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A b s t ra ct
Background. Evidence-based information on genetic sensorineural hearing loss (SNHL) 

in Latin America is limited, hindering the advancement of related clinical practice and 

the development of relevant healthcare policies in the field. This study describes the 

sociodemographic and clinical characteristics of a Chilean population with congenital, 

childhood, progressive or late-onset SNHL of unknown aetiology. Methods. This study 

had an observational, descriptive, cross-sectional design. Of 978 patients diagnosed with 

SNHL from seven health centres in Valparaíso and Santiago, 286 fulfilled the inclusion 

and exclusion criteria and 141 patients were contacted and agreed to participate. Results. 

Participants were aged 1-80 years; 50.7% of the sample was female. Most participants 

were in mainstream education and only 27% received special education. Most partici-

pants were part of a public health care insurance system (FONASA), while only 32% had 

a private health insurance system (ISAPRE). 1.5% of participants did not have any type 

of health insurance. 66% of the participants were registered in the National Disability 

Registry. The most frequent audiological profile was symmetrical, profound, bilateral 

SNHL with a sloping pattern. Median age at audiological diagnosis was 24.5 months 

(interquartile range (IQR),12-53) and age at first-time hearing-assistive-device (HAD) 

use was 30 months (IQR,13-69). 71% of HAD were funded by public resources. Conclu-

sion. The age at audiological diagnosis of SNHL of suspected genetic causes is still far 

from international standards. These results are valuable for public health research and 

policy development, not only for the Chilean population, but also for other Hispanic 

communities and other upper-middle income countries.
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Cl i n i ca l  i m p l i ca t i o n s
The results of this study may help to better understand the sociodemographic and 
clinical variables of people with SNHL of unknown causes in Chile. A late diagnosis 
was found to be a major limitation on effective and timely access to hearing 
health services. The collection and management of clinical data must improve 
to increase the effectiveness and efficiency of current public healthcare policies. 
Further research is needed on the long-term impact of hearing health public 
policies in Chile.
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Introduction

Sensorineural hearing loss (SNHL) is one of the most 
common sensory disorders in humans, affecting 1 
to 3 of every 1000 live births worldwide (Kenna et 
al., 2010). Little information is available about the 
prevalence and causes of this type of hearing loss, 
particularly in low-income countries (Haile et al., 
2021). Indeed, in most cases of congenital, child-
hood, progressive or late-onset SNHL, the aetiology 
remains unknown (Berrettini et al., 1999; Billings & 
Kenna, 1999; Gürtler et al., 2017). Evidence shows that 
genetic causes account for about half of congenital 
SNHL cases and up to two-thirds of prelingual hearing 
loss cases (Haile et al., 2021; Kenna et al., 2010; Angeli 
et al., 2012). Early onset hearing loss has a profound 
negative impact on communication, affecting both 
educational and professional development. Hear-
ing loss also has important consequences on social-
emotional interactions, which can lead to isolation, 
depression and mental health deterioration (Asghari 
et al., 2017; Eskander et al., 2014; Instituto Nacional de 
Estadística de Chile, 2004). Timely diagnosis and early 
management of SNHL are crucial to reduce these 
negative effects (Joint Committee on Infant Hearing, 
2019). Specifically, international guidelines recom-
mend that a diagnosis should be made before the 
age of 3 months, with the goal of ensuring that inter-
vention is initiated in all infants with hearing loss at 
no later than 3-6 months of age (Joint Committee 
on Infant Hearing, 2019). This goal can be achieved 
by designing specific public health policies (Brown-
son et al., 2009). However, in countries such as Chile 
where there are no public hearing-health policies 
for genetic screening and limited access to genetic 
testing, a timely and accurate audiological diagnosis 
is a challenge. The cause of SNHL remains unidenti-
fied in many cases, and a genetic origin can only be 
suspected (Arancibia et al., 2012). To improve the 
efficacy and efficiency of public health policies, it is 
important to have as much data available as possible 
for a given population (Brownson et al., 2009; Joint 
Committee on Infant Hearing, 2019). Sociodemo-
graphic data – age, sex, gender, socioeconomic level, 
educational level, occupation – are important, and 
more complex variables can also be described, such 
as standard of living, the effect of healthy living condi-
tions on intellectual, social and global development, 
and factors associated with the state of health and 

disease, among others. Other important parameters 
relate to the efficiency of the health system and the 
long-term impact of existing public policies in a popu-
lation (Brownson et al., 2009).

