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Context

5570 cities
80% have less than 20.000 inhabitants



Context



Context

% of Private	Health	Care Plans per	state
(Brazil - june/2015)	

75 to 80% of the population depends on 
SUS (Public Health System)



Context



TIMELINE
PUBLIC POLICIES IN BRASIL



Context

Hearing Aids and Cochlear Implants 
Public System (SUS) - 1993 to 2012

August, 2014 to August, 2015
1508 CI



Candidacy for Cochlear Implants is Audiological and 
Funtional issue – Contributing for ICF



Someone’s Hearing
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Candidacy for Cochlear Implants is Audiological and 
Functional issues – Contributing for ICF

• Audiological Criteria is a starting point, but to establish priorities within a limited
budget, there are other needs involving longitudinal data and a multidisciplinary
approach, considering audiological background is very heterogeneous within
the country.

• The International Classification of Functioning, Disability and Health, known
more commonly as ICF, is a classification of health and health-related domains.
As the functioning and disability of an individual occurs in a context, ICF also
includes a list of environmental factors.

• ICF Core Sets facilitate the description of functioning in clinical practice by
providing lists of categories that are relevant for specific health conditions and
health care contexts to allow a user-friendly description of functioning and
disability, and to support the applicability of ICF in practice



ü Algorithm determination for groups, sensible to threshold and 
configuration

• Cluster analysis (Johnson e Wichern,
1992): groups internally homogeneous
for thresholds and heterogeneous
among them.

• 5 Groups: Gr1, Gr2, Gr3, Gr4 e Gr5

• Gr1, Gr2 e Gr3 – predominantly 
profound losses

• Gr4 and Gr5 – moderate and severe

78 ears – Children 4 to 80 mo

Hearing Loss Classification based on dynamic relation among: degree, 
configuration and amplified SII 65, using DSLm[i/o]v.5



Proposed SII 65 value intervals (IntSII) for predicting functional audibility 
for speech sounds

1st interval – SII < 35% (Gr1, Gr2 e 
Gr3)

• Estimated SII 65 can anticipate
auditory behavior when rehabilitation
does not occur within the same
service.

• It can be a starting point for clinical
decisions.

• The other intervals were obtained
considering the relationship between
sensibility and specificity – ROC Curve
(Park et al., 2004) – establishing the
values for boundaries.



SII – Speech Inteligibility Index - Effects of
distance

Possible contribuition for ICF Core set

SII 75, SII 65 e SII 55 values and
relationship with proposed SII 65 intervals

(IntSII) 
.

• Intensity and distance
• Subject group shift - IntSII

• Gr4 – IntSII36-55 more sensitive to distance factor
• Clinical Implications

Figueiredo& Novaes 2013



Reference curves for SII 55 e SII 65

- Reference curves – average for  frequencies 500, 1000 e 2000Hz – adjusted regression
models (Harris e Boyd, 1995)
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Failed NHS
39 weeks; 3,475kg; 48cm
Diag: 4 months
Etiology: unknow
H Aids and Intervention: 
4 months

VRA - 8 months

VRA – 1 year old

ABR- FS + AESS - 4 months

OD SII 65: 34
OD SII 55: 21

OE SII 65: 23
OE SII 55: 14

OD SII 65: 6
OD SII 55: 3

OE SII 65: 11
OE SII 55: 6

Case Ib



Case Ib
Auditory, Speech and Language Development Pre-implant



Case Mb Failed NHS
40 weeks; 3,585kg; 50cm
In vitro fertilization
Diag: 2 months
Etiology: unknown
H Aids and Intervention: 
3 months

VRA – 8 months e 11 months

ABR-FS + AESS - 2 months

OD SII 65: 11
OD SII 55: 6

OE SII 65: 38
OE SII 55: 24



Case Mb
Auditory, Speech and Language Development Pre-implant



Case Jo

9 anos OD SII 65: 52
OD SII 55: 35

OE SII 65: 41
OE SII 55: 26



Clinical Implications

• Audibility Capacity compared to Performance: The contribution of a 
parameter of audibility can be used for determination of ICF in core sets 
involving candidacy for cochlear implants, particularly if working with a 
limited budget.

• Children: Audibility and oral language development – predicted and 
observed. Consideration of cognitive, emotional and motor development, to 
provide parameters for local therapists, and adjust expectations.

• Adults: Audibility and performance in speech perception tasks. Verification, 
consistency of use, personal and professional demands. Context to 
understand specific needs and make decisions.

• Emphasis on series of therapy sessions with participation of parents, sons, 
daughters and spouses for expectation adjustments.
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