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Eating Disorders (ED)
Concept
According to the Diagnostic and Statistical Manual of Mental Disorders (5™ Edition) 2 and the specialized field, eating disorders

are defined as a series of behaviours, beliefs and attitudes towards food, body image, and weight, that make those who suffer from
them alter their eating habits in a disordered manner provoking very negative consequences in their physical and mental health [1].

Eating disorders may also occur in neither non-related weight conditions nor compensatory mechanisms. They may be related to
dissatisfaction towards body shape or part of it.

Classification according to DSM-V

Eating Disorders (ED)
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—— r
+ Foodintake restriction

1. ANOREXIA NERVOSA [AN): »+ Intense fearof weight gain
o Restrictive AN [AN-R) | Distortion in perception of body image

o
o Purging AN (AN-P)

Presence of recurrent bingeing:

-Food intake in ashort time span and maximum guantity
2. [BULIMIA NERVOSA (BN):—— = -Feeling of losing control of food intake

Inappropriate and recurrent compensatory mechanisms
Self-evaluation over-influenced by weight and silhouette

A. Recurring purging.

3.ED NOT OTHERWISE B. Eatingfasterthan usual, until feeling extremely and uncomfortably full, huge amount of
SPECIFIED (EDNOS): food without hunger, eating alone (ashamed of quantity), feeling guilty after bingeing

C. Intense discomfortregarding bingeing

Average: atleastonce aweek forthree months

Bingeing inappropriate compensatory behaviour; itis not exclusively produced in BN or AN

m o

EATING DISORDERS

Eating disorders epidemiologyin western countries

Prevalence:

¢: pre-puberty: 6:4, puberty: 9:1:

Worldwide prevalence rates are similar in western countries, latest data:
-

Anorexia Nervosa: 0,5-1%

Bulimia Nervosa: 1 -3 %

Eating disorder not otherwise spedfied (EDNOS): 3 %

2 Morandé, Grael & Blanco (2014} [rzas/marianges. comyz0iz/on/2s
3 Peldez Fernandez, Raich & Labrador (2010 JAruseoryy e acooe e ma/

RESTRICTIVE ANOREXIA NERVOSA (AN-R) E
Concept
Eating disordersrisk factors in adolescence:
+ Biological (genetic)
+ Adolescencetypical body changes
+ Teenagers’ vulnerability towards thinness ideal +  Dissatisfaction with body image
+ Social pressure forthinness « Depression
* Restrictive diet = Generalized anxiety disorder
* Psychologicala: . . = Self-image and low self-esteem
T — —= = (Obsessive compulsive thinking
+=  Child trauma (abuse)
*= Dissociation between body and cognition
* Social phobia
3 Schulte. Gl & Grarhacdt (20146}
S ERAIARRRARISA. mEns-Murcia. MverRadeys. GRRnRR, Vallsjo & Bulik (2005) » Addictive impulses and discontrol of conducts
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RESTRICTIVE ANOREXIA NERVOSA (AN-R)

Mortality
Short term mortality is relatively low, 1 to 5%, although long term mortality rises
to 20%, and almost half of those commit suicide..

Depression
Anxiety
Suicide [ Psychiatric — Obsessive-compulsive disorder

co morbidity -

Personality disorder Image distortion
AN-R Mortality

rate: 20 % Other disorders: -— Self-esteem

Assertiveness

# Leeoir & Sillter (2008)

7 vam & G (20331

ANRESTRICTIVE

Mortality

f */, 1 ﬂ. .'“ .;n ' I'1 1'1 1 : . .
AJ 2 V ]'-f T V;L“ v l/lﬂu“. VA

Spean:dh mmjras

Infections

AN-R . inal coll
mortality Gastrointestinal collapse

rate: Fluid and electrolyte imbalance

20 % Complications of Sinus bradycardia
Pralangation (5 interval {long OT) & TV {"tarsads
underweight = de pointes" )
1/3: arrhythmia and Qlgintervaldispersion

sudden death Mltri?lvalveg,[\glaggg
Cardiac arrhythmia
Ron low voltage V6 shunt
QRS axis deviation to the right
Cardiovascular risk: x 2 QRS and T-wave amplitude decrease
80% Women with AN-R QRsenlargement
devel di .
Eveaiir:ticgar: fac Chronic course

Sudden death risk due to arrhythmia: - T enlargement

. . Anti-arrhythmic drugs
highly increased Hipokalemia 4,5 (3-3,5/2,5-3/<2,5)
& Loroie & Silbor (200@) nternal use

7 vepn SRy, (2023)

RESTRICTIVE ANOREXIA NERVOSA
AN-Rand ECG

Bibliographical research2015(1974-2014) Vargas & Gomez:

Results and discussion: two most common disorders include sinus hradycardia and changes in gpglarization evidenced in QT prolongation
and scattering increase. Electrolyte disorders seem to be the major couse for these problems in some patients, some other reasons are
thoroughly discussed, such as QRS axis deviation to the right, variability in pulse rate, R on low voltage V6 shunt, QRS & T-wave amplitude
decrease and QRS enlargement.

