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SUOMEN ÄÄNIERGONOMIASEURA ry
http://www.aaniergonomiaseura.com/

SUOMEN ÄÄNIERGONOMIASEURA ry
http://www.aaniergonomiaseura.com/

ÅPuheenjohtaja Elina Kankare 

ÅHallituksen jäsenet: Sofia Holmqvist-Jämsén, Tarja Karttunen, Jonna Kuuskoski,
CatharinaNordström, Leena Rantala, Eeva Sala ja Hanna Vertanen-Greis

Å12.10.2011: Me allekirjoittaneet perustammeSuomen Ääniergonomiaseura ry, 
FinlandsRöstergonomisällskaprf nimisen yhdistyksen.

ÅPerustajajäsenet: Eeva Sala, Suvi Hakala, Sofia Holmqvist, Tarja Karttunen, Ritva 
Ketola, Anneli Laine, Marika Muttilainen, Leena M. Rantala, Kaarina Ruusuvirta, 
Katja Saarela, Jaana Sellman, Susanna Simberg ja Marketta Sihvo

ÅSeuralla on nettisivut
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IEA ςInternational ErgonomicsAssociation

E. Sala Ergonomics 1.2.2019 4

IEA is the federation of 
ergonomics societies 

around the world
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ÅIEA on kansallisten ergonomiaseurojen keskusjärjestö

ÅViimeinen Kongressi oli Firenzessä 2018, 
Åseuraava on  Vancouverissa 13-18.6.2021
ÅKongressi proceedingsitkäsittävät 10 kirjaa, mikä kuvastaa kongressin 
suurta laajuutta
ÅProceedingskirjassanumero 10 on mm. vocalergonomics, ja auditory
ergonomicsym

Åhttps://www.iea.cc/

Åhttp://www.iea.cc/whats/index.html

Åhttps://www.springer.com/us/book/9783319960647

http://www.iea.cc/whats/index.html
http://www.iea.cc/whats/index.html
https://www.springer.com/us/book/9783319960647


ERGONOMIAN ALUEITA
kongressin aihealueet

I. Healthcare Ergonomics 

II. Safety and Health and Slips, Trips and 
Falls

III. Musculoskeletal Disorders

IV. Organizational Design and 
Management (ODAM), Professional 
Affairs, Forensic

V. Human Simulation and Virtual 
Environments, Work with Computing 
Systems (WWCS), Process control 

VI. Transport Ergonomics and Human 
Factors (TEHF), Aerospace Human 
Factors and Ergonomics 

VII. Ergonomics in Design, Design for All, 
Activity Theories for Work Analysis and 
Design, Affective Design 

VIII. Ergonomics and Human Factors in 
Manufacturing, Agriculture, Building 
and Construction, Sustainable 
Development and Mining 

IX. Aging, Gender and Work, 
Anthropometry, Ergonomics for 
Childrenand Educational
Environments

X. Auditory and Vocal Ergonomics, 
Visual Ergonomics, Psychophysiology 
in Ergonomics, Ergonomics in 
Advanced Imaging
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Lähes kaikkia asioita 
voi tarkastella 
ergonomian 

näkökulmasta.
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ERGONOMIAN OSA-ALUEET OVAT VUOROVAIKUTUKSESSA
osa-alueet tukevat ääniergonomiaa
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Acoustic
ergonomics

Voice 
Ergonomics

Sama ilmiö,
eri näkökulma

Kun Suomessa puhutaan 
ergonomiasta, 
tarkoitetaan yleensä 
tuki- ja liikuntaelin 
ergonomiaa, koska 
muita ergonomian aloja 
tunnetaan huonosti.



ERGONOMIAN OSA-ALUEET OVAT VUOROVAIKUTUKSESSA
yhteistyön terve on välttämätön

Voice 
Ergonomics
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Acoustic
Ergonomics

Osa-alueet ovat päällekkäisiä



YHTEISTYÖN VOIMA PIILEE NÄKÖKULMISSA
άƪŀƪǎƛ ƴŅƪŜŜ ŜƴŜƳƳŅƴ ƪǳƛƴ ȅƪǎƛέ
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HYVÄ TIEDOSTAA
Oman osaamisalueen rajat
Taloudellisen hyödyn tavoittelu



VOICE ERGONOMICS ςÄÄNIERGONOMIA
perustuuςtarkoittaaςsilläon tavoite

ÅVoice ergonomicsis the theoretical and fundamental understanding of 
human voice production, speaking and speech hearing in speech 
communication environments, and application of that understanding to 
the design of these interactions in the context of real settings.

