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Abstract 

Objectives: to determine hypoacousis prevalence

in Kaiowá and Guarani indigenous children. 

Methods: a cross-sectional study was performed

using a sample of 126 indigenous children from zero

to 59 months old from the Caarapó Indian Reserve,

Mato Grosse do Sul, Brazil. Hearing ability screening

was performed by measuring transient evoked otoa-

coustic emissions. Children with hearing impairment

were retested. Confirmed cases following retest were

referred to imitanciometry testing. 

Results: during hearing ability screening, 25

(23.6%) children showed hearing impairment.

Seventeen children had normal outcomes during

retest and six of them confirmed hearing impairment

and were referred to imitanciometry testing.

Hypoacousis prevalence identified by the study

reached 5.6%, 3 (2.8%) and 3 (2.8%) suggestive of

conductive and sensorineural types, respectively. The

last ones were referred to complementary otorhino-

laryngologic assessment for diagnosis confirmation.

Hearing impairment cases determined by this study

were not statistically significant when related to

gender and age. 

Conclusions: problems concerning the prevalence

of hearing impairment determined in the focused

population suggest the need for hearing health

programs to be developed with other child health

programs.
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Resumo 

Objetivos: identificar a prevalência de hipoacusia

em crianças indígenas Kaiowá e Guarani. 

Métodos: estudo transversal, com uma amostra de

126 crianças indígenas de zero a 59 meses da Terra

Indígena de Caarapó, em Mato Grosso do Sul, Brasil.

As crianças foram submetidas ao exame das emissões

otoacústicas evocadas transitórias, que serviu como

triagem auditiva. O reteste foi realizado nas crianças

que apresentaram resultado alterado na triagem

auditiva. Os casos que, no reteste, permaneceram

alterados foram encaminhados para o exame da

imitanciometria. 

Resultados: na triagem auditiva, foram identifi-

cadas 25 (23,6%) crianças com resultado alterado;

dessas, 17 apresentaram resultado normal no reteste

e 6 permaneceram com resultado alterado, sendo

encaminhadas para imitanciometria. A prevalência de

hipoacusia identificada ao final do estudo foi de

5,6%, sendo 3 (2,8%) do tipo condutiva e 3 (2,8%) do

tipo neurossensorial. Estas últimas foram encami-

nhadas à avaliação otorrinolaringológica comple-

mentar para confirmação diagnóstica. As alterações

auditivas identificadas neste estudo não apresen-

taram diferenças significantes quanto ao sexo e grupo

etário. 

Conclusões: a prevalência de alteração auditiva

encontrada nesta população alerta para a necessi-

dade de implantação de programas de saúde auditiva

e sua articulação com outras ações desenvolvidas na

atenção à saúde infantil dos Kaiowá e Guarani.

Palavras-chave    Epidemiologia, Perda auditiva,

Índios Sul-Americanos, Emissões otoacústicas espon-

tâneas



injury in the hearing structure or function extrapo-
lating the limits or normalcy.11

Otoacoustic emissions have been amply used in
hearing screening programs, specifically external
cilliary cells and notwithstanding the fact of not
quantifying hearing loss, they do detect when it
occurs, for they are present in all ears with normal
hearing, and are not seen when hearing levels are
above 20-30 dBHL (deciBel hearing level).12,13

Otoacoustic emissions can be classified as: spon-
taneous when captured without sound stimulus; tran-
sitory evoked otoacoustic emissions (TEOE) require
sound stimulus, clicks or tone burst; and distortion
product - using two pure sounds generally with
different frequencies stimulating the cochlea and
producing different frequency responses to initial
signals, distortion products.13,14

To interpret otoacoustic emissions results not
only the external cilliary cells integrity must be
considered, but the middle and external ears as well,
for any alteration is sufficient to eliminate or reduce
otoacoustic emission's amplitude, interfering with
cochlea transmission and capturing of the small
amplitude sounds generated.15

Another form of assessing the hearing system,
specially the middle year physiology is acoustic
imitanciometry, an objective, fast and easy method,
registering information on the ossicular-tympanum
system motility and hearing pathways integrity.16

The objective of this paper was to determine
hypoacousis in the Kaiowá and Guarani of the
Caarapó indigenous reserve. 

Methods

A cross sectional study was performed with an initial
sample of 126 children from zero to 59 months old
of the Kaiowá and Guarani indigenous populations,
from November 2003 to February 2004. Sample size
was obtained with a confidence interval of 95%
based on the total of under five years old children
from the Indigenous Reservation of Caarapó
enrroled in the Food and Nutritional Surveillance
Program in the Indigenous Special Sanitation
District in the Mato Grosso do Sul State, Brazil. 

Audiologic evaluation was performed in three
phases. The first one related to hearing screening
with the application of transitory evoked otoacoustic
emissions in the home environment of each child to
identify children with a condition suggesting peri-
pheral hearing alteration. Children with normal
results, as previously described by Scamatti et al.,17

were excluded from the study. The second phase was

Introduction

Many documents prove the deep social, political,
economic and cultural transformation of indigenous
people following interethnical contact.1,2 Studies
focusing Brazilian indigenous people health condi-
tions have been gradually valued in the last decades
to assess the impact of these changes in their
epidemiological profile. 