Clinical data also play a key role in providing a 
more complete overview of a given population. With 
respect to the SNHL population, access to specific, 
relevant clinical data (e.g., audiological diagnosis, age 
at diagnosis and SNHL aetiology), allows for a better 
understanding of this group’s health needs. Further-
more, having access to both sociodemographic and 
clinical data would help identify potential associa-
tions that could act as determinants of hearing health, 
thus facilitating the development of evidence-based 
preventive and treatment strategies. Consequently, 
public policies on hearing health must be based on 
specific and local data if they are to have a positive 
impact on SNHL prevention and early intervention 
(Brownson et al., 2009; World Health Organization, 
2018). In Chile, we found few studies describing the 
clinical and sociodemographic characteristics of the 
population of patients with SNHL of unknown aeti-
ology (Arancibia et al., 2012; Herrera, 2010). There-
fore, the objective of this study was to describe the 
main sociodemographic and clinical characteristics 
of a group of patients with SNHL of probable genetic 
cause from seven health centres in urban areas of 
Santiago Metropolitan region and Valparaíso region.

Materials and Methods

This study had an observational, descriptive, cross-
sectional design. Non-probabilistic sampling was used. 
The population consisted of 978 patients with congeni-
tal, childhood, progressive or late-onset SNHL, referred 
by otolaryngologists from seven participating centres. 
Of the total population, 286 patients fulfilled the inclu-
sion criteria (i.e., patients aged 0-45 years with SNHL of 
unknown aetiology). To exclude environmental, non-
genetic and syndromic causes of hearing loss and better 
target those cases of SNHL of unknown aetiology or 
probable genetic cause, the exclusion criteria included 
several conditions that might be associated with hearing 
loss, such as meningitis and prenatal infections (supple-
mentary material, Table S1: inclusion and exclusion 
criteria). The sample selection stage was carried out by 
health professionals with expertise in clinical interview-
ing. The interview was conducted face-to-face in most 
cases or by telephone for participants living far away.
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Of the 286 patients who met the inclusion criteria 
in the first stage of medical records reviews, 141 were 
contacted. All of them agreed to participate in the 
study. Three of these 141 participants were excluded 
during the clinical interview phase as they had one 
or more exclusion criteria that had not been docu-
mented in the medical record review. 145 patients 
could not be recruited into the study due to the 
COVID-19 pandemic. Finally, the sample consisted 
of 138 participants (Figure 1).

Participants were enrolled between September 
2019 and March 2020. The otolaryngologists in charge 
of the respective units at the participating centres were 
contacted and invited to participate in the study. They 
were given information about the study to offer to 
potential participants. They provided a list of potential 
participants with SNHL of unknown cause. A group of 
healthcare professionals was in charge of sample selec-
tion, recruitment, and data collection by medical record 
review and structured clinical interview. We defined a 

