[|aryngea
hem paral ysis, showed a |arge anmount of shimer values but

normal jitter val ues.

Kitajima and Gould (1976) reported the shimer val ues

in subjects with vocal polyp to vary from0.08 to 3.23dB

These studies indicate the inportance of shimer val ues
for diagnosis of the voice disorders along with the other

measur enent s.

Kane and Wellen (1985) reported a very high positive
correlation between jitter and shimer values and rating of
roughness in ten children with vocal nodules. They reported
jitter values in these children to vary from0.0023 to 0.0472

msecs, and shi nmmer val ues, of 0.0151 to 0.0911dB.



Majority of the studies on jitter and shimer were done
by analysing voice signal. Recently Haji et.al., (1986)
suggested, that EGG can be considered as a nore suitable
t echni que t han voice signal nethods for perturbation
analysis, as EGG wave forns are less conplex than voice
signal and is unaffected by the acoustic resonance of voca

tract".

They further reported that the frequency and anplitude
perturbation of EGG  especially the anplitude perturbation
can be a usef ul clinical adj unct for eval uati ng

irregularities of vocal fold vibration in dysphonic subjects.

Thus, the reviewof literature indicates that very few
studies of EEG G in dysphonic subjects are reported. None of
these studies report the values of all the EEG G  paraneters

in different dysphonic subjects.

Further, no report of E GG studies of dysphonics in

| ndi an popul ati on were reported.

Hence, the present study was planned to obtain the
values of EG G paraneters in different dysphonic patients

and conpare those values with normal val ues.



IVEl HODOL OGY

The present study enployed the technique of EGG to
study the vibratory pattern of the vocal cords in dysphonic

subj ect s.

The aim of the present study was to investigate whether
the normals and dysphonic subjects can be differentiated by

measuring different paraneters of E GG
Subj ect s:

The individuals who reported with conplaints of voice
problemto Al India Institute of Speech and Hearing, Msore
were  exam ned by the qualified Speech Pat hol ogi st s,
Audi ol ogists and E.NT. Specialists. Subjects who were

di agnosed as having voice problens were considered as the

subjects for the present study.

The details of the subjects in terms of age, Sex,

nunber and different pathological conditions are shown in

Tabl e- 1.



Pat hol ogi cal MALE FEMALE
condition of vocal Age _ Age Number
cords range subjects range of subjects
1. Congestion of
vocal folds 50 yrs 29 yrs 1
2. Chronic laryn-
gitis 35 yrs 1
3. Gottal chink 21-28 yrs 15-40 yrs 5
4. Vocal nodul es
-uni l ateral 15-51 yrs 16-21 yrs 3
5. Vocal cord
paral ysis
-uni | ateral 22-45 yrs 16-40 yrs 3
-bil ateral
6. Unilateral
vocal polyp 40 yrs
7. Spastic dys-
phoni a adduct or 32 yrs 32 yrs 1
8. Hoarseness with-
out observable
pat hol ogy of
vocal folds 18-37 yrs 3
9. High pitch voice
with normal move-
ments & appearance
of vocal cords. 17-25 yrs

Nl =

N2= 17

Table-1: Distribution of subjects,

The Experimental Set

up:

Age and problemwi se.

The following instruments were used for the study:

1. Electro Laryngograph (Kay Elemertrics Corporation)

2. High Resolution Signa

The instrument

diagram (Fig. 1) and Photograph-1.

s were arranged as shown in the block

Anal yzer

B & K type 2033.
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Photograph-1:High Re
Otograph-1:High Resolution Signal Analyzer

With Laryngograph.

BOBUY FORHE 9. 9 1 BEAE LG4 OSNS

Photograph-2:Lx wave form of
normal malee.




El ectr
- odes

El ectro
| ar yngogr aph HRSA

Fig. 1: Block diagramof the Instrunents.

The signal fromthe |aryngograph was fed to the HRSA to
obtain the display of glottal wave forns which, were used to
nmeasure the different paraneters of glottal wave forns.
Fig.2, shows the glottal wave formobtained from different

dysphoni ¢ subj ect s.

The HRSA displays the glottal wave form signals in
terns of time (in mlliseconds) on X-axis and anplitude of
the signal (inmllivolts) on Y-axis. The tinme at any given

poi nt can be neasured by noving the cursor horizontally.

All  the instruments were calibrated prior to the
experiment and then periodically as per the instructions

given in the manual of the instrunments.

Addi ti onal care was taken to avoid 50Hz hum in the

i nstrunment by using grounding.

The subjects were seated confortably in front of the
instrunment. The el ectrodes of the |aryngograph were placed on
the thyroid alae. The position of the electrodes were
adjusted to obtain clear Lx wave fornms on HRSA screen. Then
each subject was asked to phonate vowel /a/ as long as

possi ble at a confortable pitch and | oudness.
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P 15 1} F
hotograph-3:ILx wave form of a male subject
With unilateral vocal cord
pParalysise.

2. 828V 10KHZ 9.9 32 7874 307.57Ms

Photograph=-4:Lx wave form of a male subject
with vocal noduless
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Fi g.3: Showi ng different phases of vibratory cycle in msec.
Psa -P; = dosing period.
P3p- P3a =dosing period (in normals Psy ~ Pap )
Ps- Ps, = Qpening period
Ps- Ps = (peni ng peri od.

P7- P, Period of the vibratory cycle.

P, -P, = B, = Base of contact phase.
P;-P, = B, = Base of open phase.
H. = Height of contact phase.

H, = Height of open phase.



Once the stable Lx wave forns were seen on HRSA screen,
five successive cycles of glottal wave forns were selected
for further analysis. Each cycle was analysed at different
points as shown in Fig.(2) to obtain the duration of

di fferent phases of vocal fold vibrations.

After neasuring the duration between different points
on each cycle of glottogram different paraneters of Lx wave

forns were calculated as foll ows:

pen peri od P7- P4
pen Quotient (OQQ = =
Vi bratory period P7- P2
Qpeni ng peri od P5- P3b
Speed Quotient (SQ = =
d osing period P3a- Pl
SQ1
Speed I ndex (Sl) = -
SQ+1
1/2 x BL x H
Speech Ratio (SR =
1/2 x B2 x H2

where Bl = base of the contact phase (i.e., P4-P2),
converted into mllineters.

B2= base of open phase (i.e., P7-P4), converted
intomlineters.

Hl= hei ght of contact phase, converted into
mllineters.

H2= height of open phase, converted into
mllimeters.

(t1-t2)+(t2-t3)+(t3-t4) +(t4-t5)
Jitter (J)= (nsecs)
4

where tl, t2, t3, t4, t5 represents of periods of 5
consecutive glottal cycles.




(al -a2) +(a2-a3) +(a3-a4) +(a4-ab)
Shimer (9= (dB)
4
where al, a2, a3, a4, ab represents anplitude of 5
consecutive Lx cycles.

Thus, (a) Fundanental Frequency

(b) Open Quoti ent

(c) Speed Quotient

(d) Speed I ndex

(e) Speech Ratio

(f) Jitter

(g9) Shi mrer
values were obtained for vowel /a/, for each subject.
Further, using the sanme procedure and set up of instrunents,

all the neasurenments were obtained for the vowels /i/ and [/ u/
also. Thus, for all the subjects’ all six paranmeters of

E.GG were neasured for all the three vowels.

Appropriate statistical procedures were adninistered to
conpare the different paraneters of Lx wave forns obtained

from dysphoni ¢ group to nornal s.



RESULTS AND DI SCUSSI ON

The purpose of this study was to note the differences
between the normals and dysphonic subjects (as a group) and
al so normals and subjects wth different pat hol ogi ca

condition of vocal cords in terns of different E GG

paranet ers.

The different EEG G  paraneters neasured in this study

wer e

1. Open Quotient (OQ

2. Speed Quotient (SQ

3. Speed Index (SI)

4. "S" Ratio (SR

5. Jitter (J)

6. Shimer (9

Al'l these 6 paranmeters were neasured for vowel /a/, /il
and /u/.

Further fundanmental frequency of these subjects were
nmeasured for all the three vowels and conpared w th nornmnal

val ues.

Conpari si on of dysphonic group with nornmal group:

From table-1, it was observed that Fo of fenale
dysphonic subjects were |less than normal values, but Fo of
mal e dysphonic subjects were higher than normal values for

all the three vowel s.
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MEANS

Vowel s / al il /ul
G oups
Nor mal mal es 116. 3 120 117
(NV)
Dysphoni c mal es
(DV) 154. 5 151. 7 172.8
Nor mal femal es
(NF) 231. 4 243 248
Dysphoni c fenal es
(DF) 224. 2 236. 4 227. 47

Table-1: Mean of fundanental frequency (in Hz) in
normal and dysphonic mal es and fenal es.

This difference in dysphonic subjects in conparision to

normals may be due to the inclusion of wde variety of

dysphonics in this study.

From table-2 and graph-1, it was observed that open
quotient values in the dysphonics were less than the val ues
seen in nornmals, both in mles and females. Further,

dysphonic group has shown greater range and variability than

nor mal s.



G oups Vowels Range Mean S. D Significance of differ-
ance between
NM& DM N- & DF
Vowel s
a 0. 23 0. 69 0. 097 a + +
NM i 0.23 0.72 0. 078 [ + +
u 0.2 0.72 0.065 u + +
a 0. 34 0. 53 0. 088
DM i 0.3 0.54 0. 076
u 0. 33 0. 56 0. 087
a 0.19 0.74 0. 06
NF i 0.15 0.72 0. 043 (Significance at 0.05)
u 0.13 0.72 0. 045 (level)
a 0.44 0. 55 0.12
DF i 0. 18 0.55 0. 09
u 0. 38 0.54 0.96

Tabl e-2: Range, Mean & S.D. of OQvalues in normals &
dysphoni cs and Significance of di fference
bet ween them

The statistical analysis using Mann Whitney "U' test
has shown that there was a significant difference between the

dysphonic and normal males and fenal es.

Thus, the hypothesis I(a) stating that, "there will be
no significant difference between normals and dysphonics (as
a group) for vowels /a/, /i/ and /u/ in terms of OQ was

rejected with respect to both nmales and fenal e subjects.

This reduction of OQ values in both males and fenales
dysphoni ¢ subj ects suggests that the vocal cords remained for
| esser than normal duration in open phase (as described by

Dej onckere and Lebacq, 1985) of each vibratory cycle.



Tabl e-3 and graph-1, indicates the nean speed quotient
values to be greater than normal values with male dysphonic
subjects for all the three vowels. But the nean S.Q val ues
of the femal e dysphonic patients were less than the nornmnal

val ues for vowels /a/ and /i/.

Further, the dysphonic group has shown greater range

and variability than normal groups.

