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Pezume

daxT e 1eka maTolorujaTa Ha IJIacoT € co u3pase-
Ha 4YecTa IojaBa BO MOCJEIHHUTE NCLECHUH, a MPo-
01eMOT 3a HapyllyBamaTa Ha IJIacCOT M HHUBHATa
JWjarHOCTUKA OJ CTpPaHa Ha JIOTONEAUTE € Helo-
BOJIHO pa3pabOTeH BO JIOTONEACKaTa JuTeparypa
Bo P. byrapuja u P. Makenonuja. Exen on ocHoB-
HUTE (AKTOPHU Ol KOU 3aBHCH yCIIEXOT Ha Tepamnu-
jaTa e MOCTaBYBamEeTO HA IMPaBMUJIHA JIOTOMEACKA
Ijar€o3a, Bp3 OCHOBA Ha Koja ce M3paboTyBa Te-
parneBTCKara nporpama.

Llenta Ha TPyIOB € &a Mpe3eHTUpa HOB HHCTPY-
MEHT 3a CeKyH/apHa OIeHKa Ha IJ1acoT-aKyCTHYHA
aHaJM3a Ha IJIacoT Kako aen on Kommjyrepusupa-
HaTa ToBOpHa J1abopatopuja (CSL), Hapeuern My:i-
TH-TUMEH3NOHAIHA TJIacoBHA mporpama (MDVP).

Bo Penybnuka byrapuja mocnenHuBe Tpu JelieHUN
HEeMa pa3paboTeH ITUCEPTALUCKH TPY[ 3a JIOTOIe-
cKaTa AMjarHOCTHMKA M Tepanuja Ha IMaToJorujaTa
Ha riacoT. Bo cnopenba co HapyuryBamara Ha ja-
3UKOT, (IYEHTHOCTa M apTHKYJIAlHjaTa, pacTpoj-
CTBaTa Ha IJ1acoT Ce€ UTHOPUpPAaT M 3alocTaByBaaT
70 3Ha4aeH cTereH. JloronenuTe He ce YyBCTBYBa-
aT MOATOTBEHU 32 padoTa CO OBOj BUJ MATOJIOTH]a.

Knyunu 360posu: napyuysarna na 2racom, oujae-
nocmuka, CSL, MDVP.
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Abstract

It is a fact that voice pathology has an expressed
frequent appearance in the last decades and the
problem of voice disorders and their speech ther-
apy assessment is not elaborated enough in the
logopedical literature in Bulgaria and Macedonia.
One of the basic factors on which treatment effec-
tiveness depends is the correct diagnosis from
logopedics point of view on which treatment pro-
gram could be established.

The purpose of the present article is to present a
new instrument for a secondary voice assessment-
an acoustic analysis of the voice as a part of Com-
puterized Speech Lab (CSL) named Multi-Dimen-
sional Voice Program (MDVP).

There is no developed PhD on voice pathology the
last 3 decades in Republic of Bulgaria. In compari-
son with language, fluency and articulation disor-
ders, voice disorders are considerably ignored and
neglected. The speech-language pathologists do
not feel very well prepared to work with this kind
of pathology.
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HUctpaxyBamara Ha Georgieva & Sparangis (2001)
MOKa)KyBaaT JieKa Mel'y OyrapckuTe W TpukuTe JIo-
TOIEAM JIAPHHTOCKTOMHjaTa M HapyIllyBamara Ha
TJIaCOT ce Mery HajMallky MOCAaKyBaHUTE 3a JIOTO-
meacka pabdota. Ilogatorure o HaNpaBeHOTO WC-
TpaxyBame Mery OyrapcKuTe rOBOPHHU TeparieBTH
HEJIBOCMUCJICHO TIocouyBaart, aeka 13.63% on Hus
cakaar fa paboTaT co Ciydad Ha JApPUHTOEKTOMH-
ja, adoHrja u qucdoHuja, MyTallfja Ha IJIacoT, Mo-
paju Toa MITO TaKOB THUI HApyIIyBamka HOPMAIHO
MOJXKaT J1a OMJaT TPETHPaHHU BO KIMHUYKH YCIIOBH.
Camo 9.09% ox noromeante Kou paboTar BO KIIH-
HUKa C€ 3aHMMaBaaT CO KJIMHUYKU MEHAIIMCHT Ha
HapylryBama Ha QoHamujara. Paznndna e curya-
[MjaTa CO TOBOPHUTE TATOJIO3M W TEPANEeBTH O]
CAJl. Tue He ce 4yBCTByBaaT HEMOJTOTBEHH Ja
paboTar co ManUeHTH CO HapyllyBama Ha IJIACOT
(St. Louis & Durrenberger, 1993). Mer'y ocHOBHH-
Te MPUYUHHM, TOPaJX KOU HapyllyBamaTa Ha (GoHa-
1MjaTa ce HEIMOKEIHHU 3a JIOToIe/IcKa paboTa Ou ru
MOCOYMJIE HEIOBOJHATA YHHUBEP3UTETCKA IOATO-
TOBKa Ha CTYACHTHUTE, OTPAaHUICHUOT OpOj ITyOIn-
Kallu¥ 110 TeMaThuKaTa Ha Oyrapcku ja3wK, OrpaHu-
YeHHOT Opoj Ha MalWeHTH W HEJAOCTHTOTOT Ha
WHCTPYMEHTH 32 COOJIBETHA JTHjarHOCTHUKA U JIOTO-
nejicka tepanuja. He ro urHopupame aktoT neka
neceruiy roguau Bo P. Byrapuja noromeaujara ce
TpeTHpale Kako JIeNd O]l CIelHjaTHaTa e1arorija
W MEIUIMHCKAaTa TOATOTOBKA HAa CTYJCHTUTE BO
obsiacta Ha oHMjaTpHjaTa, OTOPUHOIAPHHTOIOTU-
jaTta uiy ayauoorujara oerie HTHOPHpaHa HiTh OT-
panmueHa. HajuecTo KOpHCTEHHOT IHUTEpaTypeH
M3BOp BO OBaa obinact Oerre yueOHUKOT o OcHosu
Ha onujampujama Of BOACYKUOT €BPOICKH (Ho-
Hujarap npod. Mean Makcumos (1983).
[MocnennaBa neneHnja BO pa3BUCHUTE JIPIKABH, BO
KOH JIOTOIIe/INjaTa € HHKOPIIOPUPAHA BO MOJIETO Ha
MeauuuHcKuTe Hayku, kako: CAJl, Kanama, ABc-
Tpanuja, Jamonuja, @pannmja, benruja, [lIBencka,
JlaHcka) marosiorvjata Ha TJacOT U HETOBHUTE Ha-
pyllyBama ce BKIYYEHH KaKO CYIITHHCKH JEN O]
MemuIMHCKaTa Jioromearja (medical speech-langu-
age pathology), (Aronson, 1985; Le Huche & Al-
lali (1984 a; Le Huche & Allali, 1984 b; Johnson &
Jacobson, 2006).

OCHOBHHTE LIEJIM Ha CETalllHOBO TEOPETCKO HCTpa-
KYBamE€ Ce JIa Ce MPETCTaBU MOJIENl HA OIICHKA Ha
TJIACOT U 0COOEHO aKyCTHYKATa CeKyHAapHa JIujar-
HOCTHKa (O TIO3WITHja HA JIOTOIENOT), H 33 CEKOj
OJUICTIeH HCTPaKyBaH ITapaMeTrap Jia ce MOCOYH
COO/IBETHATa HHCTPYMEHTAIHA OTpeMa.

Georgieva & Sparangis (2001) study showed that
among Bulgarian and Greek speech-language
therapists the laryngectomy and voice disorders are
among less preferred for logopedical work. Data
obtained from the above research study among
Bulgarian speech therapists pointed that only
13.63% of them want to work with cases of laryn-
gectomy, aphonia and dysphonia, vocal mutation
because such kind of disorders can normally be
treated dominantly in clinical conditions. Only
9.09% of the clinicians in both countries are occu-
pied with clinical management of phonation disor-
ders. The situation is totally different regarding to
the speech pathologists and therapists in USA.
They are not inconvenienced to work with patients
with voice disorders (St. Louis & Durrenberger,
1993). Some of the main causes for speech thera-
pists reluctance to treat voice disorders are: (i) stu-
dents' insufficient University training, (ii) limited
number of publications about this subject in Bul-
garian language, (iii) limited number of patients
they are working with, and (iv) the lack of instru-
ments for appropriate diagnostics and logopedical
therapy. We do not ignore the fact that many years
in Bulgaria the Speech-Language Therapy was
treated as part of Special Education and medical
training of the students in the fields of Phoniatrics,
Otorhinolaryngology or Audiology was ignored or
limited. Commonly used source in this area was
manual Bases of Phoniatrics written by leading
European phoniatrist Prof. Ivan Maksimov (1983).
The last decade in developed countries where
Logopedics was established in health sciences area
like USA, Canada, Australia, Japan, France, Bel-
gium, Sweden, Denmark the voice pathology and
associated disorders are included as an essential
part of Medical speech-language pathology (Aron-
son, 1985; Le Huche & Allali (1984 a; Le Huche
& Allali, 1984 b; Johnson & Jacobson, 2006).