Figure 1. Flow chart for recruitment and selection of participants. SNHL: Sensorineural Hearing Loss. ENT: Otorhinolaryngologist. SLP: Speech-language 
pathologist. HCVB: Carlos Van Buren Hospital (Valparaíso); HCUCH: Universidad de Chile Hospital (Santiago); INDESOR: Jorge Otte School for the Deaf 
(Santiago); CLC: Las Condes Clinic (Santiago); HBLT: Barros Luco Trudeau Hospital (Santiago); HGF: Gustavo Fricke Hospital (Valparaíso); CAFUV: SLP Care 
Center - Universidad de Valparaíso (Valparaíso).
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set of sociodemographic variables, including sex, gesta-
tional age and birth weight, region of origin, monthly 
income, education and occupation. Clinical variables 
included comorbidities, family history of SNHL, audi-
ological diagnosis by ear, age at audiological diagno-
sis, audiometric patterns of SNHL, SNHL symmetry 
and onset, age at first-time hearing-assistive-device 
(HAD) use, age at first cochlear implantation and HAD 
funding (supplementary material, Table S2: variables 
description). To reduce the possibility of memory bias, 
most of the data obtained from the interviews were 
cross-checked with the patients’ medical records. The 
interviews were administered mainly at the respec-
tive health centres or, in the case of participants living 
far away, by telephone. Participants signed a consent 
form before any study procedures were performed.

Data analysis was performed using Microsoft Excel 
(Microsoft, USA) and the free and open-source program 
JASP (University of Amsterdam, the Netherlands). We used 
skewness, Kurtosis and Shapiro-Wilk tests to check for 
normality. For data with n<=30, we applied non-para-
metric statistics. Non-parametric data results were 
reported as median (Mdn) and interquartile range (IQR) 
for continuous numerical variables and as frequencies 
and percentages for categorical variables.

Results

Sociodemographic variables
The age range of the participants was 1-80 years, 
50.7% was female and 49.3% was male. Distribution 
by region showed that most participants came from 
the Santiago Metropolitan and Valparaíso regions, 
two of the most densely populated areas in Chile. We 
performed a data breakdown into smaller communes 
and conurbations for further analysis. Given the diver-
sity of population sizes, the results were expressed as 
normalized values (number per 1000 inhabitants). The 
distribution by communes and association by conur-
bations showed a relative higher frequency of partici-
pants from the Quintero area in the Valparaíso region 
and from the Eastern area of Santiago in the Metro-
politan region (Supplementary material. Figure S1). 
Communes without urban continuity were excluded 
from the conurbation analysis.

Table 1 summarizes the sociodemographic data. 
Most participants (76.3%) were students, most of 
whom were in mainstream education, with only 
26.5% in special education systems. By occupation 

(participants aged 18 years or more), the majority 
were students, followed by professionals and indi-
viduals working in agricultural, fishery and handi-
craft activities. In the same adult group, 25% and 6% 
had completed undergraduate and graduate studies, 
respectively.

Monthly income expressed in Chilean pesos (CLP) 
showed a high dispersion, ranging from CLP 30 000 
(approx. USD 40) to CLP 2.5 million (approx. USD 
3 500). Participants from public centres had a median 
income of CLP 156 666 (IQR,100 000-300 250). The 
highest dispersion of values was observed in private 
centres. Regarding health insurance coverage, most 
participants were beneficiaries of the Public Health 
Insurance System (PHIS; FONASA) while only 32% were 
in the Private Health System (PHS; ISAPRE).

Audiological diagnosis and 
Hearing Assistive Devices (HAD)
Figure 2 shows age distribution at audiological diag-
nosis and the time interval from diagnosis to first-time 
HAD use in the sample. Audiological diagnosis was 
made in 76.3% of participants in the sample population 
before the age of 5 years. 69% were diagnosed before 
3 years old and half the participants were diagnosed  
before the age of 24.5 months (IQR, 12-53.3). Nota-
bly, only 26.8% of the participants were diagnosed 
during the first year of life, of whom 56.8% were diag-
nosed before 6 months. Age at audiological diagnosis 
progressively decreased after Public Health Insur-
ance Programme 1 (PHIP 1) was implemented in 2003 
(Figure 2A).

For the subgroup of participants diagnosed within 
the first year, the median time interval from audiologi-
cal diagnosis to first-time HAD use was only 3 months 
(IQR, 0-8.0). A greater dispersion was observed for the 
time interval from first-time HAD use to first coch-
lear implantation, such that the median value was 30 
months for the total sample (IQR, 10.0-87.0) and 20.5 
months for the subgroup of participants diagnosed in 
the first year of life (IQR, 12.5-52.5). Also, shorter time 
intervals from the age at audiological diagnosis to 
first-time HAD use (Hearing aids, HA) were observed 
after Public Health Insurance Programme 1 (PHIP 1) 
was implemented in 2003 (Figure 2B).