G oups Vowels Range Mean S.D. Significance of differ-
ance between
NM & DM NF & DF

Vowel s
a 3.49 1.98 0.72 a - -
MV [ 1.91 1.74 0.55 I - -
u 2.22 1.79 0.58 u- -
a 13.36 300 39
DV [ 5.37 2.04 1.49
u 4. 47 1.90 1.27
a 0. 89 2.25 0.37
NF [ 1.19 2.28 0.52 (Significance at 0.05)
u 1.18 2.29 0.40 (1evel)
a 3.71 2.23 1.09
OF [ 3.07 2.24 0.98
u 4. 08 2.57 1.14

Tabl e-3: Range, Mean, S
dysphoni cs & signi

of SQ values in normal and
i cance difference between them

-0

The statistical analysis indicated that the difference
in the nmean "SQ values between normals and dysphonic
subjects were not significant with respect to both male and

femal e groups.



Thus, the hypothesis | (b) stating that, "there will be
no significant difference between normal and dysphonics for
vowels /al/,/ilfand /u/ in terms of SQ was accepted wth
respect to both nmale and femal e groups.

Formtable-4 and graph-1, it was observed that the nean
speed index values of male dysphonic subjects were less than
the normal values for all the three vowels. But the nmean S |
values of the femal e dysphonic group were nore than nornma
val ues for vowel /i/ and /u/l.

It was further observed that the dysphonic groups

showed a greater range and variability than normal groups.

G oups Vowels Range Mean S.D. Significance of differance
NM Vs DM NF Vs DF

Vowel s
a 0.46 0.39 0.34 a - -
NM [ 0.45 0.25 0.13 [ - -
u 0.41 0.27 0.11 u - -
a 1.27 0.23 0.34
DM [ 1.24 0.21 0. 33
u 0.81 0.23 0. 27
a 0.50 0.38 0. 07
NF i 0.29 0.36 0. 09 (Significance at 0.05)
u 0.30 0.36 0. 09 (level)
a 1.46 0.13 0.11
DF [ 1.80 0.37 0. 26
u 1.10 0.38 0. 30
Tabl e-4: Range, Mean, S D of SI values in normal and

dysphoni cs & significance of di fference
bet ween t hem

The statistical anlaysis indicated no signi ficant
difference in ternms of S.I. values for vowls /a/, [/i/ and
/u/ between normal and dysphonics with respect to both males

and femal es groups.



Thus, the hypothesis i(c) stating that, "there will be
no significant difference between nornmals and dysphonics (as
a group) interns of S.I. for vowel /a/, [i/l, [ul" was

accepted with respect to both male and fenal e subjects.

From table-5 and graph-1, it was observed that both
nal e and fenal e dysphoni ¢ subjects showed greater than nornal

nean "S" Ratio for all the three vowel s.

The dysphoni c subjects also indicated greater range and

variabilities than nornmal subjects.

Qoups Vowels Range Mean S. D. Significance of difference
NMVs DM N- Vs DF

Vowel s
a 2.18 1.13 0.18 a - -
N i 2. 06 1.12 0.13 - -
u 2.46 1.16 0.12 u - -
a 2. 57 1.23 0.43
CM u 4.72 1.29 0.93
i 2.40 1.28 0.69
a 2.25 1.13 0.13
NF i 2.12 1.10 0.05 (Significance at 0.05)
u 2.04 1.09 0.07 (level)
a 3.40 1.24 0.56
DE | 3.54 1.14 0.75
u 2.35 1.46 0.56
Tabl e-5: Mean, Range, S D of SRvalues in normal and
gni fi cance of difference between

szphoni cs &S
t hem

Statistical analysis showed that the difference in
terns of "S" Ratio for vowels /a/, [i/l, [ul between normal

and dysphoni ¢ subjects were not significant.



Thus, the hypothesis 1 (d) stating that, "there will be
no significant difference between normals and dysphonics (as
a group) for vowels /a/, [i/l, [ul interns of "S" Ratio was

accepted with respect to both male and fenmal e subjects.

From table-6 and graph-1, It was observed that both
mal e and fenmal e dysphonic subjects showed greater than nornal

nmean jitter values for all the three vowels.

The dysphonic subjects also showed greater range and

variability than normal subjects.

Goups Vowels Range Mean S Do Significance of differance
NMVs DM N- Vs DF

Vowel s
a 0.16 0.065 0.04 a + +
NV i 0.56 0.11 0.06 i + +
u 0.11 0.07 0.04 wu + +
a 3.50 0.70 0.94
DM i 3.91 0.41 0.92
u 0.75 0.25 0.24
a 0.10 0.058 0.04
NF i 0.06 0.03 0. 021 (Significance at 0.05)
u 0.06 0.05 0.02 (level)
a 0.56 0.20 0. 20
DF i 1.05 0. 19 0.21
u 0.72 0.19 0.19

Tabl e-6: Mean, Range, S.D. of jitter values in normals and
dysphonics & significance of difference between

t hem
Statistical analysis showed that the difference in the
mean jitter values for vowel /a/, /i/, [ul between dysphonics
and normals were significant with respect to both nmale and

femal e subj ects.



Thus the hypothesis I(e) stating that, "there will be
no significant difference between normals and dysphonics (as
a group) internms of jitter for vowel /a/, [i/l, [ul" was

rejected with respect to both male and femal e groups.

Tabl e-7 and graph-1, indicates the nmean shinmer val ues
of dysphonics (both nmales and fenmales) were greater than

nor mal val ues.

Further it was observed that the dysphonics also showed
a greater variability and range of shinmer values than the

normal s.

G oups Vowels Range Mean S.D. Significance of difference
NM VS DM NF Vs DF

Vowel s
a 0.40 0.03 0.12 a + +
NM i 0.80 0.07 0.23 i + +
u 0.80 0.15 0.26 u + +
a 8.40 1.78 2.21
oM i 2.80 1.17 0.81
u 4.8 1.74 1.67
a 2.80 0.70 0.82
NF i 2.00 0.37 0.71 (Significance at 0.05)
u 1.20 0.44 0.50 (level)
a 3.20 0.87 0.89
DF i 2.20 0.91 0.e61
u 2.20 0.92 0.61

Tabl e-7: Range, Mean, S.D. of shimrer values in nornmals and
dysphonics & significance of difference between

t hem
The statistical analysis suggested that the difference
between normals and dysphonic subjects in terns of nean
shi mmer values for vowel /a/, [i/, /ul were significant with

respect to both males and femal e groups.



Thus the hypothesis | (f) stating that, "there will be
no significant difference between normals and dysphonics (as
a group) in terns of shinmer values for vowel /a/, [il, [ul"

was rejected with respect to both males and femal e subjects.

Several investigators (Heiburger and Horii, 1982; Zyski
et.al., 1984; Kitajim and Gould, 1976, Haji et.al., 1986)
have reported the greater jitter and shimer values in

dysphoni ¢ subjects than normals.

Par anet ers Q S 0) S R J S

G oups:
NM Vs DM + - - - + +
NF Vs DF + - - - + +

Tabl e-8: Significance of difference between normals and
dysphoni cs on different paraneters.

From the table-8 it was observed that dysphonic
subjects were differentiated fromnormals in terns of open

quotient, jitter and shimrer val ues.

Comparision of Dysphonics (with vocal nodules) with Normal

group.

From table-9, It was observed that the fundanmenta
frequency of nale dysphonics to be higher than the norm
val ues. Whereas the fundanental frequency of dysphonic

femnl es were found to be |less than normal val ues.
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MEANS

Vowel s lal lil lul
G oups
NM 116. 3 120 117
DM 186 187 189
NF 231. 4 243 248
DF 223 236 246

Tabl e-9: Mean of fundanmental frequency (in Hz) in normals and
dysphonics (with vocal nodul es)

Kitzing and Lofqvist (1979), also reported the
reduction in fundanental frequency of a female subject with

vocal nodul es.

From table-10 and graph-2, it was observed that the
mean open quotient in this group of dysphonic subjects (both
males and femal es) were less than the normal values for al

the three vowel s.

Goups Vowels Range Mean S D Significance difference
NM Vs DM NF Vs DF

Vowel s
a 0.23 0.69 0.097 a + +
NM i 0. 23 0.71 0.078 i + +
u 0. 20 0.72 0.065 u + +
a 0. 16 0.54 0.05
oM i 0. 29 0.54 0.10
u 0. 32 0.54 0.10
a 0.19 0.74 0.061
N i 0.15 0.72 0.044 (Significance at 0.05)
u 0. 13 0.71 0.045 (level)
a 0.19 0.57 0.08
DF I 0. 32 0.57 0.014
u 0. 20 0.50 0.08

Tabl e-10: Range, Mean, S.D. of OQvalues in normal and
dysphonics (with vocal nodules) & significance
di fference between them



These differences were also observed to be statistically
significant.

Thus the hypothesis 2(a) stating that, "there will be
no significant difference between normals and dysphonics
(wth vocal nodules) interns of GQfor vowel /a/, /i/, lul"

was rejected with respect to both nale and fenal e groups.

The reduction in O values in both male and fenale
subjects wth vocal nodules indicated that the vocal cords

remains for a longer duration in contact phase, than nornals.

Smlar observations were reported by ot her
Investigators (Childers et.al., 1984; Kitzing and Lof quist,
1979).

From table-11 and graph-2, it was observed that the

nean speed quotient values of subjects with vocal nodul es

were less than nornal values in both nmale and fenal e groups.

Qoups Vowels Range Mean S D Significance of difference
Vowel s NMVs DM N Vs DF

a 3.49 1.99 0.71 a - +

NM [ 1.91 1.74 0.55 [ - +
u 2.22 1.79 0.59 u - +
a 3.62 1.69 1.22

DM | 2.35 1.50 0.82
u 1.25 1.31 0.50
a 0. 89 2.25 0.37

NF | 1.19 2.28 0.42 (S gnificance at 0.05)
u 1.18 2.30 0.41 (level)
a 0.55 0.99 0.24

DF I 0.58 1.03 0.25
u 0.44 1.27 0.20

Table-11: Range, Man, S D of values in nornmal and

dysphonic subjects & signiticance of difference
bet ween them



However, the difference in nean SQ values between
normal and dysphonics (wth vocal nodules) were statistically
significant in fermale group only. Thus, the hypothesis, 2(b)
stating that, "there wll be no significant difference
between normals and dysphonics in terms of S Q for vowels
fal, [il, [Jul" was accepted with respect to male subjects
but, rejected with respect to fenal e subjects.

This reduction of SQ values in femal e subjects suggest
the increased duration of closing phase in these subjects.

Childers et.al., (1984) also reported a simlar

findings in a subject with vocal nodul e.

From table-12 and graph-2, It was observed that the
mean "Speed | ndex" values of dysphonics were |ess than nornal
val ues, in both male and fenal e groups.

But these differences were found to be statistically

significant for the femal e subjects only.

G oups Vowels Mean Range S.D. Significance of difference
Vowel s NM Vs DM NF Vs DF

a 0.46 0.378 0.34 a - +
NM i 0.45 0.247 0.134 i - +
u 0.41 0.266 0.107 wu - +
a 0.96 0.03 0.12
oM i 0.51 0.124 0.071
u 0.64 0.121 0.084
a 0.15 0.377 0.07
N [ 0.29 0.361 0.098 (Significance at 0.05)
u 0.30 0.362 0.093 (I evel)
a 1.02 -0.288 0.10
DF [ 0.31 -0.001 0.10
u 1.50 0.134 0.073

Tabl e-12: Range, Mean,S.D, of SI values in normal and
dysphonics & significance of difference between
t hem



Thus the hypothesis 2(c) stating that "there will be no
significant difference between normals and dysphonics (wth
vocal nodules) interns of SI for vowels /a/, [i/, [ul" was
accepted with respect to nmale group, but rejected wth
respect to fenal e group.