The main goals of the present theoretical examina-
tion are (i) to present a model of voice assessment
and especially acoustic secondary diagnostic (from
the speech therapist point of view), and (ii) for
every separate described parameter to offer an ap-
propriate instrumental equipment.
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JloOpo 1mo3HaTO BO JIOTONEACKATa MPAKTHKA € JeKa
IpPOLECOT Ha OLCHKA Ha IJIAacoT 3alloyHyBa Iocie
MOIIOJTHYBAk-CTO Ha MpallaHUK 3a aHaMHe3a (case
history). Deem & Miller (2000) npesutaraat kpat-
KO pe3rMe Ha eBaslyalija Ha KapaKTepPUCTHKUTE Ha
TJ1acoT.

Tabena 1. Pezume Ha npoyedypume Kou ce Kopuc-
mam 60 Npoyecom HA OYEHKA HA 21ACOm CHnopeo
Deem & Miller (2000, cmp. 36)

It is quite popular in speech-language practice that
voice evaluating process starts after filling in a
questionnaire about case history. Deem & Miller
(2000) suggested a short summary for evaluation
of the voice characteristics.

Table 1. Summary of the procedures used in the
voice evaluation process (according to Deem &
Miller, 2000, p. 36).

A. lo0uBame:
(A. Obtain:)

Al. Aynuo uiy BUJEO3aNKC Ha MPUMEPOK OJ TJACOT Ha MAIMEHTOT CO KOPUCTEH-€ Ha CTaHJapaeH

HCCYOK 3a YNTALC

(Al. An audiocassette-or videotape-recorded sample of the patient's voice (using standard reading pas-

sage)

A2. Omnc Ha cTpyKTypaTa u GyHKIHjaTa Ha TIIaCHUTE JKUIM Ha TAMEeHTOT OJT JIAPHHTOJIOT

(A2. A description of the patient’s vocal fold structure and function from a laryngologist)

b. JloronmenoT 3a10/ KM TEJTHO Tpeﬁa Aa ' OICHU:

(B. Speech-language pathologist have to evaluate)

b1. CnocoGHOCTa 32 qUIIEHE

(B1. Respiratory capabilities)

B2. Cunata n epukacHocTa IMpH 3aTBOPArhE HA TIIOTHCOT

(B2. Strength of glottal closure)

B3. Pacnon Ha BHUCOYMHATa, OoniTUMaJHaTa BUCOYHMHA U BOOOMYAEHATA BUCOUYMHA HA TJIACOT

(B3. Pitch range, optimal pitch, and habitual pitch of the voice)

b4. HuBoTo Ha cunuHarta, rpoMOrjiacHOCTa Ha TJ1acoT

(B4. Vocal loudness level)

b5. KBanuteToT Ha riacoTt
(B5. Voice quality)

b6. Uzap:knuBocTa Ha rOBOpHATa MPOAYKLIHja

(B6. Endurance for speech production)

Bb7. Mecromonox06a Ha BokanHaTa XuneppyHKIMja/XUuIToPyHKIH]ja

(B7. Sites of vocal hyperfunction/hypofunction)

B8. OpanHo-nepudepHUTe, MOTOPHU M CEH30PHHU aCleKTH Ha TOBOPHATA MYCKYJIaTypa Ha MalUueHTOT

(BS. Oral-periphery, motor, and sensory aspects of the patient’s speech musculature)
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JloromenoT Tpeba ma moceayBa M3rpaieHU CIIOCO0-
HOCTH Y MMOCEOHU MO3HaBamba 3a UIACHTUDUIIUPAHE
Ha CIICJIHUBE TPH OCHOBHU KOMITOHEHTH Ha OIICH-
KaTa Ha IJIacoT:

. KapaKTCPUCTUKUTE HA IJ1aCOT Ha MAIUCHTOT U
Ha HUBHaTa auHamuka Bo Bpemeto (Ludlow,
1995; Polow & Kaplan, 2000);

e CTENCHOT HAa TEXXWHA HA HapyllyBamaTa Ha
I71acoT-ce MPHIOXKYBa MPO(GMIOT Ha IJIACOT,
paspaborern onm Wilson & Rice (1997) nnm
ckanata Ha Boone (1993);

o eduKacHOCTAa O] JIOTONEICKHOT TEepPareBTCKU
MEHA[IMEHT (TPajHO UTHOpPHpaHa M HEMO3HaTa
obxact Bo P. byrapuja), (Case, 2002).

CTaHIapaHOTO ONMINYBame HA CTPYKTypaTa M
(pyHKuMjaTa HA rJIacHUTE KUY HA NMAIUEHTOT,
A2 ce IOCTUTHYBA NPEKY IOCTaByBambE Ha MPELU3-
Ha IWjar€o3a Ha HapylLlyBamaTra Ha IJIACOT HpEKy
KOPUCTEHE HA  UHOUPEKIMHA  JIAPUHSOCKONUja
(cmpobockonuja). Bo 1IEHTapoOT 1O JIOTONEaUja U
TOBOPHO-ayIUTHBHA pexalmimTanuja BO Jyrosa-
NagHUoOT yHUBep3UuTeT Bo biaroesrpan, P. byrapu-
ja ce TMpHIIOKyBa CTPOOOCKONHja W CHCTEMH 32
NpUKaxyBame Ha JapuHkcoT (larynx imaging sys-
tems), mpou3BeneHH O] jamoHckara ¢upma Kay-
Pentax. Taa amapatypa ce kopuctu Bo 90% on me-
JIeCeTTe TOI-KJIacupaHu oxanencarja 3a YHIT Bo
CAJl. IIponyKTOT 3a IpUKaXKyBame Ha JIAPUHKCOT
(laryngeal imaging product) BkirydyBa BUAEOKAMO-
rpaduja (VKG) u cucrem 3a high-speed video. U
JIBaTa MHCTPYMEHTH OCHUTYpyBaaT MOXXHOCT 3a Ha-
OJbynyBame Ha (DU3MOJIOTHjaTa HA TJIACHUTE YKUIIU
BO OJHOC HAa HHUBHUOT BHOPAIMCKU MOJeN (Tode-
TOK Ha (poHaIMja, CTETICHOT Ha TeXXWHA Ha PacTpoj-
CTBOTO Ha IJIaCOT, UTH.)

Ouenkara Ha cMOCOOHOCTA HA MALUEHTOT 32 /IH-
meme, b1 mpexauayBa amnmmkanuja Ha ¢oramo-
pen aepodunamuyeHn cucmem (phonatory aerody-
namic system)-IIAC 3a Mepeme Ha BO3QyIIHATa
CTpyja, MPUTHCOKOT U APYTU MapameTpu CBpP3aHU
CO TOBOpHATa W TiacoBHara npoaykunuja. [71AC ru
IpecMeTyBa IPOCEYHOTO  (HOHATOPHO-U3IHIIHO
TEMIIO, HUBOTO Ha TPHUTUCOK, (yHIaMEHTalIHATa
(peKBeHIja, BUTATHUOT KalalMuTeT, NIOTATHHOT
OTHOp, CYOTJIOTATHHOT MPHUTHCOK M MEpeme Ha
edpukacHocra. [Iporenypara BrirydyBa:

e UHWTaWmE HAa BUCOK IJIaC HA CTAHIAPJCH HUCEYOK
O]l TEKCT;

Speech-language pathologist should possess built
abilities and specific knowledge for identifying the

next three basic components of voice evaluation:

« Patient's voice characteristics and their dynam-
ics in the time (Ludlow, 1995; Polow & Kap-
lan, 2000);

o The severity level of voice disorders-by apply-
ing voice profile elaborated by Wilson & Rice
(1977) or Boone's scale (1993);

o Of effectiveness of speech-language therapy
management (permanently ignored and unfa-
miliar field in Bulgaria), (Case, 2002).