The main clinical variables collected in this group 
of participants are summarized in Table 2. The most 
frequent audiological diagnosis was profound bilat-
eral SNHL. The most frequent audiometric pattern 
was sloping, followed by residual, U-shaped and flat. 
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Table 1. Descriptive statistics of sociodemographic variables
Age Years

Age. Median (IQR) 14.5 (7.3 – 20.4)

Age. Mean (Std. deviation) 18.1 (15.4)

Economic status Median in CLP2 pesos (IQR)

Monthly income [n=128/138] 222 500 (112 500 – 506 250)

Sociodemographic variables Number of participants (%)

Sex

Female 70 (50.7)

Male 68 (49.3)

Region

Valparaíso 60 (43.5)

O'Higgins 8 (5.8)

Araucanía 7 (5.1)

Santiago Metropolitan 57 (41.3)

Other 6 (4.2)

Current education level [n=106/138] Current [n=106]

Adults without any formal educational qualifications 2 (1.9)

Unschooled under 4 years 5 (4.7)

Preschool 20 (19)

Elementary education (from first to eighth grade) 48 (46)

High school education / Technical 17 (16)

Unfinished High School 1 (0.9)

Undergraduate (University students) 12 (11)

Graduate (Master and PhD students) 1 (0.9)

Occupation, total [n=131/138]

Students, total 100 (76.3)
– Mainstream school 41/98 (41.8)
– Mainstream school in Integration Programmes 31/98 (31.6)
– Special education (school for the deaf) 26/98 (26.5)

Professionals 11 (8.3)

Farmers, stockbreeders, fishermen 3 (2.2)

Retirees 3 (2.2)

Directors 2 (1.5)

Homemakers 2 (1.5)

Other 10 (7.4)

Health Insurance System (HIS) [n = 130/138]

Public Health Insurance System (FONASA) 86 (66)

Private Health Insurance System (ISAPRE) 42 (32)

No Health Insurance System 2 (1.5)

Registered in national (Chilean) disability registry, n (%) [n=136/138]

Yes 90 (66.1)

No 46 (33.8)

Hospital or participating centre, n (%)

Barros Luco Trudeau Hospital (HBLT) 25 (18.1)

Universidad de Chile Hospital (HCUCH) 3 (2.2)

Jorge Otte School for the Deaf (INDESOR) 11 (8.0)

Las Condes Clinic (CLC) 36 (26.1)

Carlos Van Buren Hospital (HCVB)7 24 (17.4)

Gustavo Fricke Hospital (HGF) 7 (5.1)

Speech-Language Pathology Care Center - Universidad de Valparaíso (CAFUV) 32 (23.2)
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Most participants had right-left hearing symmetry. In 
a few cases (13.8%), the onset of hearing loss followed 
a progressive course.

In unilateral HAD users, cochlear implants (CI) were 
most frequent (19/27), with a predominance of right ear 
(RE). Unilateral hearing aid fitting was reported with lower 
frequency (8/27). In bilateral HAD users, bilateral hear-
ing aid fitting was most frequent (45%), while bilateral CI 
were present only in 11% of the participants. The bimodal 
configuration (CI with hearing aid) was frequent (44%) 
with a predominance of CI in RE and hearing aid in LE.

Bilateral hearing aids (53%) were found mainly in 
public centres (66/95), followed by bimodal configura-
tion (44%). Only two participants from public centres 

had bilateral CI, both funded by the PHIS. Moreover, 
in the private centres, the bimodal configuration was 
common (44%), followed by bilateral hearing aids 
(27.5%) and bilateral CI (27.5%). The majority of bilat-
eral CI was found in private centres (80%), 75% of 
which were funded by the PHIS, with the remaining 
25% were funded by private schemes or self-funding.