This reduced SI values for nmales and negative Sl val ues
in female subjects indicated that the duration of closing
phase were |longer than normal values in subjects with voca

nodul es. (H rano, 1981)

From table-13 and graph-2, it was observed that "S"
Ratio values of subjects with vocal nodules (both nales and
femal es) to be greater than normal val ues, except for vowel
/al in femal e subjects'.

But t hese di fferences wer e statistically not

significant.

G oups Vowels Range Mean, S.D. Significance of difference
Vowels NM Vs DM NF Vs DF

a 2.18 1.132 0.179 a
NV i 2.06 1.118 0.131 i
u 2.46 1.158 0.112 wu
a 0.39 1.156 6.146
DM i 2.98 1.369 1.019
u 3.84 1.496 0.821
a 2.25 1.126 0.031
N | 2.12 1.103 0.049 (Significance at 0.05)
u 2.04 1.089 0.07 (I evel)
a 0.425 1.018 0.176
DF | 2.100 2.07 0.864
u 1.007 1.698 0.44

Tabl e-13: Range, Mean, S D of "S" ratio in nornmal and
dysphonic & significance difference between them



Thus the hypothesis 2(d) stating that, "there will be
no significant difference between normals and dysphonics
(with vocal nodules) in ternms of "S" ratio for vowel /a/,
[i/, lul" was accepted with respect to both nmale and fenale

gr oups.

However, Dej onckere and Lebacq (1985) reported the
decreased "S" Ratio values in a group of fenmale subjects with

vocal nodules, in conparision to normal values for vowel /a/.

This disagreenent in the results of the present study
with Dejonckere and Lebacq's (1985) study may be because of
differences in the nethod of investigation and types of cases

st udi ed.

From Tabl e-14 and graph-2 it was observed that the nean
jitter values for all the three vowels in the subjects wth
vocal nodules (both nmales and females) were greater than

nor mal val ues.



G oups Vowels Range Mean S D.  Significance of difference
Vowels NM Vs DM NrF Vs DF

a 0.155 0.065 0.043 a + -

NM i 0. 558 0.108 0.065 [ - +
u 0. 108 0.066 0.037 u - +
a 1.82 0.727 0.797

DY i 0.45 0.133 0.153
u 0.75 0.24 0.28
a 0.1 0. 058 0.039

N- i 0.06 0.033 0.021 Significance at 0.05
u 0.06 0.048 0.021 | eve
a 0.94 0.362 0.437

DF i 1.053 0.428 0.49
u 0.2 0. 203 0.082

Tabl e- 14: Range, Mean, S.D.,Significance difference of
normal and dysphonic subjects in terns of Jitter.
Bysphonics also showed the range and variability of

jiter values to be greater than normal val ues.

Statistical analysis however indicated that, the nean
jitter difference between normals and subjects wth voca
nodules were significant for only vowel /a/ in males and for

vowels /i1/ & /u/ in femal e subjects only.

Thus in general, the hypothesis 2(e) stating that,
"there wll be no significant difference between normal and
dysphonics (with vocal nodules) in ternms of jitter for vowels
lal, [il, [ul" was accepted with respect to male group and

was rejected with respect to femal e group.



It IS interesting to note that the significant
di fference between normals and dysphonics (wth voca
nodul es) groups in terns of jitter was found only for vowel
/al (in males), whereas fenale subjects showed significant
difference for vowel /i/ & /u/. Factors contributing to this
differences between males and female subjects wth voca
nodules are not known. Only further studies wth |arger

nunber of-subjects wll be able to answer to this.

From table-15 and graph-2, it was observed that nean
shimer values of subjects with vocal nodules were greater
than normal values wth respect to both mle and female

groups.

G oups Vowels Range Mean S.D. Significance of difference
Vowels NM Vs DM NF Vs DF

a 0.40 0.033 0.45 a + -
NM i 0.80 0.066 0.23 i + -
u 0.80 0.150 0.26 u + -
a 8.80 2.126 3.082
DM i 2.80 1.400 O0.966
u 4.00 1.857 1.357
a 2.80 0.700 0.820
N- i 2.00 0.370 0.710 Si gni ficance at 0.05
u 1.20 0.440 0.496 | evle
a 1.40 1.133 0.618
DOF i 1.60 1.067 0.679
u 1.40 1.200 O.588

Tabl e- 15: Range, Mean, S.D.,Significance of difference in
normals & dysphonic subjects in terns of
Shi mer .
But only nmale subjects showed greater range and

variability than normal s.



Statistical analysis indicated that the difference in
mean shi nmrer val ues between normal and dysphonic (with vocal
nodul es) subjects were significant with respect to males

only.

Thus the hypothesis 2(f) stating that, "there will Dbe
no significant difference between normals and dysphonics
(with vocal nodules) in terns of shimer for vowels /a/, [il,
[ul"™ was accepted with respect to female group and rejected

with respect to nmale groups.

This difference in male and femal e subjects with vocal
nodules in terns of shimmer values may be due to the
differences in their fundanental frequency for vowels /a/,

[il, lul.

Par anet er s Q SQ S R J S

G oups - i - - +
NM Vs DM + .\ ) ] .\ ]
N- Vs DF +

Tabl e- 16: Significance of difference between normals &
dysphonics (with vocal nodules) on different
par anmeters.

Fromtable-16, it was observed that male subjects with
vocal nodules differed fromnormal nale in terns of OQ & S
values and whereas female subjects (with vocal nodules)
differed fromnormal females in ternms of OQ SQ SI and J

val ues.



Conparision of dysphonics (wth vocal cord paralysis) wth
normal subjects:

MEANS
Vowel s [ al lil [ ul
G oups
NV 116. 3 120 117
DM 101.0 100 101
N- 231. 4 243 248
DF 220.0 229 228

Tabl e-17: Mean of Fundanental frequency (in Hz) in normals &
dysphonics (with vocal cord paral ysis).

From table-17 it was observed that the fundnental

frequency for vowels /a/, [/il, [ul in these subjects (both

mal es and females) with vocal cord paralysis were less than

nor mal val ues.

Tabl e-18 and graph-3, indicated that the nmean OQ val ues
of subjects with vocal cord paralysis were less than nornma
values, in both male and female groups, for all the three

vowel s.
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G oups Vowels Range Mean S D Significance of difference
Vowels NMVs DM N Vs DF

a 0.23 0.687 0.098 a +
NV [ 0.23 0.714 0.077 [ +
u 0.20 0.716 0.065 u +
a 0.27 0.450 0. 142
B\ [ 0.06 0.523 0.030
u 0.19 0.533 0.095
a 0.19 0.740 0.061
N [ 0.15 0.716 0.043 Si gni fi cance at 0.05
u 0.13 0.713 0.044 | evel
a 0. 244 0.656 0.104
OF [ 0.35 0.623 0.145
u 0.24 0.689 0.102

Tabl e-18: Range, Mean, S.D., Significance of difference in
normal s & dysphonic subjects in terns of OQ

But these differences were found to be statistically

significant for only mal e subjects.

Thus the hypothesis 3(a) stating that, "there will be
no significant difference between normals and dysphonics for
vowel /al/, [il & [lul interns of OQ° was accepted wth
respect to female subjects, but was rejected with respect to

mal e subj ects.

This reduction in OQ values suggest that "the voca
cords renmains shorter than normal duration in open phase (as

descri bed by Dejonckere and Lebacqg, 1985).

Though no report of studies were available, which
provides quantitative values of OQ in subjects wth voca
cord paralysis, several investigators (Childers et.al., 1984;

Fourcin and Abberton, 1972; Kitzing & Lofquist, 1979)



described the glottal wave forms in individuals with vocal
cord paralysis which indicated that the vocal cords renains

in open phase for a shorter duration than nornals.

Results of the present study also indicated the sane.

From table-19 and graph-3, it was observed that the
nmean SQ values of subjects with vocal cord paralysis were
less than normals for all the three vowels in female group

and for vowel /i/ only in male group.

G oups Vowels Range Mean S.D. Significance of difference
Vowel s NM Vs DM NrF Vs DF

a 349 1.99 0.72 a - +
NVI [ 1.91 1.74 0.55 i - +
u 2.22 1.79 0.59 u - +
a 12.48 6.10 0.75
B\ i 1.78 1.68 0.924
u 2.08 2.25 0.943
a 0.89 2.248 0.372
N- i 1.19 2.283 0.423 Si gnificance at 0.05
u 1.18 2.295 0.405 | evel
a 1.33 1.147 0.56
DF i 0.63 0.80 0.273
u 0.85 0.757 0.350

Tabl e-19: Range, Mean, S.D., Significance of difference in
normal s & dysphonic subjects in terns of SQ

Statistical anal ysi s i ndi cat ed t he significant
difference in ternms of mean SQ values in fenmale subjects
only.

Thus the hypothesis 3(b) stating that, . "there will be
no significant difference between normals and dysphonics
(with vocal cord paralysis) for vowels /a/, /[il, /ul interns
of SQ' was rejected with respect to femal e group and accept ed

with respect to male group.



This reduction in SQ values for fenale dysphonic
subj ects suggests the possibility of reduction of duration of

openi ng phase, in these subjects.

Several investigators (Childers et.al., 1984; Fourcin
and Abberton, 1972) reported the Lx wave forns obtained from
subjects with vocal cord paralysis to show relatively shorter
opening tinme than nornmal. Thus supporting the findings of the

present study with femal e subjects.

From table-20 and graph-3, indicated that the nmean Sl
val ues of dysphonics were |ess than normal values for all the
three vowels in fenale subjects and for vowel /a/ & /i/ in

nmal e subj ects.

Qoups Vowels Range Mean, S.D. Significance of difference
Vowels NMVs DM N Vs DF

a 0.46 0.378 0.34 a - +
NV i 0.45 0.247 0.134 | - +
u 0.41 0.266 0.107 u - +
a 0.37 0.32 0.187
CM i 0.50 0.193 0.022
u 0.84 0.35 0.191
a 0.15 0.377 0.07
NF i 0.29 0.361 0.098 Significance at 0.05
u 0.30 0.362 0.093 | evel
a 0.70 -0.012 0.003
DF i 0.43 -0.422 0.230
u 0.60 -0.172 0.010

Tabl e-20: Range, Mean, S D, Significance ofdifference in
normal & dysphonic subjects in terns of Sl.



Statistical analysis indicated that the nean S
difference between normals and subjects wth vocal cord

paralysis were significant only with respect to fenale group.

Thus the hypothesis 3(c) stating that, "there will be
no significant difference between normals and dysphonics
(wth vocal cord paralysis) in terns of SI for vowels /al,
[il, [Tul" was rejected wth respect to femal e group, but was

accepted with respect to male group.

