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Topics of webinar:
u SII and audibility – Definition
u Old and new methods for calculating SII
u How do we use SII?

u Counseling re: effect of hearing loss on audibility
u Determining hearing aid candidacy 
u Determining hearing aid benefit

u Expectations
u What about functional gain?
u Benefits and limitations of the SII
u Questions??
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SII - Definition
u The Speech Intelligibility Index, or SII, is a measure, ranging 

between 0.0 and 1.0 “that is highly correlated with the 
intelligibility of speech.” (ANSI, S3.5, 1997, p. 1).

u Amount of speech that is available to the listener (S. Scollie).

u 0.0 = 0% of speech is available
u 1.0 = 100% of speech is available

u Not a new measure – has been around since 1997. But 
recently getting more attention and more use.
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Audibility
u How well we can hear a specific sound
u Children can only develop what they 

hear
u Determined by:

uHearing thresholds
uLevel and location
uNoise 
uDevice (if present)

From Dr. Ryan McCreery – Boystown National Research 
Hospital
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Count the Dots Audiogram

Mead Killion - 1989
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Count the Dots Audiogram with 
Hearing Loss

27 SII (27 dots fall 
underneath 
thresholds)

From Dr. Susan Scollie - Audiology 
Online Sept 2018 “Using the aided 
speech intelligibility index in hearing 
aid fittings”.

Flat 40 dB HL Hearing Loss
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Hearing Aid Analyzer

Audioscan Verifit 2 – Image 
from user manual

7

Flipping the Audiogram Upside Down 
– SPL-o-gram

98 SII (average)

Average speech 
spectrum

Not audible

Normal Hearing 
(15 dB HL)

audible
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Hearing Loss Examples
Flat (40 dB HL) Mild Hearing Loss

26 SII (average)
9 SII (soft)
66 SII (loud)

not audible

audible
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Hearing Loss Examples
Severe Hearing Loss

SII = 0
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Hearing Loss Examples
Low-frequency Moderate to Severe Hearing Loss

SII: 84audible

not audible
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Hearing Loss Examples
High frequency Moderate to Severe Hearing Loss

SII: 76 audible

not audible
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Hearing Loss Examples:
How age affects SII

Same 40 dB HL flat loss 
One (1) month old baby: 18 SII (average speech)
Ten (10) year old child: 45 SII (average speech)

SII: 18 SII: 45
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Hearing Aid Candidacy and SII

• BC Early Hearing Program 
criteria:

• Children with an unaided SII 
of ≤ 80 should be considered 
for amplification
• Unilateral: SII 5-80 (or aided SII 

>50).
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Hearing Loss Examples:
Aided versus unaided SII – 40 dB HL flat hearing loss

Same 40 dB HL flat loss 

unaided SII: 45

aided SII: 89

unaided SII: 15

aided SII: 86

Average speech

Soft speech
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Realistic Expectations

Normal hearing: 
15 dB HL 
thresholds

Average speech: 
unaided SII: 98

Loud speech:
unaided SII: 96
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Realistic Expectations

u Is our goal an SII of 100 for all fittings? No!
u In general, the higher the degree of hearing loss, the 

lower the SII (unaided and aided) - but configuration 
of hearing loss matters!

u For moderate-severe and severe-profound hearing 
losses, the SIIs may look a bit lower than expected.
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What is a “good” fit?

From Marlene Bagatto UWO 
PedAMP Protocol (Bagatto et 
al. 2011)
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What about functional gain (aided 
thresholds in soundfield)?
Ø Aided thresholds are un-necessary and inaccurate. 
Ø Non-linear processing and compression = variable gain based 

on input level. At low input levels, the gain of the hearing aid is 
close to maximum. 

Ø Noise reduction algorithms in hearing aids can interpret the 
‘warbled tones’ that we use in the soundfield as ‘noise’ and 
can actively suppress the noise.  

Ø In rare cases, we do functional gain measures (i.e. bone 
conduction hearing aid on a softband where you can’t use a 
hearing aid analyser), only because we have nothing better! 

Ø We can do speech perception testing in soundfield.
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SUMMARY
Benefits of SII

Ø Quick, easy 1 number that translates 
to percentage

Ø Can be used to estimate 
percentage of speech audible for 
different input levels (soft, average, 
loud) and for different age levels

Ø Can be used to compare unaided 
versus aided benefit

Ø Great counseling tool!
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What the SII doesn’t tell us…
u The configuration, type or degree of hearing loss
u How much speech is audible in adverse listening 

environments (i.e. noise, fast speech). It only 
reflects proportion of speech sounds audible in 
quiet (i.e. best case scenario).

u How a child processes the information they have 
access to (Just because a child can ‘hear’ 
speech sounds, it does not mean that they can 
interpret them).

u How a hearing aid with adaptive technology 
and directionality functions.
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Questions ???
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Functional Auditory 
Measures

May 5, 2020

Tamara Lister, M.Sc. RSLP
Speech-Language Pathologist

tamara@popdhh.ca
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Overview

OBSERVATIONAL 
MEASURES

ENVIRONMENTAL 
MEASURES

BEHAVIOURAL 
CONSIDERATIONS
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Children’s Home Inventory 
for Listening Difficulties 

(CHILD) by Karen Anderson

• For caregivers and students 

• Ages 7-12 years

• Identifies challenging listening situations
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Listening Inventory for 
Education-Revised (LIFE-

R) by Karen Anderson

• For teachers and students

• Identifies areas of student need and teacher
accommodations
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Overview

OBSERVATIONAL 
MEASURES

ENVIRONMENTAL 
MEASURES

BEHAVIOURAL 
CONSIDERATIONS
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The Environment

• Echo
• Background noise
• Lighting
• Visual Access
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dB Meter App: NIOSH

This part you don’t 
need to worry 

about…that’s for 
figuring out noise 
exposure for WCB 

type stuff.
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Signal to Noise Ratio
• Adults need an SNR of 

+6 dB (2x louder than 
background noise)

• Children with normal 
hearing require an SNR 
of +15-20 dB (10x 
louder)

31
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Overview

OBSERVATIONAL 
MEASURES

ENVIRONMENTAL 
MEASURES

BEHAVIOURAL 
CONSIDERATIONS
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Fatigue

A study found that DHH children 
experience more fatigue than 

children with cancer, rheumatoid 
arthritis, diabetes and obesity.

Hornsby, Werfel, Camarata &Bess, (2014) American 
Journal of Audiology
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Listener Fatigue: 
The Struggle is Real
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Learning Effort-Reward 
Imbalance (LERI) Scale 

adapted by Karen Anderson 

• Grades 4-9

• Educational impact of fatigue
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Questions?

Thank you!

tamara@popdhh.ca
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