Standard description of the patient's vocal folds
structure and function, A2 can be made by set-
ting precise diagnostics of voice disorders by ap-
plication of indirect laryngoscopy (stroboscopy).
Stroboscopy and laryngeal imaging systems pro-
duced by the Japanese company KayPentax are
applied in the South West University Center for
Logopedics and Speech-hearing rehabilitation.
This equipment is used in 90% of the fifty top-
rated ENT departments in the USA. Kay’s laryn-
geal imaging product line includes videoky-
mograpghy (VKG) and system for high-speed
video systems. Both of these instruments provide
the ability to view vocal fold physiology regardless
of vibratory pattern (onset of phonation, severity of

the voice disorder, etc).

Evaluation of patient's ability for breathing, B1
uses application of phonatory aerodynamic system
(pas) for measuring airflow, pressure, and other
parameters related to speech and voice production.
PAS calculates average phonatory flow rate, sound
pressure level, fundamental frequency, vital ca-
pacity, glottal resistance, subglottal pressure, and
efficiency measurement. The procedure includes:

« High voice reading a standard paragraph of

text;
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e  HCIIONHYBaC Ha 3aJ1a4M 3a OIICHKA Ha MPOJIO0JI-
JKUTEJIHA IIacOBHA mpoxaykuuja. Ha mp. usro-
Bapame Ha "a-a-a" OKoJy 8 CeKyHIH;

e TIPOJOJDKUTEIHO W3roBapame Ha 3BYKOBUTE
c/3.

Kako ocHOBeH MHCTpyMEHT 3a Mepewme Ha bl ce
npenopadyBa M ynorpedaTa Ha chnupomemap WiH
maenemomemap. Tue o0e30emyBaaT BaXXHW UH-
¢bopManuy 3a BUTAIHUOT KalaluTeT, 00eMOT Ha
BIMIIYBaH/U3AUIIYBaH BO3AYyX, KOJIWYECTBOTO Ha
BO3/yX 3a €IHOKPAaTHOTO BAMIIYBAamE U COOJBETHO
u3auuryBame. Co HUB ce onpeeslyBa TUIOT Ha AU-
meme (CTOMadHO, KIABUKYJIAapHO, aujadparmain-
HO), Kako ¥ (pOHATOpPHATA U pecnupaTopHara edek-
THUBHOCT (Ce IpecMeTyBa M T.H. BpEME 3a MaKCHU-
ManHa (oHanuja-BM®D). OOHYHO TIpH MPOIOIKH-
TeNHO TiacoBHO (oHMpame, BM® e Bo pamkmure
Ha 15-20 cekynau (MUHUMAaIHATa BpemHOCT € 14.3
CEeKyHIIM 3a JXeHH W 15 cexyHmu 3a Maxu). 3a
JenaTta o] OCHOBHA YYWJIMIIIHA BO3PAcT ce Oapa na
Moxat aa ¢poHupaar 6apem Bo pamkure Ha 10 ce-
kyHau. Ilonuckure BpegHoctu Ha BMO® ykaxy-
BaaT Ha JeQUINT Ha peciupaTopHaTa (QyHKIIH]a.

Cmpobockonujama U cucmemume 3a NPuKAx#Cy6a-
e Ha aapunkcom (laryngeal imaging systems) na-
BaaT MOYKHOCT 32 OlleHKAa HA KBAJIUTETOT Ha OT-
BOpam-€ U 3aTBOpPaIb-€ Ha IJI0THCOT, B2. 3a nenra
HajuecTo ce Oapa oJl JHUIETO Ja U3TOBOPH OJIPEIICH
3BYK CO TBPJ TJIACOBEH aTak WMJIM Jia Kallla PecKo u
orcedeHo. Ouenkara Ha b3, b4 u BS ce peanusupa
(3a mpBMIaT BO JIOTOIEJCKATa MPaKTUKa BO Jyrosa-
MaJHUOT YHHUBEP3UTET Bo byrapuja) mpeky mpuio-
KyBame Ha coTBepcku Nponyktu ox Komrjyre-
pusupanara roBopHa Jaroparopuja (CSL) (Bumm
tabena Op. 2). On 1994 rox. crpobockonujara ce
KOPHUCTHU 3a KJIMHUYKK LENU BO TJacOBHATa J1abo-
patopuja Ha nipod. [lockoB Bo Byrapckara memnu-
IIUHCKA aKaJeMuja.

Onenkara Ha b4, HUBO HA CHJIATA, HHTEH3HUTETOT
HA IJIACOT € JIe] OJ AMjarHOCTHKaTa Ha (pyHKIHO-
HUPAmkETO Ha T1acoT. Taa 1o3BoNyBa:

e AyJUOMETPUCKO UCTPAKYBAE;

o cy0jeKTUBHa OIICHKa Ha WHTEH3UTETOT Ha IJa-
COT;

e CIIOCOOHOCT Ha TALIMEHTOT Ja TO MEHyBa WH-

TeH3uTeTOT Ha cBojoT rnac (Le Huche & Allali,
1984 a).

o Fulfillment of tasks for evaluating of pro-
longed voice production-for example  pro-
nouncing "a-a-a" for about 8 seconds

« Prolonged pronunciation of sounds s/z.

As a basic instrument for measuring B1, the use of
spirometer or magnetometer is also suggested.
They ensure important information about the vital
capacity, capacity inspired/ expired air, quantity of
air for a single time inhalation and exhalation.
They define type of breathing (abdominal, clavi-
cular, diaphragmal), also the phonatory and respi-
ratory efficiency (estimated so called time for
maximal phonation-TMP). Usually at prolonged
voice phonation, TMP is in the frames of 15-20
seconds (minimal value is 14.3 seconds for women
and 15 seconds for men). Children of primary
school age are asked to phonate at least in frames
of 10 seconds. Lower values of TMP indicate
about insufficiency of respiratory function.

The stroboscopy and laryngeal imaging systems
give possibility for assessing the quality of glot-
tis's opening and closing, B2. For the aim most
often the patient is asked to pronounce certain
sound with hard voice attack or to cough harshly
and sharply. Assessment of B3, B4, and BS are
realized (for the first time in logopedic's practice in
Bulgaria at South West University) through appli-
cation of software products of Computerized
Speech Lab (see, table No. 2). Since 1994 the
stroboscopy was used for clinical purposes in Prof.
Doskov’s voice lab in Bulgarian Medical Acad-
emy.

Assessment of B4, level of intensity, loudness of
voice is a part of the diagnostics of voice func-
tioning. It allows:

« audiometric examination;

« subjective assessment of voice intensity;

patient's ability to change it's voice intensity
(Le Huche & Allali, 1984 a).
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Ornenkara Ha B5, KBaJIUTETOT HA IJIacOT € ¢aHa
OJ1 TCIIKKUTE 33a]]auu, OMJIjKU € CBp3aHa Co pacipe-
JIeNlyBamke Ha aKyCTHUYKaTa €HEepruja BO BOKAJIHUOT
cnekrap. Kanmureror Ha rmacor (voice quality) He
MOCTOM KaKO elIWHEYHa BEeNTUYMHA, KAKO WHTEH3HU-
TETOT W BUCOYMHATA, Ha mpuMmep. Bo ciyuajor e
HEONXOJHO J]a ce pa3lIMKyBaaT HapyllyBamara Ha
KBAJIUTCTOT Ha (poHAIMjaTa M HapyllyBamaTa Ha
KBAJIMTETOT Ha pe3oHaHumarta. Kaj HapymryBamaTa
Ha IJIacOT Ce MCIMTYBa Oe3riacHocTa (CiIyIIHaTaTa
BO3/yIIHA CTpyja 3a BpeMe Ha QoHaruja), Huang
(1998). Taa ce nomku Ha Op3UMOT, OE3rIacCeH BO3-
IyX, KOj IpeMHUHYyBa TpeKy rinotucot. Ha tabenara
Op. 3 e omumIaHa cooABETHATA JWjarHOCTHYKA OII-
pema.

Tabena 2. Ilpoepamcku npodykmu Ha CSL 3a uncmpy-
Menmannama oujaenocmuxa Ha b3, b4 u b5.

Assessment of BS, the quality of voice is one of
the difficult task because of it's relation to the dis-
tribution of acoustic energy in the vocal spectrum.
Voice quality doesn't exist as a single quantity, for
ex. as the intensity and pitch are. It is necessary in
this case to distinguish quality disorders of phona-
tion and quality disorders of resonance. At voice
disorders voiceless is examined (heard air jet while
phonating) by Huang (1998). It is a result of fast,
voiceless air, passing through the glottis. There is a
description on Table No. 3. of an appropriate diag-

nostics equipment.