The negative SI values in the femal e dysphonic subjects
with vocal cord paralysis for all the three vowels indicated
that in these subjects the duration of closing phase was

greater than duration of opening phase.

These results agrees wth the findings of other
investigators (Childers et.al., 1984; Fourcin and Abberton,

1972) .

From table-21 and graph-3, it was observed that the
mean "S" Ratio values in subjects with vocal cord paralysis
were less than normal values in female group but it was nore

than normal values in male group.



G oups Vowels Range Mean S. D Significance of difference
Vowels NMVs DM N Vs DF

a 2.18 1.132 0.179 a + -
NM [ 2.06 1.118 0.131 i - -
u 2.46 1.158 0.112 u - +
a 0.84 1.773 0.421
M [ 1.16 1.377 0.620
u 1.18 1.353 0.624
a 2.25 1.126 0.031
N- [ 2.12 1.103 0.049 Significance at 0.05
u 2.04 1.089 0.07 | eve
a 0.50 0.890 0.234
DF i 1.73 1.100 0. 706
u 0.26 0.213 0.065

Tabl e-21: Range, Mean, S. D., Significance of difference in
normal & dysphonic subjects in ternms of "S" Ratio

Statistical analysis indicated these differences to be
significant for only vowel /a/ in male group, and for vowel
/il in female group. So, in general, we can consider that
there was no significant difference between normals and
subjects with vocal cord paralysis in terns of "S" Ratio, in

both mal es and fennl es.

Thus the hypothesis 3(d) stating that, “"there wll be
no significant difference between normals and dysphonics
(with wvocal cord paralysis) in terns of "S" Ratio for vowels
lal, [il, [lul" was accepted with respect to both males and

femal e groups.

No reports of studies were available regarding "S"

Ratio in vocal cord paral ysis subjects.



From table-22 and graph-3, it was observed that nean
jitter values of subjects with vocal cord paralysis to be
greater than normal values for all the three vowels in both

mal e and fenal e groups.

G oups Vowels Range Mean S D Significance of difference
Vowels NM Vs DM NF Vs DF

a 0.16 0.015 0.043 a + +
NM i 0.56 0.108 0.065 i + +
u 0.10 0.066 0.037 u' + +
a 0.44 0.303 0.248
B\ [ 3.83 1.563 0.168
u 0.12 0.233 0.001
a 0.10 0.058 0.039
N- i 0.06 0.033 0.021 Significance at 0.05
u 0.06 0.048 0.021 | eve
a 0.23 0.208 0.106
DF i 0.22 0.163 0.09
u 0.16 0.126 0.063

Tabl e-22: Range, Mean, S.D., Significance of difference in
normal & dysphonic subjects in ternms of jitter
val ues.

The dysphonic subjects also showed greater range and

variablility than normal subjects.

Statistical anal ysi s i ndicated the nmean jitter
differences between normals and subjects wth vocal cord

paralysis were significant for both nmale and fenmal e groups.

Thus the hypothesis 3(e) stating that, "there w |l be
no significant difference between normals and dysphonics
(wth wvocal <cord paralysis) in terns of jitter for vowels
lal, i/, [ul"™ was rejected with respect to both nale and

femal e subjects.



Several investigators (Ilwata, 1972; Iwata and Van
Leden, 1970, Liberman, 1963) have also reported greater
jitter wvalues in subjects with vocal <cord paralysis, thus
supporting the findings of the present study.

Tabl e-23 and graph-3 indicated that the nmean shimer
val ues of dysphonics (with vocal cord paralysis) were greater

than normal values in both male and femal e groups.

G oups Vowel s Range Mean S.D. Significance of difference
Vowels NM Vs DM NF Vs DF

a 0.40 0.033 0.115 a + -
NM i 0.80 0.066 0.230 i + -
u 0.80 0.15 0.26 u + -
a 0.20 0.733 0.305
DM i 1.80 1.600 0.92
u 4.60 2.73 1.91
a 2.80 0.70 0.82
N [ 2.00 0.37 0.71 Significance at 0.05
u 1.20 0.44 0.50 | eve
a 0.20 1.07 0.094
DF i 2.00 1.13 0.900
u 1.20 0.67 0.53

Tabl e-23: Range, Mean, S.D., Significance of difference in
normal & dysphonic subjects in terns of shinmer
val ues.

However, statistical analysis indicated that, the nean
difference between normals and subjects wth vocal «cord

paralysis to be significant in male group only.

Thus the hypothesis 3(f) stating that, “"there will be
no significant difference between normals and dysphonics
(wth vocal <card paralysis) in terns of shimer for vowels
lal, [il, lul" was accepted with respect to fenmale group and

was rejected with respect to femal e group.



The factors contributing to these difference in shimrer
val ues between nmales and femal e dysphoni c subjects were not

known. Only further studies nmay answer this.

Par anet er s aQ SQ S R J S
G oups

NM Vs DM + - - - ¥ +

NE Vs DF - * T T ]

Tabl e- 24: Significance of difference between normals &
dysphoni cs (wth vocal cord par al ysi s) on

di fferent paraneters.
From tabl e- 24, it was observed that the normals and
dysphonic males (with vocal cord paralysis) differed in terns
of OQ J and S. Dysphonic females (with vocal cord paralysis)

differed fromnormals in terns of SQ Sl and J.

Conparision of dysphonics (with glottal chink) wth nornal

gr oup:

Tabl e-25 indicated that the nean fundanental frequency
of dysphonics were greater than normal values for all the

three vowels in both male and fenal e subjects.

VEANS
Vowel s /| al [i] [ ul
G oups
NM 116. 3 120 117
D\Y! 155 175 164
N 231. 40 243 248
D 248 268 248

Tabl e-25: Mean of Fundanental frequency (in Hz) in normals
and dysphonics (with glottal chink)
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Fromtabl e-26 and graph-4, it was observed that nean OQ
values of the subjects with glottal chink were |less than
normal values for all the three vowels in both male and

femal e groups.

G oups Vowels Range Mean S.D.  Significance of difference
Vowel s NM Vs DM NF Vs DF
a 0.23 0.687 0.98 a - +
NM [ 0.23 0.714 0.78 [ + +
u 0.20 0.716 0.66 u + +
a 0.14 0.62 0.099
B\ [ 0.01 0.565 0.05
u 0. 007 0.616 0.03
a 0.19 0.74 0.061
N- i 0.15 0.716 0.044 Signi ficance at 0.05
u 0.13 0.713 0.045 | eve
a 0.17 0.584 0.069
DF [ 0.17 0.554 0.083
u 0.17 0.525 0.064
Tabl e-26: Range, Mean, S.D., Significance of difference in
normal & dysphonics (with glottal chink) in terns
of OQ.

These dysphonics did not show greater than normal range
and variability. Statistical anal ysi s i ndi cat ed t he
significant difference in nean OQ val ues between normals and
dysphonics (with glottal chink) for all the three vowels in
femal e group and for vowels /i/ and /u/ in male group.

Thus the hypothesis 4(a) stating that, "there will be

no significant

(with glottal

was rejected with respect

di fference between

chink) for vowels /al,

nor mal s

il

and dysphonics

/ul interns of OQ

to both nale and femal e groups.

#c
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These reduction in QOQ val ues suggested, that the vocal
cords renains for shorter than nornmal duration in open phase
(as defined by Dejonckere and Lebacq, 1985) in these

dysphoni ¢ subj ect s.

From table-27 and graph-4, it was observed that SQ
val ues of subjects with glottal chink were |ess than nornal
values for all the three vowels in fenale group and for vowel

/ul in nale group.

QGoups Vowels Range Mean S D Signficance of difference
Vowels NMVs DM N Vs DF

a 3.49 1.988 0.718 a - -
NM i 1.91 1.737 0.548 | - -
u 2.22 1.789 0.586 U - -
a 0.00 2.78 0.1
DM i 4,26 2.43 2.13
u 1.12 1.37 0.79
a 0.89 225 0.372
N- | 1.19 2.28 0.423 Significance at 0.05
u 1.18 2.29 0.405 | evel
a 3.3 2.04 1.43
CF i 2.29 1.65 1.036
u 3.686 2.108 1.419

Tabl e-27: Range, Mean, S. D, Significance of difference in
nornmal & dysphoni c subjects (with glottal chink)
interns of SQ

Femal e dysphonic subjects showed greater range and
variability than nornals for all the three vowels, but nales
showed greater range and variability than normals for vowel
/i/ only.

However, statistical analysis indicated no significant
di fference between nornmals and subjects with glottal chink in

terns of SQfor all the three vowel s.



Thus,

no significant difference

(wth glottal

t he hypothesis 4(b) stating that,
bet ween nornal s

chink) for vowels /al,

“there will be
and dysphoni cs

[i/, [ul interns of SQ

was accepted with respect to both nale and femal e groups.

From table-28 and graph-4,

mean Sl

nornal values for all

val ues for subjects with glotta

vowels /al &/i/ in femal e group.

it was observed that the

chink were | ess than

the three vowels in nmale group and for

Qoups Vowels Range Mean S D Significance of difference

Vovels NMVs DM NF Vs DF
a 0.46 0.378 0.34 a - -
NV | 0.45 0.247 0.134  _ _
u 0.41 0.266 0.107 ) )
a 1.03 -0.045 0.100
B\Y i 1.18 0.05 0.100
u 0.42 0.11 0.21
a 0.15 0.377 0.07
NF | 0.29 0.361 0.098 Significance at 0.05
u 0.30 0.362 0.093 | eve
a 0.75 0.219 0.002
OF i 1.50 0.527 0.126
u 0.76 0.282 0.1
Tabl e-28: Range, Mean, S. D, Significance of difference in
nornmal & dysphonic subjects (with glottal chink)
interns of Sl.
Dysphoni cs al so showed greater than normal range for

al |

However, statistical
difference between
chink) for vowels /a/,

and fenal e groups.

nornal s
lil),

the three vowels in both nale and fenal e groups.

anal ysi s indicated no significant

and

lul interns of Sl

dysphonics (with glotta

for both mal e
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Thus the hypothesis 4(c) stating that, "there will be
no significant difference between normals and dysphonics
(wth glottal chink) interns of SI for vowels /a/, /i/l, [lul"
was accepted with respect to-both nale and fenal e groups.

From table-29 and graph-4, it was observed that, the
nean "S' Ratio values of dysphonics (wth glottal chink) were
| ess than normal values for vowels /a/ and /u/ in nale groups

and for vowels /a/ and /i/ in fenal e groups.

QGoups Vowels Range Mean S D Significance of difference
Vowels NMVs DM NF Vs DF

a 2.18 1.132 0.179 a + +
NV i 2.06 1.118 0.131 i + -
u 2.46 1.158 0.112 u + -
a 0.69 0.735 0.49
CM i 0.26 1.42 0.78
u 0.75 0.895 0.53
a 2.25 1.126 0.031
NF i 2.12 1.103 0.049 Significance at 0.05
u 2.04 1.089 0.07 | eve
a 0.684 1.063 0.245
DF i 0.48 0.95 0.254
u 1.223 1.15 0.464

Tabl e-29: Range, Mean, S.D., Significance of difference in
nornmal & dysphonic subjects (with glottal chink)
interns of "S' Ratio.