Contemporary Guaranis are conventionally
divided into three subgroups: Ñhandéva/Chiripá, the
M'byá and the Kaiowá, two of these sub-groups are
located in the state of Mato Grosso do Sul: the
Kaiowá and the Ñhandéva, the last ones are the only
ones who name themselves Guarani. They inhabit in
the 28 indigenous lands located in the Southern
region of the State with an estimated population of
37.317.3

In the last decades, the Guaranis and Kaiowás
already bad life conditions, has drastically worsened.
Progressive territorial losses, social organization
changes, growing relationship with the surrounding
economy and environmental contamination have
taken their toll on these indigenous populations child
health.1,4

In the scope of the discussions related to indige-
nous health, several papers have focused on the
epidemiological profile of high morbidity and
mortality diseases, as for example, child malnutrion
and respiratory conditions.5,6 Health problems that
are less common, such as hearing impairment are
still few. In the Brazilian literature, only two docu-
ments investigating indigenous people's hearing
were found. Picoli7 has determined a 16.2% preva-
lence of hearing impairment among the Kaiowá and
the Guarani school aged children. Another study
performed with the adult Guarani population, in the
State of São Paulo, determined that indigenous more
isolated from urban life noises had lower hearing
intensity levels when compared to non-indigenous
individuals.8

International literature refer to hearing impair-
ment as one of the main heath problems among
North American indigenous populations with preva-
lence of the middle ear influenced by very poor
housing conditions, overpopulation, unfavorable
physical environmental and malnutrition.9,10

Hearing is one of the senses conveying impor-
tant information concerning human development,
specially linguistic and psychosocial aspects and
should mature concurrently with other afferent,
efferent or motor pathways and global
development.10

Hearing impairment is defined as a deviation or
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ciometry tests' results were referred to medical
follow up in the Basic Health Unit of the Indigenous
Reserve of Caarapó or by an otorhynolaringologist
medical specialist in the city of Dourados. 

The statistical pack used for data analysis was
the version 6.12 of SAS. Data were expressed in
absolute numbers and percentages. A significance
level of p<0,05 was established. Variables were
compared by the Chi-square test and Fisher's exact
test. 

The project was approved by the Research
Ethical Committee of the Federal University of Mato
Grosso do Sul and the National Commission for
Ethical Research. Authorization of the Caarapó
Indigenous Reserve leaders was obtained by written
consent.

Results 

One hundred and six children of the 126 ones in the
sample were examined with the loss of 20 (15.9%)
of the children. Of these, 2 (1.6%) did not participate
of the study because they were not at home during
the three visits to contact them and another 12
(9.5%) cried without control making test perfor-
mance impossible and 6 (4.8%) had obstruction of
the external acoustic meatus. 

Of the 106 children evaluated, 62 (58.5%) were

named the retest phase and used the same procedure
of the previous phase. Only the children with altered
results as determined by the first transitory evoked
otoacoustic emissions test participated. Acoustic
imitanciometry test was performed in the third phase
in children whose results remained altered during
retest to detect conductive hearing alterations
preventing the interpretation of the TEOE test.
Retest and imitanciometry were performed in the
Basic Health Unit of the Caarapó Indigenous
Reserve. Prior to TEOE and imitanciometry testing,
the children were submitted to a visual inspection of
the external acoustic meatus. 

The device used to register TEOE was
Otodynamics model Echocheck Screening, and the
criterion employed for normalcy was the presence of
a green light indicating the presence of TEOE. 

The following variables were considered: child
age including months according to categories: 0-5,
6-11, 12-23, 24-59; sex and ear side. 

For imitanciometry the device used was a clin-
ical imitanciometer of the Madsen brand, model
Zodiac 901. Tympanograms were classified accor-
ding to the criteria described by Jerger,18 with the
Type A curve found in individuals with a normal
middle ear, Type B curve in individuals with liquid
in the middle ear and Type C in individuals with
tubarian dysfunction. 

Patients with altered TEOE and acoustic imitan-
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Table 1

Answer distribution for transitory evoked otoacoustic emissions according to gender, age group and ear side.

Indigenous Reserve of Caarapó, Mato Grosso do Sul, 2004.

Variables/categories Transitory evoked otoacoustic emissions

Normal Impaired Total 

n % n % n %

Gender 

Female 49 79,0 13 21,0 62 100,0

Male 32 72,7 12 27,3 44 100,0

Age group (months)

0 a 5 6 66,7 3 33,3 9 100,0

6 a 11 6 54,5 5 45,5 11 100,0

12 a 23 26 86,7 4 13,3 30 100,0

24 a 59 43 76,8 13 23,2 56 100,0

Ear side 

Right ear 96 90,5 10 9,5 106 100,0

Left ear 91 85,9 15 14,1 106 100,0
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(33.3%) months. Considering the proportion of chil-
dren in each age group, there was no statistically
significant difference determined (p=0.149) (Table
1).