Table 2. Program products of CSL for instrumental
diagnostics of B3, B4 and B5.

C‘;:‘;)T:Z;ZCTK“ JujarHocTunmpa
(Software product) (Diagnoses)
Pa3paboten kako mokTopcka muceptandja on byrapunot n-p Hemujcku (Buam Deliyski &
MDVP- Orlikoff, 1991; Deliyski, Orlikoff & Kahane, 1991; Drumeva, Doskov, Boyanov & Deliy-
Multidimensional | Ski, 1988). IlporpamaTta Mepu 00jEKTHBHO KOJMYMHCKHM BPEIHOCTH HA MPOAOILKMTEIHATA

Voice Program

(oHanMja, KOM ce eKCIIOHUpaar rpaguuku U HyMEepHYKH Ha Jauciviej Bo 6oja. OOu4HO ce
HPUIOKYBa BEAHALI IIOCIIE CTPOOOCKOIICKOTO HCIIUTYBAahE IPE U IOCHIe XUPYPIIKa HHTEeP-
BEHI[Mja W/UIIK JIOTOIeICKaTa Tepanuja Ha riacot. Moxe n1a 00e30enu u acpoIMHAMUAYIKO
ucnuTyBame. J[njarHocTrkara Ha nepTypOanuiTe Ha UHTEH3UTETOT (jitter) u ammMTyaara
(shimmer) Ha rnacor ce mpaBM NpeKy H3BIEKyBambe Ha NPUMEPOK o riacor. MDVP
00e30eyBa KBaHTHTATHBHA W KBAJIWTATHBHA OLCHKA Ha MOBeke ox 20 mapamerpu Ha
I7IacOT MPU eAWHEYHO (GoHupame. iMa HOpMaTUBHU KapaKTepucTUKH 3a byrapu.

(Elaborated as doctoral dissertation by the Bulgarian Dimitar Deliyski (look Deliyski &
Orlikoff, 1991, Deliyski, Orlikoff & Kahane, 1991; Drumeva, Doskov, Boyanov & Deliyski,
1988). This program evaluates objective quantitative values of prolonged phonation, as
they are presented graphically and numerological on color display. It is usually applied
right after stroboscopic examination before and after chirurgical intervention and/or
logopedical voice therapy. It can supply aerodynamically examination also. Diagnostics of
perturbations of intensity (jitter) and amplitude (shimmer) of voice is made by extraction of
sample of voice. MDVP ensures quantitative and qualitative assessment of more than 20
voice parameters at single phonating. There are normative characteristics for Bulgarians.)

Real Time Pitch

at time of talking).

Ja nokaxyBa Ha aucruie] GpyHIamMeHTanHaTa (hPEKBEHIMja M PEIATHBHO MHTEH3UTETOT Ha
BHCOYMHATA HA IJIACOT BO PEAJHO BpeMe. AKLEHTOT, BpEMEHCKHOT MOJEIN, HHTOHANHjara,
cakaHaTa BUCOYMHA Ha TJ1aCOT M/WIIM aMIUTUTY IaTa Ce OLIEHYBaaT 3a BpeMe Ha FOBOPEETO.

(Displays fundamental frequency and relatively intensity of pitch of the voice in real time.
The accent, time model, intonation, desired pitch of the voice and/or amplitude are assessed

Visi-Pitch IV

Bxiyaya MDVP, Real Time Pitch, DAF (Delayed Acoustic Feedback)
cnexmoepamu, HapaBeH! BO peanHo BpeMe. Taa e eneH on cranpapanute Mmoxyau Bo CSL.
[Iponykuujata Bo peaqHO BpeMe ce KOPHCTH 3a apTHKYJIALMCKH TPEHUHI U JIOTOIEICKa
Tepaliija Ha HapyllyBambaTa Ha IJ1acoT.

Kako H
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BH3yeNTHa 0OpaTHa BPCKa.

Sona-Match th ocodyBa CHEKTPaTHATE MapaMeTpu TpH MpojorkuTenHa (oHamuja. Ce
NpUMEHYBa Kaj IJIacOBHA Tepamnuja Ha nejaun. [lopaay Toa mTo I'M NOKaXyBa CIIEKTPATHH-
Te IapaMeTpH BO PEaJHO BpeMe, Ce KOPUCTH M BO TEPaNeBTCKHOT MPOLEC OCUTYPYBajKU

(Includes MDVP, Real Time Pitch, Delayed Acoustic Feedback, also spectrograms, made
in a real time. It's one of the standard modules in CSL. Production in real time is used for
articulation training and logopedic therapy of voice disorders.

Sona-Match indicates spectral parameters at prolonged phonation. It's executed in voice
therapy at singers. In view of the fact that it shows spectral parameters in real time, it is
used also in the therapy process, ensuring visual conversely relation).

Tabena 3. Oyenxa Ha KearUMemMom Ha 21ACOM NPeKy
NpUMEHYBaIbe HA UHCIMPYMEHMANHA OUjaZHOCMUKA 6O
Llenmapom 3a nonoceduja u 2060pHO-CIYWHA pexabuIu-

Table 3. Assessment of the voice quality through ap-
plying instrumental diagnostics in South West Univer-
sity’s Speech-language pathology and speech-hearing

mayuja 8o Jy203anadnuom yHueep3umenmn.

rehabilitation center.

KpasmratnBHM HapyuryBama Ha oHANMjaTa

(Qualitative disorders of phonation)

KBanuraTnBHu HapylIyBama Ha pe30HAHIATA

(Qualitative disorders of resonance)

ITapamerap WHucTpyMeHTaTHa J1jarHOCTHKA ITapamerap WHcTpyMeHTaHa I1jarHOCTUKA
(Parameter) (Instrumental diagnostics) (Parameter) (Instrumental diagnostics)
Ouenkana | [IpuMmenyBame Ha ernexkmpoziomo- | Onenka Ha pe- | [IpuMenyBame Ha Hazomemap (naso-
umnenannata | P4® (EGG). EEG ja mepu nwmme- | 30HaHLara: meter 1, model 6400), pa3paboTen o1
(Impedance JlaHIATa HU3 JTAPUHKCOT, PEKY BE- | yymepnasannoct | KayPentax. Kaxo cucrem 3a akycTHd-
TE €JEKTPOAN HaMECTEHH Ha BPaToT Ka aHaIM3a 3allHIyBa ayIdOCHTHAIH
assessment) XHUTIOHA3ATHOCT
3a 1a 00e30enaT OpaHOBO MPHUKAKY- O]l ycHaTa W HOCHa mpa3HuHa. Kako
Bame KO€ TM MPETCTaByBa JMHAMH- (Assessment  of | repanentcko cpeacTBo, HA30METapoOT
KaTa Ha TJIACHUTE KUIM U KOHTak- | ésonance: o6e36emyBa BU3yenHa oOpaTHa BpcKa
THUTE Mojean. I'u nemoncTpupa Bu- | hyper nasality BO PEalHO BpEME CO LEN Ja MM Ce
OpauyckuTe ABWKEHA HA TIACHUTE | hypo nasality) MOMOTHE Ha KIHEHTHUTE MOS(PHUKACHO

JKHIM TPH TBPA WM MEK IJIaCOBEH
aTak BO peanHo Bpeme. Hue kopuc-
tume mozen 630 Ha KayPentax.

(Application of electroglottograph
(EGG). EEG measures impedance
across the larynx, via two electrodes
placed on the neck, to provide a re-
vealing waveform display repre-
senting vocal fold dynamics and
contact patterns. It demonstrates
vibration movements of the vocal
folds at hard or soft voice attack in
real time. We use model 6130 by
KayPentax).

Jla TW TIOCTUTHAT LIeJINTE Ha Tepammuja-
Ta. Bo ucToTo BpeMe ru Kankynupa u
MIPUKa)XKyBa BPEIHOCTUTE HA AUMEH-
3MOHAJIHaTa Ha3aIHOCT. MIMa HopMma-
TUBHH NOJATOIM Ha CTaHAApAU3Upa-
HUTE U3BAJOIH O] TEKCT 33 UUTABE.