These dysphoni c subjects (both nmales and fenal es) al so
showed greater than nornal variability for all the three
vowel s.

However , statistical anal ysis indicated, t he
significant difference between normal and dysphonics (wth
glottal chink) interns of "S'" Ratio for all the three vowel s

in male group and for only vowel /a/ in fenal e group.
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Thus the hypothesis 4(d) stating that, “"there will be
no significant difference between normals and dysphonics
(with glottal chink) for vowels /a/, /il, /ul interns of "S"
Ratio" was rejected with respect to nale group and accepted
with respect to fermal e group.

These reduced "S" Ratio val ues suggested, the decreased

area of contact phase in subjects with glottal chink.

No report of other studies which provides t he
information of "S" Ratio in subjects with glottal chink were

avai |l abl e.

From table-30 and graph-4, it was observed that from
the mean jitter values of the dysphonics (with glottal chink)
were greater than nornmal val ues, in both male and female

groups.

Goups Vowels Range Mean S D Significance of difference
Vowels NMVs DM N Vs DF

a 0.16 0.065 0.043 @ + -
NV [ 0.56 0.108 0.065 I - +
u 0.108 0.07 0.037 u - +
a 3.19 1.93 1.59
B\Y/ [ 0.12 0.18 0.08
u 0.78 0.45 0.39
a 0.10 0.06 0.039
N [ 0.06 0.033 0.021 Significance at 0.05
u 0.06 0.048 0.021 l eve
a 0.47 0.27 0.193
DF [ 0.142 0.19 0.16
u 0.71 0.29 0.31

Tabl e-30: Range, Mean, S.D., Significance of difference in
normal & dysphonic subjects (with glottal chink)
internms of Jitter val ues.



Thi s dysphoni c subjects (both nales and femal es) showed
greater than normal range and variability.

However, statistical analysis indicated the significant
difference between normals and dysphonics (with glottal
chink) in ternms of jitter for only vowel /a/ in nmales and for
vowel /i/ and /u/ in fenales.

Thus the hypothesis 4(e) stating that, "there will be
no significant difference between normals and dysphonics
(with glottal chink) for vowels /a/, [i/, [ul internms of
jitter was in general accepted for nmale subjects and

rejected for femal e subjects.

From table-31 and graph-4, it was observedthat, the
mean shimer val ues of dysphonics (with glottal chink) were
greater than normal values for all the three vowels in nale

group and for vowels /i/ and /u/ in fenmale group.

Goups Vowels Range Mean S D Significance of difference
Vowels NMVs DM NF Vs DF

a 0.40 0.03 0.12 a + -
NV i 0.80 0.07 0.23 i + +
u 0.80 0.15 0.26 u + -
a 1.92 1.40 0.60
DM [ 0.60 0.60 0.50
u 4.00 2.80 2.00
a 2.80 0.70 0.82
NF [ 2.00 0.37 0.71 Significance at 0.05
u 1.20 0.44 0.50 | evel
a 0.80 0.24 0.30
DF i 1.00 0.76 0.39
u 1.00 0.92 0.33

Tabl e-31: Range, Mean, S.D., Significance of difference in
normal & dysphonic subjects (with glottal chink)
in terns of shimrer val ues.



Mal e dysphoni ¢ subjects al so showed greater than norma
range and variability.

Statistical anal ysi s I ndi cat ed t he significant
difference between normals and dysphonics (with glotta
chink) in terns of shimer for all the three vowels in nale

group and for only vowel /i/ in female group

Thus the hypothesis 4(f) stating that, "there will be
no significant difference between normals and dysphonics
(with glottal chink) for vowels /a/,/i/, [ul in ternms of
shimer” was rejected with respect to male subjects and was

in general accepted for female group.

These wvariation in results of dysphonic subjects (wth
glottal chink) may be due to

- lack of clear indication of size and position of the
gl ottal chink.

- some subjects having abnormalities of vocal cords
l'i ke thickening of vocal cords in addition to
gl ottal chink.
So further studies are warranted with this pathol ogi cal
group, to obtain better information about the different

paranmeters of EGG in these subjects.

Par amet er s aQ SQ S R J S
G oups

NM Vs DM + + +

NF Vs DF + ) ) - ) -

Tabl e-32: Significance of difference between normals &
dysphonics (with glottal <chink) en different
par anet er s.



The study of table-32, suggested that the dysphonic
males (wth glottal chink) differed from nornmal nmales in
terns of OQ SR and S values. Dysphonic female (with glottal
chink) differed fromnormals in terns of GQQ and J only.

Conparision of dysphonics (Wth functional high pitched

voi ce) with normal group:

In this study two male subjects wth functional high
pi tched voi ce were studi ed.

From table-33 it was observed that the fundanent al
frequency of these subjects were greater than normal val ues

for all the three vowel s.

MEANS
Vowel s [ al [/ [ ul
Q oups
NV 116. 3 120 117
DM 176 172 180

Tabl e-33: Mean of Fundanental frequency (in Hz?] in normals &
dysphonics with functional high pitched voi ce.

From table-34 and graph-5, it was observed that the
nean QOQ values in this dysphonic subjects were less than

nornal val ues for nal es.

Qoups Vowels Range Mean S.D Significance of difference
Vowels NMVs DM

a 0.23 0.69 0.98 a-
NV i 0.23 0.71 0.078 i -

u 0.20 0.72 0.065 u-

a 0.18 0.52 0.13 Significance at 0.05
DM i 0.15 0.60 0.12 | evel

u 0.21 0.60 O0.16

Tabl e-34: Range, Mean, S. D, Significance of difference in
normal & dysphonic males (wth functional high
pitched voice) interns of OQ
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This  dysphonic subjects also showed a greater

variability for all the three vowels.

Statistical analysis however, indicated no significant
difference between this group of dysphonics and nornal nal es

interns of GQfor all the three vowels.

Thus, the hypothesis 5(a) stating that, "there will be
no significant difference between nornmals and dysphonics
(wth functional high pitched voice) for vowels /al/,/i/, [ul

interns of OJ was accepted.

From table-35 and graph-5, it was observed that the
nean SQ val ues of this group of dysphonics were greater than

nornal values of males, for all the three vowels.

Qoups Vowels Range Mean S D Significance of difference
Vowels NM Vs DM

a 3.50 1.99 0.73 a +
NVI i 1.91 1.74 0.55 i +

u 2.22 1.79 0.59 u +

a 2.21 4.98 1.56 Significance at 0.05
DM i 1.62 4.8 1.15 | evel

u 0.69 4.83 0.49

Tabl e-35: Range, Mean, S.D Significance of difference in
normal & dysphonic males (wth functional high
pitched voice) in terns of SQ val ues.

These differences were also found to be statistically

significant.

Thus, the hypothesis 5(b) stating that, "there will be
no. significant difference between nornmals and dysphonics
(wth functional high pitched voice) for vowels /al/, [il,

/ul interns of SQ was rejected.



Fromtabl e-36, and graph-5, it was observed that the
nean Sl values for the subjects with high pitched voice were

greater than nornmal values for all the three vowels.

Qoups Vowels Range Mean S D Significance of difference
Vowel s NM Vs DM

a 0.46 0.38 0.34 a +
NV i 0.45 0.25 0.134 [ +

u 0.41 0.26 O0.107 u +

a 0.12 0.65 0.085 Significance at 0.05
DM i 0.10 0.65 0.07 | evel

u 0.05 0.66 0.035

Tabl e-36: Range, Mean, S. D, Significance of difference in
normal & dysphonic males (wth functional high
pitched voice) in terns of S val ues.

These differences were also found to be statistically
significant. Thus the hypothesis 5(c) stating that, "there
wll be no significant difference between nornal nales and

dysphonic males (wth functional high pitched voice) for

vowels /al, /i/l, lul interns of SI" was rejected.

These increase in SQ values and high positive S val ues
suggests that, the duration of opening phase was |onger than

nornmals in this dysphoni c subjects.

From table-37 and graph-5, it was observed that nean
"S" Ratio values of this dysphonic group were greater than

nornal values for all the three vowel s.
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G oups Vowels Range Mean S.D. Significance of difference
Vowels NM Vs DM

a 2.18 1.132 0.179 a +
NM i 2.06 1.118 0.131 i +

u 2.46 1.158 0.112 u +

a 0.43 1.605 0.215 Si gni ficance at 0.05
DM i 0.23 1.225 0.219 | eve

u 1.48 1.78 1.046

Tabl e-37: Range, Mean, S. D., Significance of difference in
normal & dysphonic males (with functional high
pitched voice) in terns of "S" Ratio.

These differences were also found to be statistically

significant.

Thus the hypothesis 5(d) stating that, "there wll be
no significant difference between nornmals and dysphonics
(with functional high pitched voice) for vowels /a/, /il, [ul

interns of "S" Ratio" was rejected.

Thi s increase in "S" Ratio values indicated the

increase in the area of contact phase in these subjects.

From table-38 and graph-5, it was observed that the
mean jitter values in this group of dysphnics were (greater

t han nornal values for vowel /i / and / u/

Groups Vowels Range Mean S.D. Significance of difference
Vowel s NM Vs DM

a 0.16 0.065 0.043 a
NM i 0.56 0.108 0.065 [

u 0.108 0.066 0.037 u

a 0.04 0.04 0.014 Signi ficance at 0.05
DM [ 0.47 0.27 0.24 | eve

u 0.20 0.16 0.14

Tabl e-38: Range, Mean, S.D., Significance of difference in
normal & dysphonic males (with functional high
pitched voice) in ternms of jitter val ues.



But, the statistical analysis indicated no significant
di fference between these dysphonic subjects and nornmal nmales

interns of jitter for vowels /a/, /il, [ul.

Thus the hypothesis 5(e) stating that, "there wll be
no significant difference between normals and dysphonics
(with functional high pitched voice) for vowels /a/, /i/, [ul

internms of jitter" was accepted.

From table-39 and graph-5, it was observed that the
mean shinmmer values of this group of dysphonic subjects were
greater than normal values for all the three vowels.

G oups Vowels Range Mean S.D. Significance of difference
Vowel s NM Vs DM

a 0.40 0.033 0.115 a +
NM i 0.80 0.066 0.23 i +
u 0.80 0.15 0.26 u +

a 1.80 2.40 1.40 Significance at 0.05
DM [ 0.20 0.50 0.10 | evel
u 0.80 1.00 0.40

Tabl e-39: Range, Mean, S.D., Significance of difference in
normal & dysphonic males (with functional high
pitched voice) in ternms of shimer val ues.

These differences were also found to be statistically
significant. Thus, the hypothesis 5(f) stating that, "there
wil | be no significant difference between nornal and
dysphonics (with functional high pitched voice) in terns of
shimrer for vowels /a/,/i/, [ul was rejected.

These results suggest that in subjects wth nornal
vocal cords with high pitched voice, vocal cord vibration did

not show significant cycle to cycle period variation but

showed significant cycle to cycle anplitude variation.