Students were the most frequent users of bilat-
eral HAD (83%) and almost all these users were in 
preschool, elementary or secondary education (82%). 
In the group of students with higher and graduate 
education, bilateral HAD use predominated (69%). 
Bimodal configuration and bilateral hearing aids were 
used most frequently among participants in main-

Figure 2. Age at audiological diagnosis and HAD use over time. A) Evolution of the age at audiological diagnosis over time. Box plots of median values, 
interquartile range, minimum and maximum values. n=138. Dotted reference line: 1 year. B) Time interval from the age at audiological diagnosis to age 
at first-time HAD use (Hearing Aid, HA) (n=116). Dotted reference line: 3 months. Red dot: Public Health Insurance Programme 1(PHIP 1): Cochlear Implant 
public programme of the Ministry of Health. FONASA MINSAL. Blue dot: Public Health Insurance Programme 2 (PHIP 2): SNHL Coverage for preterm infants 
(GES 59, MINSAL). Green dot: Public Health Insurance Programme 3 (PHIP 3): Coverage of SNHL in children under 2 years old (GES 77, MINSAL). Dotted lines 
represent an arbitrary value, close to what is suggested by competent international entities, for the variables described in A and B.



Elvira Cortese et al.  ·  Characteristics of a population with SNHL of unknown aetiology

7

stream education (48% and 41%, respectively) and 
in mainstream schools with integration programmes 
(41% and 51%, respectively). The frequency of bilat-
eral HAD users was lower in special education than 
in mainstream systems (with or without integration 
programmes), with eight participants having bilateral 
hearing aids, six with bimodal configuration and two 
with bilateral CI. Of a total of 217 HADs in the sample, 
the majority were subsidized by PHIPs.

Audiological tests
Of the 166 audiological tests collected in the sample, 
65.7% were pure-tone audiometry and 34.3% were 
objective electrophysiological tests, such as auditory 
brainstem responses (ABRs) with click-type stimuli 
(23.5%), tone-burst stimuli (6%), and auditory steady-
state responses (ASSR) (4.8%). Of note, 50% of the 
participants diagnosed before 3 years old only under-

went pure-tone audiometry and 44% had at least 
one objective electrophysiological test in their medi-
cal records. The summary of the results is shown in 
Table 3.

Discussion

Principal findings
The results of this study provide a general overview of 
the sociodemographic and hearing profile of people 
with SNHL of probable genetic cause from two of the 
most densely populated areas in Chile (López V. et al., 
2012, Rodriguez et al., 2003).

The most frequent audiological profile in the sample 
was symmetrical, profound, bilateral SNHL with a 
sloping pattern (Table 1 and supplementary table S2). 
However, three of the seven participating centres were 

Table 2. Clinical audiological variables
Clinical Variable Frequency (%)

Audiometric Pattern Right ear [n=100/138] Left ear [n=99/138]

Sloping 39 (39) 41 (41.4)

Residual 22 (22) 21 (21.2)

U-shaped 12 (12) 14 (14.1)

Flat 12 (12) 14 (14.1)

Total deafness (anacusis) 5 (5) 2 (2.0)

Rising 2 (2) 3 (3.0)

Unclassifiable 8 (8) 4 (4.0)

Total Hearing Assistive Devices in the sample, n (%) [n = 217] Right Ear Left Ear

None 25 (18.1) 34 (24.6)

Hearing aid 63 (45.7) 73 (52.9)

Cochlear implant 50 (36.2) 31 (22.5)

Right-Left Hearing Symmetry, n (%) [n=137/138]

Symmetrical 113 (82.5)

Asymmetrical 24 (17.5)

Hearing loss onset, n (%)

Not progressive 119 (86.2)

Progressive 19 (13.8)

HAD funding, n (%) [n = 209]

Self-funded 59 (28.2)

PHIP GES 77: SNHL coverage in children under 4 years old 57 (27.2)

SPHIP: SNHL coverage in school-age children JUNAEB 57 (27.2)