(Application of nasometer (nasometer
11, model 6400), developed by Kay-
Pentax. As an acoustic analysis sys-
tem It records audio signals from
oral and nasal cavity. As a treatment
tool, the nasometer provides real-
time visual feedback to help clients
accomplish therapy goals more effi-
ciently. In the same time calculates
and displays values of dimensional
nasality. There are normative data on
standardized reading passages).
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Mynmu-oumeH3uoHanna 2nacoeHa npozpamna
(MDVP)-model 5105

MynTtuauMeH3uoHallHaTa —TJacoBHA — Iporpama:

Multi-dimensional voice program (MDVP), e uno-

BUpaHa o]l jaroHckaTa ¢pupma Kay Pentax co Hay-

YeH KOHCYJITaHT, OyrapckuoT nHxeHep umutap

Jemujcku, pakoBomuTen Ha nabopatoTpHjara 3a

MaTOJIOTHja Ha TTIACOT Ha YHUBEP3UTETOT BO JykHA

Kaponuna, Konymouja, CAJ.

MDVP e ,3ramnama cmanoapoua cogpmeepcka

anamKa 3a KeAHMUMAmMueHa axKyCcmuyka OYeHKd

HA K8AIUmMemom Ha 21acom, Koja KAIKYaupa Hao

22 napamempu npu eouneuna eoxaiuzayuja

(KayPentax,2007). MDVP e najbapanaTa ormiuja

3a mporpamute Multi-speech m CSL (Computeri-

zed Speech Lab). [Tpemiara My aTHIuMeH3HOHATHA
aHanM3a Ha ri1acoT co rpaduuka u uudpeHa mpe-
3CHTAllMja HA PE3yNTaTHTE OJl aHau3aTa MpecMe-

TaHu 3a cekyHau. MDVP e BoneukaTa mporpama 3a

aHaJH3a Ha IJ1acoT Bo cBeTOT. Mma aBe Bep3uu: oc-

HoBHa (basic) n HanpenHa (advanced). /uzajaupa-

Ha ¢ Jia MPaBU CTaHJAPJHU ONEpanud JOCTAITHU

NpeKy KOPUCTEHETO Ha Tiyliel, toolbar mkoHu u

pull-down meHwu.

[pamamara 3a OlEHKAa Ha [JIACOT CE€ MIMPOKO JIHC-

KyTHpPaHU BO JIOTONENCcKaTa JiuTeparypa. Bo moc-

neaHaBa nerneHrja Ha XX BEK 3a JIOTOMEIUTE

HajrojieM WHTEpeC NpeTCcTaByBa AMjarHOCTUKATA CO

MDVP.

Koj e HaunnoT Ha pabora Ha MDVP?

OpraHu3zanuja Ha paJujaTHHOT rpadUKOH

Ha pagujanauor rpaduk ce mpukaxanu 19 mapa-

METPH OpraHU3UPaHH BO 5 TPYIIH.

IIpBara rpyma ce jitter u T MepaT Pa3IUYHUTE

dhopmu Ha mepTypOanmja. OOUIHO, ce KPaTKOTpPaj-

HHU W JOJNTOTPajHH MepTypOanuu Ha QpeKBeHIIH]ja-

Ta:

o Jita-ancomyTeH jitter (kaj TIacoT, HApyIIyBamke
Ha BHCOYMHATA, IHMKIyC-KOH-IIMKIYC BapHja-
[{ja BO MEPHOIUTE HA TJIOTAITHU LUKIYCH; CE
KOPUCTH KaKO OCHOBa 3a BOOYJIMBA ParaBoCT,
rpy0oCT; MCTO Taka O3Ha4YyBa BapHjallili BO
BOKaJHaTa (ppeKBeHIMja; HAjYeCTO CIYIIHATH
npu JUCHOHUYHU TIACOBH; PUTMUYKH BapHja-
uuu Bo (ppexBenmmjaTa (hz) Ha 3Byk (Nikolosi,
Harryman, Kreshneck, 2004).

o Jitt-penaTUBHO CpeaHH MepPTypOaIru.

o PPQ-koeduimeHT Ha Iepuo] Ha mepTypodauja
Ha BHCOYMHATA.

Multi-dimensional voice program (MDV'P)-
model 5105

MDVP is innovated by the Japanesse company
KayPentax with scientific mentor the Bulgarian
engineer Dimitar D. Deliyski, director of Labora-
tory of Voice Pathology at University of South
Carolina, Columbia, USA.

MDVP is “the gold standard software tool for
quantitative acoustic assessment of voice quality,
calculated more than 22 parameters on a single
vocalization” (KayPentax, 2007). MDVP is a
commonly purchased option for Multi-Speech and
CSL (Computerized Speech Lab). It provides a
robust multi-dimensional analysis of voice with
graphic and numerical presentation of analysis re-
sults calculated in seconds. MDVP is the leading
program for voice analysis in use around the
world. MDVP is delivered in two versions, a basic
version and an advanced version. It is designed to
make standard operations readily accessed by way
of a mouse, toolbar icons, and pull-down menus.
Questions about voice assessment are broadly dis-
cussed in speech therapy literature. In the last dec-
ade of XX century for speech-language patholo-
gists, the diagnostics with MDVP’ application
evokes greatest interest.

How MDVP proceeds?

Organization of the Radial Graph

There are 19 parameters extracted on the radial

graph, organized in 5 groups.

First group are jitter and evaluate different forms

of perturbation, short and long term frequency

perturbations:

« Jita-Absolute Jitter (in voice, pitch disturbance;
cycle-to-cycle variation in the periods of glot-
tal cycles; used as basis for perceived rough-
ness; also means variations in vocal frequency;
often heard in dysphonic voices; rhythmic
variations in the frequency (Hz) of a sound),
(Nicolosi, Harryman, Kresheck, 2004).

« Jitt-Relative average perturbations.

« PPQ-Pitch Period Perturbation Quotient.
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o sPPQ-koedumuent 3a mepuons Ha MeKa BHCO-
YHHA Ha nepTypoaryja.

o vFo-Bapmjanimja Ha QyHmameHTamHaTa (QpPEK-
BCHTHOCT.

o [Ilapamerpure sPPQ u vFo mokaxyBaaT KOJIKy
€ CUJIEH TPEMOPOT.

Bropara rpyna ce Shimmer (ShdB) mapamerpure,
ce Mepar Bo dB W ru olleHyBaar aMILTUTYIHHUTE
nepTypOarvn:

o Shimmer-kpaTku ¥ J0ITH aMIUIUTYIHU TeEp-
TypOaruu (TH 03HAYyBa IMKIYC-KOH-IMKIYC
BapHjalliuTe BO aMIUTUTY/JaTa Ha TJOTATHUTE
MyJICUpamka KOU CE I0jaByBaaT KOTra WHIMBH-
nyara ce oOuayBa nma w3apku (oHamuja Ha
KOHCTaHTHA (PPEKBEHITMja U MHTCH3UTET; MIPH-
JIOHECYBa BO TepIleniinjaTta Ha pamnaBocta. Mc-
TO Taka O3HA4YyBa PUTMUYKH BapHjallud Ha
natensureroT (db) Ha 3ByK (Nikolosi, Harry-
man, Kreshneck, 2004).

o APQ-xoeduIMeHT Ha aMIUTUTYIHUTE TEPTYp-
Oarum.

o sAPQ-xoedunueHT Ha MEKa aMIUIUTYIHA TIep-
TypOaruja.
e VAmM-BpB Ha aMIUIMTYHU BapHjallyy.

Tperara rpyna ce mapaMeTpuTe CBp3aHH CO IIy-
MOT:

« NHR-coomHoc Ha XapMOHWYHOCTAa Ha IIy-
MOT.

o VTI-unngekc Ha TypOyJIeHIMja Ha TJIacOT.

o SPIl-uHImekc Ha Meka oHaIHja.

YerBpTa rpyna ce TpoeMOPHUTE NMapaMeTpH:

o FTRI-ungekc 3a gpexBeHnrja HA TPEMOPHHOT
MHTECH3UTET.

o ATRI-uHAekc 3a aMIIUTYAEH TPEMOpP Ha HH-
TEH3UTETOT.

ITerra rpyna ce mapaMeTpuTe 3a May3d Ha TIacoT
1 CyOXapMOHUYIHOCT:

« DVB-cTeneH Ha r1acoBHU May3u.
o DSH-crenen Ha cyOXapMOHHYHOCT.

o DUV-crenen Ha 0e3raacHOCT U KPUTEPHYM 3a
xunephyHKIHja.

Bropo rpynupame Ha mapaMeTpuTe: MapaMeTpuTe
on 1-11 ce ppexBentnu, a SPI, VTI u NHR ce Bpe-
MEHCKH. 3a ceKoja oj Tpylla Ol OBHE MapaMeTpH
uMaMme cenym onnennu nposopuu (A, B, C, D, E,
F, G).

o sPPQ-Smoothed Pitch Period Perturbation
Quotient.

o vFo- Fundamental Frequency Variation.