Par anet er s Q SQ S R J S

G oups
NM Vs DM - + + + - +

Tabl e-40: Significance of difference between normals and
dysphonics (with functional high pitched voice)
on different paraneters.

The study of table-40, suggested that the dysphonics
(with high pitched Voice) differed fromnornmal males in terns

of SQ SI, SR and S val ues.

Conpari si on of dysphonics (with functional hoarse voice) and

nor mal s:

In this study three fermale subjects were diagnised to
have hoarse voice by the speech pathologists and the
otol aryngol ogi sts reported normal vocal cord appearance and

nmovenents in these subjects.

The E. GG findings of these subjects were conpared

with nornal values for fenmmal es.

The study of table-41, indicated that the nean
fundanental frequency of these subjects were |ess than nornal

values in all the three vowls /a/, /i/l, [ul.

VEANS
Vowel s [ al [il [ ul
G oups
N 231. 4 243 248
DF 225.5 237 231.3

Tabl e-41: Mean of fundanental frequency (in Hz) in nornal
and dysphonic fermales with hoarse voice.
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From table-42 and graph-6, it was observed that OQ
values in these subjects were |less than normal values for al

the three vowel s.

G oups Vowels Range Mean S.D.  Significance of difference
Vowel s NF Vs DF

a 0.44 0.55 0.114 a +
NF i 0.18 0.55 0.094 i +
u 0.38 0.54 0.096 u +

a 0.26 0.50 0.105 Signi ficance at 0.05
DF i 0.16 0.57 0.066 | eve
u 0.95 0.53 0.04

Tabl e-42: Range, Mean, S.D., Significance of difference in
normal & dysphonic females (with hoarse voice) in
terns of OQ

Thi s group of dysphonics also showed range and

variability greater than normal val ues.

Statistical anal ysi s i ndi cat ed t he signi ficant
difference between the dysphonic subjects and the normals in

terms of OQ values for all the three vowels.

Thus the hypothesis 6(a) stating that, "there will be
no significant difference between normals and dysphonics
(with functional hoarse voice) for vowels /a/, [il, [ul in

terns of OQ' was rejected.

This reduced OQ val ues suggests the decreased duration
of open phase (as described by Dejonckere and Lebacq, 1985)

in these dysphonic subjects.



From -tabl e-43 and graph- 6, it was observed that the
mean SQ values of this group of dysphonic subjects were nore

than normal SQ val ues for fenales.

G oups Vowels Range Mean S. D Significance of difference
Vowel s NF Vs DF

a 0.89 2.25 0.372 a
NF i 1.19 2.28 0.423 i
u 1.18 2.29 0.405 u +

a 2.68 2.44 1.10 Significance at 0.05
DF i 1.90 2.54 0.804 | eve
u 0.24 3.30 0.11

Tabl e-43: Range, Mean, S.D., Significance of difference in
normal & dysphonic fenmales (with hoarse voice) in
terms of SQ

But these differences were found to be statistically
significant for vowel /u/ only. Thus, the hypothesis 6(b)
stating that, "there wll be no significant difference
bet ween normal s and dysphonics (with functional hoarse voice)
for vowels /a/, /i/, /lul internms of SQ was accepted.

Fromtabl e-44 and graph-6, it was observed that nean S
values of this group of dysphonics were greater than norna

val ues for vowel /i/ and /u/ only. But these differences were

found to be statistically significant for vowel /u/ only.

Goups Vowels Range Mean S. D Significance of difference
Vowel s NF Vs DF

a 0.15 0.37 0.07 a-
NF i 0.29 0.36 0.098 i -
u 0.30 0.36 0.093 u +

a 0.56 0.36 0.24 Significance at 0.05
DF i 0.36 0.40 0.16 | eve
u 0.07 0.55 0.03

Tabl e-44-: Range, Mean, S.D., Significance of difference in
nor mal & dysphonic females (with functional
hoarse voice) in terns of Sl val ues.
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Thus the hypothesis 6(c) stating that, "there wll be
no significant difference for vowels /a/, [i/, [lul interns

of SI" was accepted.

The results of SQ and SI values in this group of
dysphonics indicated no significant difference between this
group of dysphonics and normals in ternms of duration of
openi ng phase and cl osi ng phase.

The study of Table-45 and graph- 6, i ndi cated that the
"S" Ratio values of this group of dysphonics were |less than
normal values for vowels /i/ and /u/, but it was nore for

vowel /al.

G oups Vowels Range Mean S.D. Significance of difference
Vowel s NF Vs DF

a 2.25 1.13 0.03 a +
NF [ 2.12 1.103 0.05 i +

u 2.04 1.09 0.07 u-

a 2.10 1.72 0.89 Signi ficance at 0.05
DF [ 0.56 0.68 0.24 | evel

u 0.41 0.98 0.18

Tabl e-45: Range, Mean, S.D., Significance of difference in
normal & dysphonic fenmales (wth functi onal
hoarse voice) in terns of SR val ues.

These dysphoni ¢ subj ects al so showed greater

variability than nornals.

Statistical anal ysi s i ndi cat ed t he si gni ficant
difference between this group of dysphonics and nornal
females in terns of "S" Ratio for vowels /a/ and /i/, but not

for vowel /[u/.



Thus the hypothesis 6(d) stating that, “"there will be
no significant difference between normals and dysphonics
(with functional hoarse voice) for vowels /a/, [i/, [ul in

terns of "S" Ratio" was rejected.

From table-46 and graph-6, it was observed that the
nmean jitter values of this group of dysphonics were greater

than normal values for all the three vowel s.

G oups Vowels Range Mean S . D. Significance of difference
Vowel s NF Vs DF

a 0.10 0.058 0.04 a +
NF i 0.06 0.033 0.021 [ +

u 0.06 0.05 0.021 u +

a 0.095 0.133 0.04 Significance at 0.05
DF i 0.49 0.25 0.22 | eve

u 0.70 0.35 0.32

Tabl e-46: Range, Mean, S.D., Significance of difference in
nor nal & dysphonic females (with functional
hoarse voice) in terns of jitter val ues.

The dysphonic subjects al so showed greater range and
variability than normals. Statistical analysis indicated the
difference between normals and this gorup of dysphonics in

terns of jitter were significant for all the three vowels.

Thus, the hypothesis 6(e) stating that, "there will be
no significant difference between nornmals and dysphonics
(with functional hoarse voice) for vowels /a/, [il, [ul in

terms of jitter" was rejected.

Fromtabl e-47 and graph-6, it was observed that, this
group of dysphonics showed greater nean shinmer values for

all the three vowels than nornal s.
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Qoups Vowels Range Mean S D.  Significance of difference
Vowel s N Vs DF

a 2.80 0.70 0.82 a-
NF i 2.00 0.37 0.71 i -
u 1.20 0.44 0.50 u-
a 2.20 1.00 0.99 Significance at 0.05
DF i 1.60 1.07 2.50 | evel
u 0.80 0.80 3.30
Tabl e-47: Range, Mean, S. D, Significance of difference in

normal & dysphonic females (wth functional
hoarse voice) I1n terns of shimer val ues.

But these differences were found to be statistically

not significant.

Thus, the hypothesis 6(f) stating that, "there will be
no significant difference between normals and dysphonics
(wth functional hoarse voice) for vowels /fa/, [/i/, [lul in

terns of shimrer val ues" was accept ed.

Par anet er s aQ SQ S SR J S
Q oups
NF Vs DF + - - + + -

Tabl e-48: Significance of difference between nornmals and
dysphonics (wth functional hoarse voice) on
different paraneters.

The study of table-48 indicated that the dysphonics

(wth functional hoarse voice) differed fromnormals in terns

of OQ SR and J val ues.



Conpari si on of dysphonics (with congestion of vocal folds)

and normal groups:

Only one fermal e and one mal e subject with congestion of
vocal folds were studied. So values of different E GG
paraneters obtained in these subjects were conpared wth

nor mal nmean val ues.

MEANS
Vowel s / al [il /u/
G oups
NM 116. 3 120 117
B\Y 147 157 146
NF 231. 4 243 248
DF 281 267 212

Tabl e-49: Mean of fundanental frequency (in Hz) of normals
and dysphonics (with congestion of vocal folds).

Fromthe table-49, it was observed that the fundanental

frequency of both nale and fenal e dysphonic subjects were

more than nornal s.

Fromtable-50 and graph-7, it was observed that the OQ
val ues of nale dysphonic subjects were |less than the normal
values for all the three vowels and the fenmale dysphonic
subject showed I|esser than the normal nmean OQ values for

vowel /i/ and /u/.
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Tabl e-50: Conparision of nean values for normal and
dysphoni c subjects (wth congestion of vocal
folds) interns of QQval ues.

This reduced OQ (in general) for both nale and fenale
subj ect with congestion of vocal cords suggested the

reduction in duration of open phase in these subjects.

Kitzing and Lofquist (1979) also reported a simlar
reduction in OQvalues in a patient wth edenal/congestion of

vocal fol ds.

From table-51 and graph-7, it was observed that both
nmal e and fenal e dysphoni ¢ subjects showed SQ val ues | ess than

nornal nean values for all the three vowel s.
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Tabl e-51: Conpari sion of nmean val ues for normal & dysphonic
subj ect s Sé;uth congestion of wvocal folds) in
terns of val ues.

From table-52 and graph-7, it was observed that both
nmal e and femnal e dysphoni c subject showed Sl val ues | ess than

nornmal nean values for all the three vowel s.

QG oups Vowel s Mean
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Tabl e-52:  Conparision of nean val ues of normal & dysphonic
subjects (with congestion of vocal folds) in
terns of Sl val ues.



These reduced SQ and S| values suggested that, the
durati on of opening phase were shorter than normal values in
t hese subj ects.

From table-53 and graph-7, it was observed that "S"
Ratio values of nale subject was al nost equal to normal nean
value for vowel /i/ and higher than normal nean value of "S"
Ratio for vowel /a/ and /u/. But in case of fenale subject
"S" Ratio values were less than nornmal nean values for all

the three vowel s.

QG oups Vowel s Mean
a 1.132
NM [ 1.12
u 1.16
a 1.35
DM [ 1. 09
u 1.38
a 1.13
N~ [ 1.10
u 1.09
a 0. 46
DF i 0. 93
u 0.87

Tabl e-53:  Conparision of nean values of nornmal & dysphonic
subjects (with congestion of vocal folds) in
terns of "S" Ratio.

No report of studies, which provides information about

"S'" Ratio values in subjects with congestion of vocal folds

were avail abl e.

From table-54 and graph-7, indicated that the jitter
values of both nmale and fenale subjects w th congestion of
vocal folds were greater than normal nean jitter values for

all the three vowel s.



G oups Vowel s Mean

a 0. 065
NV i 0. 108
u 0. 066
a 0.42
B\Y! i 0. 13
u 0.14
a 0. 058
N- i 0. 033
u 0. 046
a 0. 068
D i 0.14
u 0. 09

Tabl e-54:  Conparision of nean values of normal & dysphonic
subjects (wth congestion of vocal folds) in
ternms of Jitter val ues.