Mostauthors mention reversibility of those changes after treatment.-

7 varzas & Gagez. (20151 P &40 . o s o 8 Y
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“Studying Voice Pitch in Eating Disorders”

How thiswork emerged

Itarises from observation in medical office of patients with eating disorders (AN & BN), as g g voice alteration was noticed.

Raice Fundamemial Freguency per Age Gromg

Lim (3 9% Initially a table was designed “Normal voice in Spanishwomen

Age iyuan) Wi % SEM ik o
T ) e L mue Han native speakers (from Spain), age between 9 and 18 years old” .:
LEabl 237 1238 LAY I LTI
" IM0ATE 14184 LAY s BLpl LY - -
1. 22480 T3 LY pITR 20,508 CDHI’I’ Oll gf Dup‘
iLl 0340 S L3 pIEELLY A -
it 381 3ai 11909 LI 1944% mzn
Age ipmar M
*=n 4EET e i DS PLLE A3 L
L = 1 L s o Pilot group: voice measurement in women patients diagnosed
it 217300 04am s 1A 2ea T
= . '.‘:“ f":': ‘:": ”'-_‘: with eating disorders (AN & BN) in treatment at the Eating
" ALY I 280 LI 14T : & B & s e : &
e Disorders Unit, Children Hospital Nifio Jesus in Madrid (Spain).
Bl o Sl stmmdandl deviamon SEM - s sl starnbend devistin

Syt Gr L Ranss (2015

Voice Fundamenital Frequency per Age Group in Conirol Group

Limit (IC 93%)
Age (years) M Fplal 5d SEM inferor SUpernor
211 240,710 27,931 6,100 227086 253,433
1213 236327 12218 3,389 228044 243710
14 230423 14.134 3,161 223.807 237038
13 222650 16,062 3,896 2143902 230908
16 215408 6,004 1,363 212555 218260
17 201,361 11,969 3,199 194,450 208271
Age (years) M Fo/i/
211 248 657 27,974 6,1043 235023 261391
1213 239510 11,211 3,100 232,745 246,204
14 237,200 P.569 4,500 227,573 246,827
15 224774 12,809 3,107 218,188 231,359
16 219,783 376 1,918 215769 223,706
17 208,443 10,968 2931 202,110 214776
Note. Ng_”wmdd=21.; Nn_u_\_‘m= 13; N“w%j.z{}; N]_‘y”m= l!;N]GW_m =) N]?}_‘m= 14,
M =mesn; Sg =standard deviation; SEM =mesn and standard devistion. [ coemwsaman oty & dems  tzmae)
THE VOICE E

Voice functional anatomy

the breathing and the digestive apparatus.

= ‘
[EARX |ttt —> Protect airways |

Vocal cords
L e

S~
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PHONATORY APPARATUS OR VOCAL APPARATUS ANATOMY

Phonatory apparatus

m

Expiration is essential for vocal cords vibration and
phoneme production.

Phonatory apparatus: S ames

v Breathing apparatus organs (infraglottic cavities) 3 o
Phenatery organs (glottic cavity) § | =
Articulatory organs (supraglottic cavity) 3 o

CemrmaE

Dimpuras e wparres Sebor ¢ rpmare

Exhaling air flow increases subglottic air pressure
and overcomes glottis resistance.

[ an e fa T T TR aasa T

PHILOGENETIC EVOLUTION OF THE VOICE E

Articulated language

The phonatory system has evolved from Australopithecus to Homo Sapiens.