+ sPPQ and vFo parameters indicate how strong
the tremor is.

Second group are Shimmer (ShdB) parameters,

evaluate amplitude perturbations in dB:

o Shimmer-Short and long terms of amplitude

(denotes  the

variations in amplitude of glottal pulses that

perturbations cycle-to-cycle

occur when an individual attempts to sustain
phonation at a constant frequency and inten-
sity; contributes to the perception of rough-
ness. Also means rhythmic variations in inten-
sity (db) of a sound (Nicolosi, Harryman,
Kresheck, 2004).

« APQ-Amplitude Perturbation Quotient.

e sAPQ-Smoothed amplitude perturbation quo-
tient.

e vAm-Peak amplitude variation.

Third group are noise related parameters:

« NHR-Noise-to-harmonic ratio.

o VTI-Voice turbulence index.

o SPI-Soft phonation index.

Fourth group are tremor related parameters:
o FTRI-Frequency tremor intensity index.
+ ATRI-Amplitude tremor intensity index.

Fifth group are parameters related to voice breaks
and subharmonics:

o DVB-Degree of voice breaks.
o DSH-Degree of subharmonics.

o DUV-Degree of voiceless and criteria for hy-
per function.

Second grouping of parameters: 1-11 parameters
are frequency and SPI, VTI and NHR are tempo-
rary (window C). For every group of these pa-
rameters there are seven separate windows (A, B,
C,D, E, F, and G).
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MDVP-mapaMeTpu KOu He ce pacmopeeHd Ha pa-

JIHJAJIHUOT rpadUKOH

DSH-(Ctenen Ha cyOxapMoHu4HOCT /%/)-
IpecMeTaHa pelaTHBHA MPOLEHKAa Ha cyOxap-
MOHHUYHOCT Ha FO KOMITOHEHTHTE BO TJ1aCOBHU-
OT TIPUMEPOK.

DUV-(Crenen Ha Oe3riacHocT /%/)-mipecme-
TaHa peJaTHBHA MPOICHKA HA HEXapMOHWYHHM-
Te obnactu (kaze mTo Fo He Moxe 1a ce oT-
KpH€) BO TJIACOBHUOT IIPUMEpOoK. Bo ciydaj Ha
HEToJyip)kaHa (hoHaIMja O MOYETOKOT JI0 Kpa-
joT Ha poOmBameTo Ha momatouute, DUV ke
M TMPOICHYBa WCTO W MAay3uTe MNpeid, MOocie
W/AITH MeTy TIIACOBHUOT/TE TIPUMEPOK/ITH.

Fhi-(Hajeucoka ¢ynmamenTanHa ¢ppekBeHInja
/Hz/-3a cute W3BeACHH MTEPUOIN Ha BUCOUYMHA-
Ta.

Flo-(Hajauckara ¢ynmnameHnTamHa (GppeKkBeHITH-
ja /Hz/)-3a cuTe u3BeieHN NIEPUOIU HA BUCOYH-
HaTa.

Fo-(Ilpoceuna ¢yHmamMeHTanHa (QpeKBeHIIM]ja
/Hz/)-3a cute W3BEeNEHU TEPUOIU HA BUCOYH-
Harta (PEIMIIPOYHO 32 MOMEHTAIHUTE MEPUOIN
Ha BUCOYHMHATA).

Mfo-(Cnaba ¢yHmamenTanHa ¢peKBeHIH]ja
/Hz/)-3a cute W3BECHN MOMEHTATHU TIEPHOIH
Ha BUCOYMHATA.

NSH-(bpoj Ha cyOXapMOHWYHH CETMCHTH)-
OTKPHEHH 3a BpeMe Ha aHau3ara.

NUV-(bpoj Ha 6e3rilacHH CEerMeHTH )-OTKpHe-
HU 33 BpeMe Ha aBTOKOPEJIAICKUTE aHAIN3H.

NVB-(bpoj Ha TJIacOBHH Tay3H)-TTIOKaXyBa
KOJIKY TaTu reHepupanara Fo Ouna npekunara
O]l MOYETOKOT Ha IMpBaTa JI0 KPajoT Ha MOCIE/-
HaTa rJacoBHA 00MACT.

PER-(Ilepuomu Ha BHCOYMHA)-OTKPHEHU 3a
BpeMe Ha IEPUOI-KOH-TIEPHOJ EKCTpaKLujaTa
Ha BUCOYMHATA.

PFR-(O6cer Ha ¢oHaTOpHO-(hyHIAMEHTaTHATA
(dhpexsernuja)-oocerot mery Fhi u Flo uspasen
BO Op0j 0]l CEMU-TOHOBH.

SEG-(Totanen Opoj Ha CETMEHTH )-IIPeCMETaH!
3a BpeMe Ha aBTOKOPENAIMCKUTE aHAIU3H.

STD-(CranmapaHa neBujanmja Ha (GyHIAMEH-
tanHarta ¢ppekBeHnuja /Hz/)-Bo aHaIu3upaHuoT
MIPUMEPOK Ha TJIACOT

MDVP-parameters not located on the radial graph

DSH-(Degree of subharmonics /%/)-Estimated
relative evaluation of subharmonics to Fo
components in the voice sample.

DUV-(Degree of voiceless /%/)-Estimated
relative evaluation of nonharmonic areas
(where Fo cannot be detected)in the voice
sample. In case of nonsustained phonation
from the beginning to the end of the data ac-
quisition, DUV will evaluate also the pauses
before, after and/or between the voice sam-
ple(s).

Fhi-(Highest fundamental frequency /Hz/)-For
all extracted pitch periods.

Flo-(Lowest fundamental frequency /Hz/)-For
all extracted pitch periods.

Fo-(Average fundamental frequency /Hz/)-For
all extracted momentum fundamental fre-
quency values (reciprocal of momentum pitch
periods).

Mfo-(Mean fundamenta frequency /Hz/)-For
all extracted momentum pitch periods.

NSH-(Number of subharmonic
Found during analysis.

segments)-

NUV-(Number of unvoiced segments)-Found
during the autocorrelation analysis.

NVB-(Number of voice breaks)-Shows how
many times the generated Fo was interrupted
from the beginning of the first until the end of
the last voiced area.

PER-(Pitch periods)-Detected during the pe-
riod-to-period pitch extraction.
PFR-(Phonatory fundamental frequency range)

-Range between Fhi and Flo expressed in
number of semi-tones.

SEG-(Total number of segments)-Computed
during the autocorrelation analysis.

STD-(Standard deviation of the fundamental
frequency /Hz/)-Within the analyzed
sample.

voice
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o To-(Ilpoceuen nepuos Ha BUcoynHaTa /ms/)-3a
CHUTE M3BEJICHH MEPUOIN HA BHCOUMHATA

o Tsam /sec/-moypkvHa Ha MPUMEPOKOT Ha aHa-
JTU3UPAHUTE TTOATOIH.

o VAm-(Bps (HajBrCcOKa TOYKA) Ha aMILUIUTY/IHA-
Ta Bapujaluja)-peaTUBHA CTaHIapAHA JIeBHja-
LYja Ha NEepUOA-KOH-TIEPUO]] IPECMETaHa BPB-
KOH-BPB aMIUIATyJa. ['M TpuKaxkyBa JOJTO-
TpajHUTE aMIUIMTYIHHU Bapyjalyd BO aHAJIH3H-
PaHMOT NPUMEPOK Ha IJIacoT.

o vFo-(Bapujainja Ha dynmamenTamHaTa Qpek-
BeHIWja /%/)-penaTnBHA CTaHAapaHA IeBHja-
1Mja Ha epHo-KOH-TIEPHO/ IpecMeTana QyH-
JaMeHTaliHa (ppeKBeHuja. [’ npukakyBa 1071-
rorpajuuTe Bapujanuu Ha Fo 3a cure ananm3u-
paHHU TIIACOBHH PUMEPOLIH.

Ha papujanmauor rpadukoH co cBetio3eneHa 6oja e
npHKakaHa HopMmara, Co TeMHO3elIeHa 0oja € CTaH-
JapIHOTO OTKIJIOHYBame OJf HOpMaTa, a co IpBeHa
00ja ¢ mpuKakaHa MaTOJIOTHjaTa.