ÅVoice ergonomics means to observe work environment from the 
speech communication point of view that means speaking, voice 
production, speech hearing and speech recognition, and to reduce noise 
in order to prevent its detrimental cognitive effects on attention and 
memory.

ÅThe goal ofvoice ergonomicsis to get work environment as good as 
possible for voice use and speech communication, and cognitive 
functions attention and memory.
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Tieto ja 
ymmärrys

Havainnointi ja
tunnistaminen

Kuormituksen 
vähentäminen



VOCAL ERGONOMICS vaiVOICE ERGONOMICS
Voice ergonomics
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Ääniergonomia/Voice ergonomics
Fokus on 

äänessä, 
äänen tuottamisessa
äänen kuulemisessa, ja
ympäristössä (akustiikassa).

IEA käyttää ilmaisua Vocalergonomics
Fokus on laulamisessa.



Ääniergonomian ydinalueet
kuormittavat ääntä

1. Melu ja akustiikka

2. Sisäilma

3. Työskentelyasennot

4. Toimintakulttuuri

5. Stressi

6. Apuvälineiden tarve

7. Lasten ääniergonomia
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A LOADING or A RISK FACTOR?
what is the difference?

Kuormittava tekijä- A loading factor

a factor that puts demands on the vocal organ, or 
speech production, or speech hearing

Noise and poor acoustics, speaking a lot, speaking with a 
high voice level, poor indoor climate, poor postures and 
working practices, and excess stress.

There is always loading ςbut is there also over 
loading?

Over loading ς> tissue damage/disease

Esim. MELU 

Terveysriski- A risk factor

a factor that may increase the risk for a voice 
disorder

exposure to an environmental hazard that leads the 
individual to have a greater likelihood of developing a 
disease.

A loading and a risk factor may be the same factor 

Risk factor

Esim. Äänihuulikyhmyt
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Ääniergonomia, Melu ja akustiikka, Sala Eeva 13

RISKITEKIJÄ AIHEUTTAA SAIRAUDEN
mekaaninen rasitus, toistuva liike

Katso: Sonninen A, et al. Folia Phoniatr et
Logopaed 2003;55:189 -198.

Äänihuulikyhmyt

Ammattitaudin kriteerit täyttyy
Å Altistusmekanismi todistettu
Å Altistuksen määrä riittää
Å Altistus olemassa

Terveysriski- A risk factor
a factor that may increase the risk for a voice disorder
exposure to an environmental hazard that leads the individual to 
have a greater likelihood of developing a disease.

A loading and a risk factor may be the same factor 

Risk factor -> Äänihuulikyhmyt



LOADING  FACTORS  OF  VOICE  DISORDERS
personal loading factors

Personal loading factors include 

Åthe health of the vocal organ, 

Åvoice use skillsand practices, 

Åpersonality, 

Ålifestyle and diet, 

Åleisuretime activities, and 

Åvoice demands at work.

Personal loading

ÅVoice Hygiene
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KOHDERYHMÄT

Typical occupational voice users are
Åteachers,
Åmilitary trainers,
Åsport coaches,
Åclergy/priests,
Åphysical-education instructors, and
ÅPoliticians

Typical professional voice users are

Åclassical singers,

Åsingers,

Åactors, and

Åcantors.

Typical active voice users are

Åtelemarketers,

Åcustomer call-center workers,

Åoffice workers,

Åproduct demonstrators,

Ålawyers,

Ånurses,

Åphysicians,

Åspeech therapists,

Åphysio therapists, and

ÅTV and radio broadcasters.
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Sana professionalviittaa 
korkeampaan 

ammatilliseen tasoon

Sana professionalviittaa 
korkeampaan ammatilliseen 
tasoon kuin occupational.



SPEAKING  IN  NOISE
characteristics of speech

Changes acousticςphonetic characteristics of speech

Å an increase of sound pressure level (SPL)

Å fundamental frequency (F0) and 

Å energy at 1ς3 kHz 

Å decrease in speaking rate

Å increase in vowel and pause durations 

Å an increase in harmonics-to-noise ratio

Å and decreased jitter and shimmer

Å there is some differences depending on the speaker age group 

Smiljanicaand Gilbertb2017

Å With voice problems: Higher speech level, higher F0, longer 
duration.
Lyberg-Åhlanderet al. 2014 

ÅWith vocal noduls: Higher speech level, higher F0, longer 
duration.
SzaboPortelaet al. 2017

ÅPragmaticsof conversation and communication in 
noisy settings resembles that of people with a 
hearing loss (McKellinet al. 2007).

ÅExpressions become shorter (Van Summers et al. 
1988).