Neither simians nor humans can phone when they are born due to skull base anatomy..cuonwsesas

Fagoms, G0N 1030W0S. YSSOST BaoEk. (17RSE 11 Sunc, QUIZL IZSOMGKA. GOXL 1T O, QUL 14 Loamms. (1RSA5 ISuchomen, (19345 18 Uewos, @013 1T Tebm, (1RSTEL 13 Gkpeck, (19S3)

VOICE PHYSIOLOGY &

Human being evolution

Larynx descent from 0 to 17 years old:..

o Child voice (2 to 10)
o Adolescent silent vowel (10 to 17)
o Adult voice (18 to 49)

o Pre-senile or climacteric (50 to 77)

o Senile (> 77)
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VOCAL CHANGE AND VOICE PITCH TYPE (F0)

First vocal change. Adolescent voice change

Males:. Mujeres
Folds growth: 4 to 11 mm Folds growth: 1,5 to 4 mm
(from 17 extends to 28 mm) (from 17 extends to 21 mm)

Base de la lengua
Epiglotis
Pliegues vestibulares

Pliegues vocales

Cartilago cunciforme —
Cartilago corniculata

phoning

VOICE ACOUSTIC PARAMETERS

+ HARMONICS: regarding sound, they are the resonance frequencies multiple of the fundamental frequency.

» FUNDAMENTAL FREQUENCY (Fp) or PITCH: times vocal cords vibrate per second. It is measured in Hz.

+ FORMANTS: are natural resonance frequencies in all supraglottic cavities when a sound 1s produced.
There are 5 formants.
+ RESOMANTS: area over glottis until exterior lips and nostrils imits. Amplify sounds produced.

+ ARTICULATORS: structures which, depending on their position, allow sounds produced by voice.

H

VOICE PITCH AND ITS INFLUENCE IN COMMUNICATION m
* deep voice is most appreciated by listeners. ... i
oo

* high-pitched voice is less distinguished than the former. o
Presd
carvicales

iz
amipdsia
palating ;
ngust
- m

Voice type bestows: S
lacvge

tréqueo

* credibility and persuasiveness. i
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INFORMATION TRANSMITTED THROUGH VOICE

H

* biological or biotypological

PSICO

* psychological

* socioeconomic and sociocultural......
SOCIAL

“Voice... transmits speaker’s needs, thoughts, feelings, ... transmits the whole human

being” (Quiroga, 1999)-

- VOICE AND MOOD w
* Pitchtransmitsspeaker’'s emotion.
* Also volume, length, and voice quality...
* Depending on mood =) yvoice pitch. ..
Non-ORL Pathologies that imply voice changes m

* Autism:extravagant voice

* Schizophrenia: emotion expression

* Parkinson: predictive voice

* Social phobia: stammering, dysphonia

* Depression:low intensity and almost no prosody ..uuas
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. EATING DISORDERS (ED) AND VOICE CHANGES

There is no evidence in

international literature about
the relationship between ED
and voice

. ED AND VOICE CHANGES

* BN:referred toin ORL, but without objective evidence

* AN-R:scarce observation

e T SELITIEL O L U I 4TI C-CO el

Through this observation in medical office and scarce findings in

literature, this empirical study was started. —

Method m
Sample

* Control Group (CG): healthy individuals, obtained in schools and high schools.

* ED Group (AN-R, AN-P y BN) (EDG): in external medical office or hospitalized patients
at Nifio Jesus Hospital (Madrid).

+ Both groups: females from 9 to 17 years old.

Sample size:
GC:101

= EDG:75
- AN-R: 46
- AN-P: 16
| - BN:13
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Method e

1 Fecha Se racimiens Esaa scruw

1 IDependiencs se 1s edes) foas de 1t murarquit ___ e Migin moments Ses0e ntonces, (%8 eitase un regh

Material

6 Corse scosemce

T¥ive con ambet patras’__ 3l contesta NG, aapeciionr per ek [1eparacen, fallacimians,

1. Datagathering questionnaire D {ahinahamniase b logor doipe s pacbm save i hadasnsd____

$.cCONTEN 0 RO3 CHNR00 47 UM COrD_ A Qué 0000 #=pels?

— Durente cudmo Gempo emuws CarBnde’_
30.(Cma te parece aue tieses 0 ver® __toma 1n defnirias?

* Moy aguta, muy es

o Moy gove, may herte

* Bemaar 8 1 Ga ONCRL 08 mETa eded

113 fuars pouible, (e guaTIia tenes ot voi’

FEET » remzar T

Method ot

2.hmes germcmaes Eand mctunt

§.iDepardisnss de 1o ade)iasd da s mansrous i sigun moraric Seate antoroen, 8 Rt e rege

Material

Coris acpdbmics

e 00 b padeed? __ i conbarts MO, anpecificer por ged [smparacdn, fallecisimnts,

1. Datagathering questionnaire e harsmans iinokhagee ocup I3 pocients entey o Il

HeCantan o rag castmcan us cons_ L gud woad empast? _ Dur

AP0 te=po aftuve tarterdel_

§0.4Comn te par won que tiane vt e W defneinab
= My apude, muyfica.