Tabl e-55 and graph-7, indicated that the shimer val ues
in the male dysphonic subject were higher than normal nean
shimrer values, but in fenale subject the shimer values for
vowel /a/ and /u/ were less than normal nean values, and
shimer value of vowel /i/ was greater than the normal nean

shi nmer val ue.
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Tabl e-55: Conparision of mean val ues of normal & dysphonic
subjects (with congestion of vocal folds) in
terms of shimer val ues.

Par anet ers a0 SQ S R J S

G oups
NM Vs DM + + + + + +
NF Vs DF + + + + + +

Tabl e- 56: Difference between normals & dysphonic subjects
with vocal fold congestion.

From tabl e- 56, it was observed that both mle and
femal e dysphonics (with vocal cords congestion} differed from

normals in terns of all the six paraneters.

Conpari si on of dysphonics (w th adductor spastic dysphoni a)

and nornmal groups:

Only one fermale and one male subject wth adductor
spastic dysphonia were studied. So, the values of different
E.GG paraneters obtained in this dysphonic subjects were

conpared with nean val ues of normals.
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From table-57, It was observed that f undanent a
frequency of male dysphonic subject was greater than nornal

mean fundanental frequency val ues.

MVEANS
Vowel s [ al lil [ ul
G oups
NM 116. 3 120 117
DM 146 160 139
N- 231. 4 243 248
OF 198 227 220

Tabl e-57: Mean of fundanmental frequency (in Hz) in normal &
dysphoni c subjects (with spastic dysphonia).

But in fenmale subject the fundanental frequency was

| ess than normal nean fundanental frequency val ues.

From table-58 and graph-8, It was observed that OQ
values of both nale and fenmal e dysphonic subject were |ess

than normal nmean OQ values for all the three vowels.

G oups Vowel s Mean
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Tabl e-58: Conparision of mean values in normal & dysphonic
subjects (with spastic dysphonia) in ternms of QOQ
val ues.



This suggested that the duration of open phase for al
the three vowels were less than normal in these dysphonic

subj ect s.

Fromtabl e-59 and graph-8, it was observed that the SQ
values of male dysphonic subject were slightly less than
normal nmean SQ values in males for vowels /a/, /i/ only and
in female subject SQ values were |ess than normal nean val ue

for vowel /a/ and /u/ only.

G oups Vowel s Mean
a 1.988

NV i 1. 737
u 1.789

a 1.62

DM i 1.42

u 1.94

a 2.25
NF i 2.283
u 2.295
a 2.093

DF i 3.12
u 1.512

Tabl e-59: Conparision of nean values in normal & dysphonic
subjects (with spastic dysphonia) in ternms of SQ
val ues.

Tabl e-60 and graph-8 indicated that the SI values of
the dysphonic male subjects were reduced for all the three

vowels but SI values of female subject were found to be

reduced for vowel /a/ and /u/.



G oups Vowel s Mean

a 0. 378
NV i 0. 247
u 0. 266
a 0.24
DM i 0. 18
u 0.32
a 0. 377
N- i 0. 361
u 0. 362
a 0. 353
D- i 0. 515
u 0. 203

Tabl e-60: Conparision of nean values in normal & dysphonic
subjects (wth spastic dysphonia) in terns of S
val ues.

This reduction in SQ and SI val ues suggested that the

duration of opening phase was shorter in these subjects than

nor mal s.

Fromtable-61 and graph-8, it was observed that the "S"
Ratio values of the male and dsyphonic subjects were |ess
than normal nean "S" Ratio values for all the three vowels.
But "S" Ratio values were found to be greater than nornal

mean "S" Ratio values in females for vowels /a/ and /i /.



G oups Vowel s Mean

a 1.13
Y i 1.12
u 1.16
a 0. 80
DM i 1. 04
u 0.78
a 1.13
NF i 1.11
u 1.09
a 1.23
DF i 1.69
u 0.77

Tabl e-61: Conparision of nmean values in normal & dysphonic
subjects (with spastic dysphonia) in terns of

"S" Rati o.
These reduced "S" Ratio values in nmales suggested the

reduction in contact phase area in nmales. But in fenmales the

"S" Ratio values suggested an increased contact phase area.

No report of studies, which reports "S" Ratio values in

spastic dysphonia patients were avail abl e.

Tabl e-62 and graph-8, indicated that the jitter val ues
of the both male and fenal e dysphonic subjects were |ess than

nor mal nean val ues.



Q oups Vowel s Mean

. 065
. 108
. 066

08
23
16

. 058
. 033
048

06
1
.43

C o

cC —Q

DF

00O 00O 00O 000

C — o

Tabl e-62:  Conparision of nean values in nornmal & dysphonic
subjects (with spastic dysphonia) in terns of
jitter val ues.

Tabl e-63 and G aph-8 indicated that the shimer val ues
of nmale subjects were greater than nornmal nmean values for
vowel /a/ and /i/ and less than normal value for vowel /u/.
Femal e dysphoni cs showed shi mrer val ues | ess than nornal nean
values for vowel /a/ and /i/, for vowel /u/ the shinmer val ue

was greater than nornal val ues.

Q oups Vowel s Mean

033
. 066
15

00
60
00

70
37
44

40
.20
2.40

NM

o =—o

c—o
Co 000 ©Or 000

DF

c o

Tabl e-63: Conparision of nean values in normal & dysphonic
subjects (wth spastic dysphonia) in terns of
shi mer val ues.



From tabl e- 64, it was observed that both nale and
femal e dysphonic subjects (with adductor spastic dysphonia)

differed fromnormals on all the six paraneters of E GG

Par maet er s 60) SQ S R J S
Groups

NM Vs DM + + + + + +

NF Vs DF + + + + + +

Table-64: Difference between normals & dysphonics (with

adduct or spastic dysphoni a) on di fferent
par aneters.

Conpar i si onof adysphoni c subject withChorinclaryngitis

with normal group:

In this dysphonic group only one fermale subject was
studied. The fundanental frequency and val ues of different

EEGG paranmeters of this subject were conpared with nornal

mean val ues for fennles.

Tabl e- 65, indicated that the Fundanental frequency
val ues of this dysphonic subject were |ess than normal val ues

for all the three vowel s.

MEANS
Vowel s lal lil [ ul
G oups
231. 4 243 248
DF 174 191 207

Tabl e- 65: Mean of fundanental frequency (in Hz) in normals &
dysphonic female with chronic laryngitis.



Tabl e-66 and G aph-9, indicated that the OQ val ues of
this patient were |less than normal nmean 0Q values for all the
three vowels. This reduced OQ val ues suggested that, the
vocal cords renmains for shorter duration in open phase than

i n nornal s.

Q oups Vowel s Mean

a 0.74
I
u

NF 0.71

0.71
a 0.54
|
u

DF 0.49

0.44
Tabl e-66:  Conparision of nean values in normals & dysphonic
female (wth chronic laryngitis) in terns of QQ
val ues.
Tabl e-67 and Graph-9, indicated that the SQ val ues of
this subject were greater than normal values for vowels /a/

and /i/ , but for vowel /u/ it was | ess than nornal val ues.

Q oups Vowel s Mean
a 2.25
NF i 2.28
u 2.30
a 2.54
DF i 2.54
u 1. 00

Tabl e-67: Conparision of mean values in normals & dysphonic
female (with chronic laryngitis) in terns of SQ
val ues.

Tabl e-68 and Graph-9, indicated that the Sl values for
this dysphonic subject were greater than normal values for

vowel /al/ and /i/, but for vowel /u/ it was |ess than nornma

val ues.
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Q oups Vowel s Mean

a 0. 38
NF [ 0. 36
u 0. 36
a 0. 44
D- [ 0. 44
u -0.023

Tabl e- 68: Conparision of nean values in normals & dysphonic
female (wWth chronic laryngitis) in terns of S
val ues.

The factors contributing for the differential effect on

vowels in terns of SQ and SI for this subject was not known.

Only further studies with |arger nunber of subjects nmay

answer this.

Table-69 and G aph-9, indicated that the "S" Ratio
val ues were reduced for all the three vowels in this subject,

thus suggesting the reduction of area of contact in this

subj ect.

Q oups Vowel s Mean

a 1.13

NF | 1.10

u 1.09

a 0.77

DF | 0. 66

u 0. 82

Tabl e-69: Conparision of nean values in normals & dysphonic
female (wWith chronic laryngitis) in ternms of "S"
Rati o val ues.
From table-70 and G aph-9, it was observed that this
subj ect showed greater than normal values of jiter for al

the three vowel s.



Q oups Vowel s Mean

a 0. 058
NF i 0. 033
u 0. 048
a 0. 600
DF i 0. 540
u 0. 240

Tabl e-70:  Conparision of nmean values in normals & dysphonic
female (with chronic laryngitis) in terns of
jitter val ues.

Fromtabl e-71 and Graph-9, it was observed that, this
subject showed greater than normal values of shimmer for

vowel s /i/ and /u/.

Q oups Vowel s Mean

0.70
0. 37
0.44

0. 40
1.20
0. 80

NF

DF

c—p -

Tabl e-71:  Conparision of nmean val ues in nornmals & dysphonic
female (wth chronic laryngitis) in terns of
shi nmer val ues.

These greater /amount of jitter and shimmer val ues
suggested the excessive irregularity of vocal cord vibration,

inthis subject.

Par anet er s Q9] SQ S SR J S
Q oups
F Vs DF + + + + + +

Table-72: Difference between nornmals & a female dysphonic
subject with chronic laryngitis on different
par anet ers.



Fromtable-72, it was observed that the fenal e subject
with chronic laryngitis differed fromnornmals on all six

E GG paraneters.

Conparision of a case with unilateral vocal polyp wth normal
group:

Oly one nmale subject with unilateral vocal polyp was

st udi ed.
Table-73, indicated that the Fundanental frequency of

this patient were less than normal values for all the three

vowel s.
MEANS
Vowel s / al li] [ ul
Q oups
NV 116. 3 120 117
DM 107 109 108

Tabl e- 73: Mean of fundanmental frequency (in Hz) in nornals &
dysphoni c (wth vocal polyp).

Tabl e-74 and Gaph-10, indicated that the QQ val ues of
this subject Wre less than norrmal values for all the three
vowel s. This reduced OQ val ues suggested that the vocal cords
renains for |esser duration in open phase in this subject

t han nor nal s.

Q oups Vowel s Mean
a 0. 68

NM i 0.71
0.72

a 0. 48

DM ' 0.59
u 0.58

Tabl e-74:  Conparision of mean values in nornmals & dysphonic
male (with vocal polyp) in terns of OQ val ues.
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Tabl e-75 and Graph-10, indicated that the SQ val ues of
this subject were nore than normal values for vowel /a/ & /u/

but -1 ess than normal val ues for vowel /i/.

G oups Vowel s Mean

NM 1.74

a 1.99
| )

u 1.79
2.34
1.70
1. 80

DM

cC—o

Tabl e-75:  Conpari sion of nean values in normals & dysphonic
male (with vocal polyp) in terns of SQ val ues.

Tabl e-76 and Graph-10, indicated that the SI val ues of
this subject were greater than normal nean SI  values for

mal es.