ÅTo code positive emotional information to the 
speech - the codes are incorrector unintentional
like interpreting a voice for example as angry. 
Some reference for that has been found in 
preliminary studies by Brännströmet al. (2015).

ÅMuuttaako pysyvästi opitun kielen luonnetta?
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LARYNGEAL  FINDINGS  in  a CLINICAL  SAMPLE
in vocally loading professions

Nodules are predominant in teachers

Pereira et al. 2015

Other clinicalstudies:

ÅEbersoleet al. J Voice 2017

ÅLuet al. J Voice 2017

Need more studies on

Åthe association of vocal fold pathologies and 
environmental factors

Åto get more powerful evidence as occupational basis 
of voice disorders

Åto fulfill legal/strict criteria of occupational voice 
disorder ςtissue damage
Å Exposure -> tissue damage

Åthe effects on toxic substances in the air to the vocal 
fold mucous membranes ςtoxic laryngitis
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Dysphonic
teachers

Dysphonic
nonteachers

Normal 33.3% 26.7%

Nodules 34.4% 11.1%

LPR 14.4% 20.0%

Etc.



OPEN  LEARNING  ENVIRONMENTS
speech hearing and processing

ÅNoise levels in open learning spaces are about the 
same as in enclosed learning spaces1

ÅNoise is mostly speech noise

ü Irrelevant meaningful speech is more detrimental 
than non-speech noise2

ü and intermittent speech is more detrimental than 
continuous speech2

ÅIrrelevant meaningful speech impacting on 
information processing

Å 1Shield et al. Noise and Health, 2010;12:225-234
Å2Szalma and Hancock. Psychological Bulletin, 2011;137(4), 

682-707.

Problems are 

ÅIntrusive noise from near groups
ÅSpeech noise: Irrelevant meaningful speech 

ÅVisual distraction
ÅStudents see what they do in other groups
Å It is said that they get used to it, but there no scientific 

evidence

ÅLack of privacy
ÅAll the time somebody is following what you 

are doing 
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INDOOR CLIMATE - SISÄILMASTO
laryngeal effects

ÅIndoor air is air in the building or a room.

ÅIndoor climateincludes air and temperature in the building or a 
room.

ÅIndoor environmentincludes air in the building or a room and 
temperature, acoustic conditions, lighting, electricity and magnetic 
field.
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INDOOR CLIMATE - SISÄILMASTO
laryngeal effects

ÅGood indoor air quality is important for a 
well-functioning voice.

ÅAir that is too dry or moist may be damaging 
for vocal health.
ÅReasonable moist air preserves vocal fold mucous 

membrane pliable to make delicate waves.

ÅPollutantsin the air may have health effects 
because of their toxicity or hypersensitivity.

ÅDraft may cause muscle tension and thus 
affect voice production.

Poor indoor air quality increased risk for the 
occurrence of laryngitis

Rantalaet al. 2012; Rantalaet al. 2015

ÅMold emits toxic substances 
ÅToxic laryngitis

Allergic reactions cause laryngitis  
Sala et al. 1996; Simberget al. 2009

Coughing/throat clearing involves mechanical 
forces 

Kallviket al. 2017; Hess et al. 1998 

Increased use of asthma medication 
Gallivanet al. 2007; Ihreet al. 2004
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LARYNGEAL  FINDINGS - LÖYDÖKSET
in vocally loading professions

Need to have more studies

ÅAssociation of vocal fold pathologies and environmental 
risk factors

ÅTo get more powerful evidence of occupational basisof 
voice disorders

ÅTo fulfill strict/legal criteria of occupational voice 
disorder ςtissue damage

ÅExposure -> tissue damage
Å the effects of toxic substances in the air on vocal fold mucous membranes ς

toxic laryngitis

Å Difficulty in interpreting the findings, especially laryngitis

ÅάLǊǊƛǘŀǘƛƻƴέ ƛǎ ŀ ǎȅƳǇǘƻƳ ƴƻǘ ŀ ŦƛƴŘƛƴƎΗ
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Laryngeal examinations in day care

School teachers self reported
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Finding
Teachers

N=262
Nurses
N=107

Organicfindings 29% 7%

Laryngitis 17% 6%

Noduls 6% 1%

Etc.

Finding N=39

Recurrentrhinitis 51%

Laryngitis 38%

Sinusitis 28%

Etc.

MIKSI TUTKIMUKSIA EI OLE ENEMPÄÄ?
ÅTutkimukset ovat pääasiassa kyselytutkimuksia
ÅKurkunpään tilan arviointi vaatii osaamista
ÅEettiset säännöt  rajoittavat minkälaisia 

tutkimuksia voi tehdä