2. Microphone: phonemes /a/ & /i/ * by e, mpsna

®  Sevelai 8 I8 e cRichd de miiea edad
11 % fuaws podibla, o guitiris berer otrawes’ ____
\ 12 % a3 a3, (ert e dinpuenty 8 cesoe erirers—ians o reh ek n ool parebograr ctraenst___
T
Micréfono analdgico Audio 300 de Plantronics unidireccional de

sobremesa porque:
1) evita que el sonido ambiental y multidireccional interfiriera en

el registro de voz que gueriamos estudiar, y

2) transfiere la voz con total claridad en las grabaciones.

Compatible con las tarjetas de sonido mas

comunes y cuenta con conexion Plug-and-Play.

Method .

Lhwrs decani=men Edeed mctust

¥ iDmpartimncs Sa n stns) (48 da 16 merarqus Ln wigin memants deade setences, (he astado sinreget___

Material

§ Cordd pepdimms

e 06 eBOH PRt B CORbadER NE, aapecificar pod qui Liaparacis, fallaciments,

w

1. Datagathering questionnaire TSk namnse syl logns ScHpE o pacosce asaim e Msmmantl
B (CANLER & REd CRATRIE 49 uP DEFE_ A Jud 0080 0 aI07 __ DurBAl tulAbl Bamsd eilbuw CRAISST_
10 TOMG Ba b 0Ch Gue Lial lBwat? __c8ms b Satesingi?

= My agude, muy ine

2. Microphone: phonemes /a/ & /i/_ + oy g mahens

*  Gemiarp bl de ot ichs de misma aded

T 1.5 fearn praibila, Jle guitinia teser ntewsar?,

S 528 09 030, (eE1Ern 00Ut § R ERT SRR RTINS Fat B BOES TOCHpICE iogr e otravee]

—

Micréfono analégico Audio 300 de Plantronics unidireccional de
sobremesa porgue:
1) evita que el sonido ambiental y multidireccional interfiriera en

el registro de voz que queriamos estudiar, y

2) transfiere la voz con total claridad en las grabaciones.

Compatible con las tarjetas de sonido mas

comunes y cuenta con conexion Plug-and-Play.
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Method B ey sremenr.

2 fecha deracimines ___ Land sctusl
3 [Depentiardo e s esed) tded de is merarauis ___ In sigin moments detde ertonces, (he a5Ea00 sin rege’____
Material
€ Curso scasérmmce
T ¥ive con ambos pedres)___ i costests N, a4pecificar por qud beparacion, fatecimens, F
1. Data gathering quest]’onna]’re - 3 BTiane hermancs 1aué luger Scups ls Pecerte entre Ios hermancs?,

9 (Cantas o Dot cantate e un core_ ed empast? __ Durn #ots Bemee eftuve comanss?_

10.4Coems ta parace que tiaras Lo vo: 2one (s Satieirias?

2. Microphone: phonemes/a/ & /i/

123005 030, (@i SIOLEITI 5 (SMEST SAL O BTIENIS S FER L IRLES wSCH BAFS Iogr be O1r8 v

3. Phoneticanalysis program e
4 prog N\ Micréfono analégico Audio 300 de Plantronics unidireccional de
Programa informatico PRAAT (versitn 4.3.14) para o andlisis sobremesa porque:
N
fonético del habla. Software Rore. = N 1) evita que el sonido ambiental y multidireccional interfiriera en

Se puede descargar gratuitamente para varios sistemas operativos el registro de voz que queriamos estudiar, y

desde 12 pigina del programa:

2) transfiere la voz con total claridad en las grabaciones.

Ptz fwerecion bumine 4 pud paoey DRk UTIperan S0l

Compatible con las tarjetas de sonido mas

comunes y cuenta con conexion Plug-and-Play.

e
==

https://praat. uptodown.com/windows

Registering vowel pitch through Praat ”I'

55130

Each vowel’s fundamental frequency has a

characteristic register:

FORMANTS:

F1: jaw opening;

* F2:tongue body shape;

* F3:tip of the tongue position;

* F4y F5: specific formants of singer.