It was determined that no child had bilateral
hearing impairment and approximately 23% had
unilateral impairment. As for ear side 15 (14.1%)
children had left ear impairment and 10 (9.5%) right
ear impairment with no statistically significant
difference (Table 1). 

Retest determined that 17 (68.0%) of the 25 chil-

female and 44 (41.5%) were males. As for the age
group 9 (8.5%) were aged between zero and five
months, 11 (10.4%) from 6 to 11 months, 30 (28.3%)
from 12 to 23 months and 56 (52.8%) were between
24 and 59 months. During the hearing screening, 25
(23.6%) of the children had altered results of the
TEOE test. Of these, 12 were boys and 13 were girls
with no statistically significant difference between
the sexes (p=0.3). A higher frequency was deter-
mined for children with altered results aged between
6 to 11 (45.5%) months and between zero and 5

Figure 1

Audiologic phases of indigenous children according to answer type and behavior. Indigenous Reserve of Caarapó,

Mato Grosso do Sul, 2004.

TEOE = Transitory Evoked  Otoacoustic Emissions 

TEOE n =106

Response 
1st phase

2nd phase 

3rd phase 

Normal 

n = 81 (76.4%)

Alteration

n = 25 (23.6%)

Retest

TEOE  n = 25

Response

Alteration

n = 6 (5.6%)

Not concluded

n = 2 (1.9%)

Normal 

n = 17 (16.0%)

Imitanciometrry

n = 6 (5.6%)

Suggestive of  neurossensorial

hearing impairment

n = 3

Conductive hearing alteration

n = 3
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The hearing alterations found in this study did
not determine significant differences related to sex
and age group. Comparison difficulties of these
results with the ones found in the literature involve
the use of different methodologies and hearing
assessment methods as well as populations of
different age group and race. 

Hypoacousis prevalence was higher than deter-
mined by Nelson e Berry19 who identified 2.3% of
the conductive type hypoacusia and 0.4% of
neurosensorial hypoacusia in the Navajo child popu-
lation and lower when compared to the results
obtained by Roberts20 who identified 19% of pre-
school indigenous children with audiometry detected
hearing impairment. 

Hypoacousis prevalence determined among the
Kaiowá and Guarani children was lower than the one
noted by Vallejo et al.21 of 9.7% in non-indigenous
children and similar to what was found by
Dell'Aringá et al.22 In the attempt to approximate
results of this study with others accomplished with
non-indigenous children it is important to be aware
of methodology interpretation issues specially
concerning the fact that health conditions of non-
indigenous children are different from the Kaiowá
and Guarani children with very high morbidity and
mortality rates caused by respiratory diseases, diar-
rheas and malnutrition which certainly impact
conductive hearing. 

Epidemiological studies have determined a
higher prevalence of conductive hearing alterations
among North American indigenous populations
when compared to non-indigenous populations.10,23

Moore9 when investigating conductive hearing
impairment risks among pre-school and school chil-
dren of three ethnic groups in Canada, found that
indigenous children have 2.5 more chances of
having conductive hearing impairment than non-
indigenous individuals. 

Prevalence of hearing alterations determined by
this study is an important health issue because of the
possible impact on children's language and audition
development and alerts to the need of implementing
hearing health related to other child health programs
for the Kaiowá and Guarani populations.
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dren had normal results and that 6 (24.0%) remained
showing altered results and were referred to imitan-
ciometry testing. In this phase there was a loss of 2
(8%) of the children who did not go to the Basic
Health Unit facility. 

During imitanciometry, three of the children
showed a Type A bilateral typanometric curve, one
of them a type C curve in the left ear and Type A
curve in the right and two children had a type B
unilateral tympanometric curve. 

Hypoacousis prevalence identified at the end of
the study was of 5.6% with 3 (2.8%) of the conduc-
tive type and 3 (2.8%) neurosensorial suggestive, the
last were referred to otorhinolaryngologic comple-
mentary assessment for diagnostic confirmation
(Figure 1).

Discussion

This study had constraints related to the number of
children participating of the three phases, because of
family migrations to other indigenous land and test
rejection of some of the children in submitting to the
TEOE test. The home environment where hearing
screening was performed could have contributed to
this rejection in addition to not offering adequate
conditions caused by the presence of noise. 

Nevertheless, this procedure was operation wise
the more viable one because it consisted of field-
work performed in an indigenous community with
the requirement of mothers'acceptance and family
trust. In addition, access to the Basic Health Center
is difficult due to the spatial distribution of good part
of the dwellings. 

The choice of methods for the hearing test in this
study was primarily based on the suspicion and iden-
tification of children with hearing impairment as
determined by TEOE test and imitanciometry
performed in the Basic Health Unit, with the purpose
of confirming impairment cases and investigating
conductive hearing alterations. The choice of the
Basic Health Center for retesting and imitanciometry
had the purpose of using the benefits of technical
and logistical resources. 

Different results obtained in the number of chil-
dren with altered results at the time hearing scre-
ening and retest took place could be blamed on the
noisy home environment interfering in the TEOE
test in addition to the time difference between the
two phases an average of 45 days. Such interval, due
to operational issues could have contributed to find
the children in different otologic conditions. 
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