G oups Vowel s Mean

0. 38
0.25
0.27

NM

cC—o

0.41
0. 26
0.29

DM

Cc —o

Tabl e-76:  Conparision of nean values in normals & dysphonic
mal e (with vocal polyp) in ternms of SI val ues.

This increase in SQ and SI values suggested that the

duration of opening phase to be |onger than normal val ues.

From Table-77 and G aph- 10, It was observed that "S"
Ratio of this subject was |less than normal nean values for
all the three vowels. These suggested the reduction in the

area of contact phase in this subject.



Q oups Vowel s Mean

a 1. 130
NV [ 1. 120
u 1. 150
a 0. 67
DM i 0.72
u 0. 95

Tabl e-77:  Conpari si on of nmean values in normal s & dysphonic
male (wth vocal polyp) interns of "S' Ratio.

Tabl e-78 and Graph-10, indicated that the jitter val ues
of this subject were greater than nornal values for all the
vowels /a/ and /u/ & alnost equal to nornmal value for vowel
lil.

QG oups Vowel s Mean

NV 0. 108

0. 066

1.40
0.09
0.32

a 0. 065
I
u

B\

cC—o

Tabl e-78:  Conpari sion of nmean values in normal s & dysphonic
male (wth vocal polyp) in terns of jJitter
val ues.

Fromtabl e-79 and G- aph-10, it was observed that this
subj ect showed greater shimmer values than normals for all

the three vowel s.

Q oups Vowel s Mean

0. 033
0. 066
0. 150

5.20
0.72
0.30

NM

DM

c—p oo T

Tabl e-79: Conparision of nmean values in nornmals & dysphonic

male (with vocal polyp) in terns of shimrer
val ues.



Kitajima and Gould (1976) also reported the shinmer
values to vary fromO0.08 to 3.23dB in subjects wth voca
pol yp.

These greater jitter and shimer values suggested

irregular vibration of vocal cords in this subject.

Par anet er s aQ SQ S SR J S
3roups
NM Vs DM " * ¥ ' . .

Tabl e- 80: Difference between normals and dysphonic nale
(with vocal polyp) on different paraneters.

From t abl e- 80, it was observed that the nmale dysphonic
subject (with wunilateral vocal polyp) differed from the

normals in terns of all the six paraneters of EGG

Par anet er s a0 SQ S R J S

G oups
Dysphoni cs as
a group
Mal e + - - - + +
Femal e + - - - + +

Vocal nodul es B - - -
Mal e + + + . + +
Femal e + -

Vocal cord - -

Par al ysi s + +
Mal e + - + +
Femal e - - + -

dottal chink . -

Mal e + - - + + +
Femal e + - - -
Functi onal )

hi gh pitch voice
Mal e + + + +
Funct i onal -
hoar se voi ce )
Femal e + — + +
Tabl e- 81: Si gni ficant di fference bet ween nor mal s &

dysphonics on different paraneters of E G G



The study of Table-81, indicated that mal e dysphonics
- as a group showed significant difference from
normals in terns of OQ J and S val ues.

- with vocal nodules showed significant difference
fromnormals in ternms of OQ and S val ues.

- Wth vocal cord paralysis showed significant
difference from normals in ternms of OQ J and S
val ues.

- with glottal chink showed significant difference
fromnormals in ternms of OQ SR and S val ues.

- wth functional high pitch voice showed significant
difference fromnormals in terms of SQ Sl SR& S
val ues.

This suggests that mal e dysphonic subjects (as a group)
and also in different subgroups differed from normals as
di fferent par aneters of E GG, thus permtting t he
differential diagnosis of different dysphonic conditions in
mal es using E GG

The study of Table-81, indicated that femal e dysphonic

subj ects
- as a group showed significant difference fromnormals
interns of OQ J & S val ues.

wi th vocal nodul es showed significant difference from
normals in terms of OQ SQ SI & J val ues.

- with vocal cord paralysis showed significant
difference fromnormals in terns of SQ SI & J val ues.

- wth glottal chink showed significant difference from
normals in terms of OQ and J val ues.

- with functional high pitch voice showed significant
difference fromnornmals in terms of OQ SR & J val ues.

This suggested that the femal e dysphonic subjects as a
group and also in different subgroups differerd from nornals
on different E GG paraneters, thus permtting t he
differential diagnosis of different dysphonic conditions in

females using E.G G



Tabl e-81, further indicated that as a group nale and
femal e dysphonics showed significant difference from normals
on OQ J and S values. In all subgroups (vocal nodul es, vocal
cord paralysis and glottal chink) the nale and fenale
dysphonics showed significant difference from normals on
different E GG paraneters i.e., mal es showed significant
difference on certain paraneters whereas, the fenmales showed
significant difference on sone other paraneters. In other
words, males and fenmales with sanme pathol ogi cal conditions of
vocal cords did not show significant difference on the sane
parneters of E GG For exanple, nmales with vocal nodules
significantly differed from normals in ternms of OQ and S
val ues only. Wher eas, the females wth wvocal nodules
significantly differed fromnormals in ternms of OQ SQ Sl

and J val ues.

Par anet er s oQ SQ S SR J S
Groups:
Spastic dysphoni a
Mal e + + + + + +
Femal e + + + + + +

Congestion of
vocal folds

Mal e + -+, + + + +
Femal e + + + + + +
Chroni ¢
laryngitis
Femal e + + + + +

Vocal polyp
Mal e + + + + +

Tabl e- 82: Difference between normals & different dysphonic
groups on different paraneters of E GG



From Tabl e-82, it was observed that the dysphonic
subjects with different pathological conditions of voca
folds viz., congestion of vocal folds, adductor spastic
dysphonia, chronic laryngitis and vocal polyp differed from
normals on all the six paranmeters of E GG As a nunber of
subjects were less in these subgroups, further studies are

suggested to verify the results obtained in the present

st udy.



SUMVARY AND CONCLUSI ON

As majority of phonatory dysfunctions are associ ated
wi t h abnormal vibrations of the vocal cords, analysis of the
vibration of the vocal cords in terns of different paraneters
constitute an inportant aspect to be considered in the
diagnosis and differential diagnosis of voice disorders.

(Hanson et.al. 1983)

Several direct and indirect methods have been devel oped
with the object of studying the novenents of the vocal cords.
One of themis Electroglottograph (E.G. G ). E GG has many
advant ages over the other techniques mainly because, it is a
non-invasive technique and quantification of the vocal cord

vibration is possible.

As there was very limted information avail able about
E.GG in dysphonics and also no data of EEG G in dysphonics
was available in Indian population, the present study was

att enpt ed.

In this study 34 dysphonic subjects (17 males and 17
females) in the age range of 15 to 50 years were studied
using Electroglottograph (Kay El emetrics Corporation), and
H gh Resolution Signal Analyzer (B & K type 2033). The
nmeasurement for the follow ng paraneters were obtained for
three vowels /a/, /i/, [ul, phonated at confortable pitch and

| oudness.



Open Quotient (OQ
Speed Quotient (SQ
Speed I ndex (Sl)
"S" Ratio (SR
Jitter (J)

Shi mrer (S)

SORWNE

The data obtained was conpared with normative data
gi ven by Sridhara, (1986), on E GG paraneters using the

sane instrunents and procedures.

The statistical analysis using Mann Wiitney 'U t est
was carried out to find out the significance of difference
between normals and dysphonics (as a group) and dysphonics
(with particular kind of vocal cord pathology) in all the six

E.G G paraneters.

Par anet ers aQ S0) S R J S
G oups:
Vocal nodul es ) ) )
Mal e + + + - + +
Femal e + - -

Vocal cord paralysis - - -
l\/Ell e + + + + +
Femal e - + -

dottal chink -
Mal e + - - + + +
Femal e + - - - -

Functional high
pitch voice
Mal e + + + - +

Funcfti onal hoarse
vVoi ce
Fenmal e + + +

*Congestion of
vocal folds
Mal e + + + + + +

Femal e + + + + + +



*Spastic dysphoni a
Mal e + + + + + +
Femal e + + + + + +

* Chronic |aryn-
gitis
Femal e + + + + + +

* Vocal polyp

Mal e + + + + + +
Dysphoni cs

Mal e. + - - - + +

Femal e + - - - + +

Tabl e-11: Conparision of different dysphonic groups wth
normal groups on different EEG G paraneters.

+ --- presence of significant difference between neans
--- absence of significant difference between neans
* --- 1In these groups as the nunber of subjects were

less, only conparision of nmean values wth
normal mean val ues were done.

The followi ng conclusions have been drawn from the
resul ts obtai ned.

1. Mal e dysphonics

- as a group showed significant difference from
normals in terns of OQ J & S val ues.

- with vocal nodules showed significant difference
fromnormals in terms of OQ and S val ues.

- with vocal cord paralysis showed si gni fi cant
difference fromnormals in terns of OQ J & S val ues.

with glottal chink showed significant difference
fromnormals in terns of OQ SR and S val ues.

- with functional hi gh pi t ched voi ce showed
significant difference fromnormals in terns of SQ
SI, SR and S val ues.

This suggests that male dysphonic subjects (as a
group) and also in different subgroups differed from nornals
on different paranmeters of E GG, thus permtting the
differential diagnosis of different dysphonic conditions in

mal es using E G G



2. Femal e dysphonics
- as a group showed significant difference from
normals in terns of OQ J and S val ues.

wi th vocal nodul es showed significant difference
fromnormals in terms of OQ SQ Sl and J val ues.

- with vocal «cord paralysis showed significant
difference fromnornmals in ternms of SQ SI and J
val ues.

- with glottal chink showed significant difference
fromnornmals in terns of OQ and J val ues.

- with functional hoarse voice showed significant
difference fromnormals in terns of OQ SR and J
val ues.

This suggests that the femal e dysphonic subjects as a
group and also in different subgroups differed from nornals
on different E GG paraneters thus permtting the
differential diagnosis of different dysphonic conditions in
females using E GG

3. Mal e and Fenale dysphonics as a group showed
significant difference fromnormals on OQ J and S values. In
subgroups (vocal nodul es, vocal cord paralysis and glottal
chink) the nale and female dysphonics showed significant
difference fromnormals on different EG G  paraneters i.e.,
mal es showed significant difference on certain paraneters,
whereas, females showed significant difference on some other
paraneters. In other words, nmales and fenales with the sane
pat hol ogi cal condition did not show significant difference on
the sanme paraneters of E GG For exanple, Males with voca
cord paralysis showed significant difference fromnormals in
ternms of OQ J and S values only. Wereas, fermales wth.voca

cord paralysis showed significant difference fromnormals in

terns of SQ SI and J val ues.



Factors contributing to this variation of E GG
results in nmale and femal e dysphonics were not known. Only

further studies may answer this.

4. Dysphonic subjects wth different pathol ogical
conditions of vocal cords viz., congestion of vocal folds,
spastic dysphoni a, chronic laryngitis and vocal pol yp

differed fromnormals on all the six paraneters of EGG As
t he nunber of subjects were less in these subgroups, further
studies are suggested to verify the results obtained in the

present study.
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