Criopen cranmapanTe Ha AMEPUKAHCKHOT HaIHO-
HayieH meHTap 3a rmac u roeop (Titze, 1994),
Mapkara Ha MUKpo(oHOT 3a nujarHoctuka e AKG-
Acoustic. MukpodoHOT Tpeba aa e mocTaBeH Ha 45
CTETICHH O] ycTara, Ha pacTojaHue of 2.5 cm u Jaa
ce 30opyBa OapeM 8§ cexyHau. Bo mpocek ce mpa-
Bar 1Mo 14 mpob6u, Bo coba W30UpaHa O IIYMOBH
BO KOja e moTpebHo na nma 38 dB.

CoserH 3a aHAJIM3UPakC Ha IJIACOT Ha IMAITMCHTHUTC

AHanmu3ara Ha TJIACOT HajIoOpO Ce IMOCTUTHYBA CO
OpraHu3MpaH MPOTOKOJI Ha MepIenTyalHa eBanya-
Mja, aepoJuHAMHUYKa aHaIN3a, aKyCTHYKa aHaJH-
3a, eJEeKTpOrIoTOorpad)IHa aHaIM3a W aHaIn3a Ha
ciukute. MDVP e nen ox akycTuukara aHanusa.

MDVP u CSL moxe na ce KopuctaT epuKacHo 3a
MepIenTyagHa aHalu3a NpPeKy CKIaJupame Ha
NPUMEPOIM Ha TJIACOT Ha MAIMEHTOT (TOIpKaH
rJlac ¥ YNTame Ha W3BAZ0K OJf TEKCT) U KPUTHUKO
CIyIIarkhe Ha THE CKJIAMPAHU MPUMEPOIM HA THE
CKJIQJIMPAHU TIPUMEPOIH Ha TJIaCOT, CIIOPEICHU CO
HPETXOHUTE TTOCETH CO 1N JIa Ce CIYUIHAT Mpo-
Menute Ha rnacor. MDVP, CSL u Multispeech
BKJTydyBaaT MporpaMHu (DyHKIHH 3a Taa [eJl.

AKyCTI/ILIKaTa aHaau3a OOWYHO TU BKJIy4dyBa CJICA-
HHUBC CIICMCHTH:

o To-(Average pitch period /ms/)-For all ex-
tracted pitch periods .

o Tsam-(Peak amplitude variation /%)-Length of
analyzed data sample.

o vAm-(peak amplitude variation /%/)-Relative
standard deviation of the period-to-period cal-
culated peak-to-peak amplitude. It reflects the
very long-term amplitude variations within
analyzed voice sample.

o vFo-(Fundamental frequency variation /%/)-
Relative standard deviation of the period-to-
period calculated fundamental frequency. It re-
flects the very long-term variations of Fo for
all analyzed voice samples.

On the radial graph the norm is presented in light-
green color, standard deviation is presented in
dark-green color, and pathology is presented in red
color.

According to the standards of the American Na-
tional Center for Voice and Speech (Titze, 1994),
microphone for diagnostics is AKG-Acoustic. The
microphone should be set at 45 degrees of mouth,
at 2.5 cm distance and speaking should last at least
8 seconds. 14 samples on the average should be
made in noise isolated room with 38 dB.

Tips on analyzing voice patterns

Voice analysis is best accomplished by an organ-
ized protocol of perceptual evaluation, aerody-
namic analysis, acoustic analysis, electroglot-
tographic analysis, and image analysis. MDVP is
part of the acoustic analysis.

MDVP and CSL can be used effectively for per-
ceptual analysis by storing samples of the patient's
voice (usually sustained voice and read passage)
and critically listening to these stored voice
samples juxtaposed with past visits to help hear
changes in the voice. MDVP, CSL and Multi-
Speech include program functions for this purpose.

The real-time EGG program can be used for elec-
troglottographic analysis of signals. This is espe-
cially useful for hypertensive or pressed voice be-
cause the real-time feedback of EGG quotients can
make various voice breaks behaviors very clear to
patients.

Acoustic analysis typically includes also of the
following elements:
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1. Hpoduaupame Ha onceroT Ha riaacot (Voice
Range Profiling VRP): npodun na rimacoBuor
orcer (oHOrpam) € J00pO OCHOBaHAa METOJI0-
noruja Bo EBpoma, HO He ce KOPHUCTH TOJKY
gecto Bo CA/Jl. KayPentax nma mporpama, Ha-
peuena VRP, 3a CSL cucremor.

2. AHajiu3a Ha OICeroT Ha BMCOYHMHATA: OI-
CeroT Ha BHUCOYMHATAa U OOWYHATA aHANM3a Ha
BHCOYMHATA ce HajnoOpo ucmonHetu co Pean-
HO-BpPEMEHCKaTa Iporpama 3a BHCOYMHA, KOja
HMMa M3rpajiecHo TPOTOKONHN 32 COOMpame U pa-
MopTHpamke Ha HHPOPMALIHTE.

3. O0uMyHa aHAJIM3a HA BUCOYHMHATA.
4. Cnektorpadcka aHajamnsa.

AHajqu3a Ha napaMerap Ha riaacor-MDVP
U3BEIyBa aHAJIM3a Ha MapaMeTpuTe Ha 3ap-
*aH (TOJIpKaH) Tiac.

CuexrporpadCKy aHaJIU3U

Hammonanawor nentap 3a rimac u rosop (NCVS)
mperopavyyBa eBajyalyjaTa Ha IJIacoT Jla BKIy4y-
Ba criekTporpad)cka aHaim3a, IpBO, 3a Jla TH ,,TH-
mr3upa’ MarMeHTUTe 3a aHaim3a Ha riracoT. Camo
BOKaJIM3allMjaTa Co 3HaYaeH CTCICH Ha MEePUOIUY-
HocT (Tum 1) TpeOa ma Oupme aHamM3WpaHa CO TIia-
COBHO-TTAPAMETPUCKN METOJ 3a aHaJIK3a, KaKo IITO
ce xkopuctu on MDVP. Tun 2 Bokanmuzanuu, KOU
UCTO TaKa Ce alnepHOJMYHU, U BKIydyBaaT MHOTY
TJIACOBHH TIAy3W, WM MMaaT eKCIECHBHO CcyOxap-
MOHHMYHA COAPXKMHA, HE MOXaT Ja Oujar edukac-
HO a”Hamu3upaHu co MDVP. XaotuyHute riaacoBu
(Tum 3) ucTo Taka He MOXKAT A OMAAT aHaTU3Upa-
HA CO TJIACOBHO-TIApPAaMETPUCKHOT Meroxd. Criek-
Tporpa)CKOTO MPUKAKYBakE €PUKACHO TH MPUKa-
KyBa Turnoute Ha rnacoT. NCVS ussemrajoT tpe-
0a ma Omae pasriieqaH BO HEToBara CYIITHHA 3a
MOKOMIUIETHA MpE3EHTalMja 0 OJHOC Ha TOoa.
NCVS ru pasnmenyBa BOKadU3allMUTE Ha TpHU
THIIOBH.

1. Voice Range Profiling (VRP): The Voice
range profile (i.e., phonetogram) is well-estab-
lished methodology in Europe but is not often
used in the USA. KayPentax has a program,
named VRP, for the CSL system.

2. Pitch Range Analysis: Pitch range and habit-
ual pitch analysis are best accomplished with
the Real-Time Pitch program, which has built-
in protocols for gathering and reporting this in-
formation.

3. Habitual Pitch Analysis.

4. Spectrographic Analysis.

5. Voice parameter Analysis: MDVP performs
the voice parameter analysis of sustained

voice.

Spectrographic analysis

The National Center for Voice and Speech
(NCVS) recommended that a voice evaluation
should include a spectrographic analysis first, to
"type" patients for voice analysis. Only a vocaliza-
tion with sufficient degree of periodicity (i.e., type
1) should be analyzed with a voicing parameter
method of analysis, as used by MDVP. That is,
type 2 vocalizations which are either too a peri-
odic, include too many voice breaks, or have ex-
cessive subharmonic content, cannot be effectively
analyzed with MDVP. Chaotic voices (type 3) also
cannot be analyzed with a voicing parameter
method. However, a spectrographic display effec-
tively screens for voice types. The NCVS report
should be read in its entirety for a more complete
presentation of this issue. NCVS sees vocalizations
as divisible into three types:

Boxkanuzaiu co cpeaHo nepuoanyHa BuOpaiyja (neprypoanuja <5%).OBoj TUIT MOXE jaCHO

Tun 1: na 6une ananusupad co MDVP.
(Vocalizations with nearly periodic vibration (perturbation <5%). This type can be clearly
analyzed with MDVP).
Bokanuzanuure co CHIHM CyOXapMOHHMH M Moaynauuu. OBOj THII Ha rjlac MOXe Ja Ouue
Tum 2: aHaIM3MpaH CO BU3YENCH MUCIUIe] (Kako crekTporpadcka aHaau3a) W MeplenTyaliHd Mpo-

IIeHKH, HO O6e3HaaexxHo ¢ co MDVP (mako monexoramm MDVP moxe aa maje mapameTpn).
(Vocalizations with strong subharmonics and modulations. This type of voice can be ana-
lyzed with a visual display (such as spectrographic analysis) and perceptual ratings, but not
reliably with MDVP (although MDVP may sometimes extract parameters).
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Tum 3:
IIPOLIEHKH, HO He co MDVP.