Fundamental frequency distribution (Fg) is different
in both groups

2501 325

25 - 300 o ot

300 e’ 275 ::

ey = 250

250 L. ) — And also for
o225 Median in AN-R is - La del GCessimilar al de la ANR y la ,

. — X nanem

& 200 the highest for - & oo medianade laANP gs similaraladelaB
= 175 phoneme faf = 2 175

150— 1504

125 125}

Too-] 100

5 751 -
s0
. 50—
ANR Contros . ;
Diagnestico ANR Cantral
Diagnéstico
-
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RESULTS
Fundamental frequency means for Fo/a/ and Fp/i/ between control and
pathological groups
240 00— 280 DO~
230 00 230 00~
220,00+ 220,00
] o
i§ 210,00 i 250,00
; 200,00 ; 200 00
jum.w g-w\lu;j-.
0 00 Loy
170,00 170,00
150 20 W0 001
T T T ~ T T T T
arm anr a8 Cantasd AN AN 8 Cantrol
Dlagnestics Diagnostics
RESULTS
ED start regarding menarche date
Nifias que comienzan el trastormo antes de la primera menstruacion
El Trastorno previo a menarquia
Hl Trastorno postenor o simuitaneo a menarquia
RESULTADOS
Differences in Fg/a/ according to years from menarche in all
qroups.
300 .00 Diagnédstico
— ANR
28000 — ANP
260.00 —B
240 00 — Control
s 220.00
1
o —
& 20000
S 18000
=
‘= 160.00
-
= 140,00
120,00
10000
80 00
60 .00
40,00
T T T T T T T
o 1 2 3 4 5 6
Afies desde 1a menarquia
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RESULTADOS

Longitudinal study of voice pitch change in hospitalized
patients

During this study, among the 75 ED patients, 29,34% (AN-R= 11, AN-P = 7, BN = 4) were
hospitalized for 2 to 5 weeks.

RESULTADOS

Variation of the Fp /a/ in the admitted patients of the AN-R group

Cambio en la voz de pacientes ANR
]

. V-
= =aa
=00
12 — e
=
=
= SV
= S
=1 =0
E
- ———— s s
N
— e
z=0 —— —
= — S —
3 = zzo — —
- 210
. N
Mimdin_Fois Mimdin_rozs Mimdin_ross
asEaon. asEaos PRy =

RESULTS

2(4)=25,093, p<0,001
. e
Mwmm

Voice perceived by patients
with ED

Menos aguda - 8,70% =
s ocuss | oo
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RESULTS

LOGISTIC REGRESSION

320 Dhiagndstico
O aNR
L= + Control
300—
2801 Correctly classified total cases average 87.7%.
o
- o
QIZ‘ED— (-]
o
o - e -
= e = ° 75% AN-R patients were correctly classified and in
=2 2404 s‘:a@o -
i control group the average for correct classification
L=1
- oo
i o was 94.3%.
e .o
200
=
180
T T T T T T
180 200 0 240 60 &0

MediaFo_i
Dispersion Diagram for 15-17 year-old participants from control and pilot

graup (AN-R)

RESULTS
AN-R Diaggnostic criterion Mean Fn/a/.
Analysis AN-R patients with 15 or over 15 years old
[ ROC CURVE J
Curve ROC Discrimination value
\ acceptable over 0,7.
1.0 T
0.8 J_,—-
- |
& o/ 0,5 = RANDOM
=
= 0.4
0,29
0.0 T T T T T
0.0 0.2 o4 a.5 a8 1.0
1 - Especificidad
-
DISCUSSION w
[~

* ED aredifficult to approach. Great challenge: diagnostic, therapeutic and preventive.

* Under-diagnosed.

* Voice pitch study and analysis indicates the degree of development in ED. Working on voice

improvement and maturity turns out to be essential to avoid permanent damages.

* Voice perceptionin AN-R patients is real, contrasting to body image distortion.

This perception of an immature voice does not favour self-

confidence, nor the perceived image others get from them.

o

40

BATEA: 1) G s S AT e (R TR R T . (7T, sl
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DISCUSSION E

* Acomprehensive treatment is key for ED patients, however, the bio-psycho-social model
is forgotten in detection, early diagnosis, and ED treatment. Idea of integrating different
professionalsin different knowledge areas following diverse approaches and diagnostic

and therapeutic preventive tools.

CONTRIBUTIONS OF THE STUDY

B

1. Evincedchangesin voice pitch in ED patients.

2. AN-R screening meassure: voice pitch.

FINDINGS APPLICABILITY

2. Develop new research lines regarding other eating disorders.

3. Open up a new and attractive research field: Voice RHB in multidisciplinary
treatment (phoniatrics/speech therapy) avoiding long-term damages.

4. Improving patients’ voice they may improve their communication.
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Alteraciones en la voz de las pacientes con anorexia nerviosa
restrictiva: un estudio piloto
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