Bokanuszanum Kou ce XaoTWYHM WM Tnpou3BosiHE. OBOj THII Ha Tjlac MoOXe Ja Oupe
aHaJM3MpaH CO BU3YENeH IucIUie] (Kako CHEKTPOrpadCKH AWCIUIE)) W IepHenTyalTHd

(Vocalizations which are chaotic or random. This type of voice can be analyzed with a visual
display (such as spectrographic display) and perceptual ratings, but not with MDVP).

Bo nmomonmHeHue mpercTaByBame efieH cirydaj. Ha
ciuka Op.1 ce mpuKakaHW pe3yNTaTHTE Of JAujar-
HOCTHMKaTa Ha Ma)k Ha Bo3pacT o 60 roauHu co
TpaHyJioM W XHUNep(yHKIHMja Ha TIAacOT, aHalu3a
Ha pe3yJTaTUTE U HACOKH 3a TepareBTCKa padoTa.

MDVP anannsa Ha pesyiararure ox Cimka 6p.1

Kaj oBoj cmyuaj muknmuHata (QyHZaMeHTaTHA
(peKkBeHIMja W aMIUIATYAAa C€ MaJIKy IOBHUIICHH
HaJl HOPMaTHBHHUTE IPAHUIM U JOJITOTPAJHUTE aM-
IUTUTYTHA MEpemba ce MmokadeHu. Toa HaBeqyBa Ha
MOMHCIIaTa 3a HECIOCOOHOCT Ha MAIMEeHTOT Ia
MOJ/IP’KYBa TIEPHOJNYHA BUOpaluja, Koe ITO ce
JNOJDKM Ha HapyuieHa Qonanuja. TecHara criek-
TpaJHa JIMHMja OTKpWBa KBasumepuoandeH Twum 1
Ha IJIacOT €O cj1ad IIyM BO TOPHUTE (PPEKBEHIIHH.

Hacoxku 3a TepaneBTcka pabora

OCHOBHHOT €JIEMEHT BO TJlacOBHATa Tepamuja MpH
MAalMEeHTHTE CO KOHTAKTEH TpaHyJIoM Tpeba na Ou-
Jie Iporpamara 3a BOKJIHa XHTHeHa. XpaHaTta Koja
IO UPUTHPA TPAHYJIOMOT, KaKO KEIIKH MHjaJond U
3a4MHEeTa XpaHa Tpeda Aa ce OTCTPaHu Of AueTara
Ha TMANHMEHTOT U Tpeba nma Oume MoauduImpana aa
ja Hamanmu morpebara oJ YUCTEHe Ha Tpioto. Jla
ce n30erHyBa XpaHaTa Koja ja 3ryCHyBa ILTyHKaTa.

In addition we present one case. On picture No. 1.
are presented diagnostics results of an old man
with granuloma and hyperfunction of voice, analy-
sis of the results and directions to treatment.

MDVP analysis of results from Picture No. 1.

In this case study, the cycle-to-cycle fundamental
frequency and amplitude values are slightly ele-
vated above normative thresholds, and the long-
term amplitude measurements are elevated, sug-
gesting some inability to maintain periodic vibra-
tion due to disordered physiology. A retest may be
needed to see if inability to hold steady amplitude
is repeated.

Narrow spectral line reveals quasiperiodic Type 1
of voice with slight noise in upper frequencies.

Directions to the voice (speech therapy) treatment

Basic element in voice therapy in patients with
contact granuloma should be the program for vocal
hygiene. Food irritating granuloma, as hot drinks
and spicy food, should be removed from the pa-
tient's diet, which should be modified to reduce the
need of throat cleaning. Food which thick the sa-
liva should be eliminated.

Cnuxa 6p.1

Picture No. 1.
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He ce npenopadyBa menoreme HaMeCTO HOpMasiHa
¢doHammja, 0cOOCHO Kora JIMIIETO Ce HalperHyBa,
KO€ IITO Mpeau3BUKyBa MycKyiHa TeH3uja (Colton
& Casper, 1996). Tepanujara Tpeba na ce oABUBa
co 0aBHH, pellaKCHpaHM CTallKH, KOe IoMara Ja ce
HaMaJlM CTPECOT Kaj MalueHToT. [acor mpu ma-
LUEHTH CO TPaHyJIOM OOMYHO € aCHMITOMAaTH4eH
HaMaJlyBamk-EeTO Ha JIapHHreaTHaTa 0oJIka MOXe Ja
ce CMeTa 3a ycrex Bo Tepanujara. Vcro taka Tpebda
Jla ce MPOMEHM KOHLENTOT Ha MAlMeHTOT 3a Mpa-
BUJTHA TTIacOBHA mpoaykmuja. Tpeda nma ce muzber-
HyBa CHJTHHOT TJIaCOBEH aTaK.

Jlpyr Ba)kKeH KOMIIOHEHT OJ TepammjaTa € MCHXO-
JOMIKKOT. TepaneBTOT M MAalMeHTOT Tpeba Jaa ja
n3ydyBaaT BpCcKaTra Mery TIJacoT Ha MalueHTOT U
HETOBOTO MHCJICHE 3a CBOjOT Tiac. Tpeba ma ce
BE)K0AaT TEXHWKM KOM I'M HaMallyBaaT CTPECOT H
MYCKyJIHATa TE€H3Wja U TEXHUKH 3a pellaKcaluja.
Cure BexOH Tpeba J1a ce CHUMaar 3a IMalueHToT J1a
TH CITyIIa U BexkOa.

Bo 0BOj cityuaj cuiHO ja mpenopadyBame Hporpa-
Mmara Ha Boone 3a Tepanuja Ha riacoTt npu Bo3pac-
HU.

3akayuok

HarmeTo xpaTko MCKYCTBO BO OJHOC Ha MPIIIOXKY-
BameTo Ha cranmapaHata MDVP Bepsuja Bo Oy-
rapckara JOromneICKO-KIMHUYKA IMPaKTHKa IOKa-
’KyBa OJUIMYHHU OIIMM 33 BUCOKO HHUBO Ha HEj3U-
HaTa BaMUIHOCT U HajexHocT. CodrBepor e Op3 u
JieceH 3a yrorpeba. YUetupure (QyHKIHICKH TacTepH
T'M U3BEIyBaaT CUTE aHAJIU3U.

MDVP moxe Aa npaBu CUTYpHU MEpema Ha Iila-
COBHOTO ofHecyBame. Llenmocnata CSL omnpema ra-
paHTHpa BHUCOKO HHMBO Ha OLIEHKA M Tepamuja Ha
rnacot. Toa e mupoko kopucrteHn KayPentax mpo-
IOYKT 3a JIOTONEACKO-KIMHUYKY YCIOBU BO TOBEKe
o1 40 np>xaBU HU3 LIETUOT CBET.

Whispering instead of normal phonation is not
recommended, especially when patient's strains,
which provokes muscular tension (Colton & Cas-
per, 1996). The therapy should proceed with slow,
relaxed steps, which helps in reducing patient's
stress. Voice in patient's with granuloma is com-
monly asymptomatic, and decreased laryngeal pain
1s considered as a success in the treatment. Also,
patient's concept for correct vocal production
should be changed. Hard voice attack should be
avoid.

Other important component of the treatment is the
psychological. Therapist and patient must examine
the relation between patient's voice and patient's
own opinion about it. Therapy includes techniques
reducing stress, muscular tension and relaxation
exercises. All exercises should be recorded so the
patient can listen and practice them.

We strongly recommend in this case study exam-
ple the Boone voice therapy program for adult’
application.

Conclusion

Our short experience regarding to the standard
MDVP version application in the Bulgarian
logopedics-clinical practice show the excellent
options for high level of it validity and reliability.
The software is easy to use and quick. The four
function keys perform all analyses.

MDVP is able to extract reliable measurements of
voice behavior.

The full CSL equipment guarantees the high level
of voice assessment and therapy. It is widely used
KayPentax product for logopedics clinical condi-
tions in more that 40 countries around the world.
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