SPHIP: FONASA MINSAL 24 (11.4)

SPHIP: Ricarte Soto 5 (2.4)

Other 7 (3.5)
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cochlear implantation facilities, which might have influ-
enced the observed hearing loss severity and/or audio-
metric pattern. Despite this, the four non-implantation 
centres together accounted for over a third of partici-
pants (39%), and the same audiological diagnosis distri-
bution was observed at these centres. Although the 
high variability of genetic alterations related to hear-
ing loss makes it difficult to correlate a specific pheno-
type with a particular mutation (Cabanillas Farpón & 
Cadiñanos Bañales, 2012, Sloan-Heggen et al., 2016), 
severe to profound SNHL and bilateral symmetrical 
presentation appear to be the most dominant clinical 
features related to genetic deafness (Billings & Kenna, 
1999; Cabanillas Farpón & Cadiñanos Bañales, 2012). 
Additionally, it is known that most genetic mutations 
related with SNHL (GJB2, SLC26A4, CDH23, MY015A, 
OTOF, TMC1 and others) show an autosomal recessive 
inheritance pattern (Mittal et al., 2018). Moreover, the 
presence of X-linked mutations (e.g., mutations in the 
POU3F4 gene and mutations associated with Alport 
syndrome) and those affecting mitochondrial genes 
(e.g., mutations in the MT-RNR1 gene) may also explain 
the presence of hearing loss. Since we did not recruit 
patients with syndromic phenotypes or patients with 
a history of antibiotic exposure, the patients in our 
study are unlikely to carry these inheritance patterns. 
However, Martini et al. (1997) reported that recessive 
forms of non-syndromic genetic hearing loss usually 
have a profound, symmetrical and non-progressive 
pattern, while dominant forms tend to be less severe, 
with a postnatal or progressive onset. Also, it has 

been reported that symmetry may be a key pattern 
in hereditary SNHL. Several authors have acknowl-
edged the difficulty in subclassifying recessive forms 
of non-syndromic hearing loss using an audiometric 
criterion, while others have suggested that in both 
congenital and rapid prelingual onset hereditary hear-
ing loss, the most common phenotypic presentation is 
profound SNHL with a sloping pattern (Liu & Xu, 1994; 
Paparella et al., 1975).

Median age at audiological diagnosis in our study 
was 24.5 months (IQR, 12-53 months), which is late in 
comparison with international guidelines that recom-
mend that identification of hearing loss and audio-
logical intervention should not exceed 3 to 6 months 
of age. Also, the suggested age for cochlear implan-
tation is around 12 months in infants with severe to 
profound hearing loss, including those with audi-
tory neuropathy who progress poorly with hearing 
aids (Joint Committee on Infant Hearing, 2019). Our 
results could be partially explained by the type of 
hearing loss onset, as almost 14% of participants had 
a history of progressive SNHL. Retamal-Walter et al. 
(2020) suggested that a delay in diagnostic confir-
mation could also be explained by limited knowl-
edge about early auditory diagnosis and intervention 
among neonatal and paediatric health care teams. 
Harrison et al. (2003) found that the median age at 
audiological diagnosis was later in children with SNHL 
with unidentified causes than in those with SNHL 
with identified causes, with a median of 25.0 months, 
as corroborated in this study. The later age at diag-

Table 3: Summary of the audiometric results
Audiometric thresholds Number of observations Right ear

Median (IQR)
Left ear
Median (IQR)

Pure-tone audiometry [dB HL]

Pure-tone average (0.5, 1, 2, 4 
kHz)

110 98.0 (69.5-110.8) 95.0 (68.0-110.0)

Auditory brainstem responses (ABR) [dB nHL]

Click 39 110.0 (100.0-110.0) 110.0 (100.0-110.0)

Tone burst 0.5 kHz 9 110.0 (100.0-110.0) 110.0 (80.0-110.0)

Tone burst 1 kHz 4 110.0 (90.0-110.0) 110.0 (90.0-110.0)

Tone burst 2 kHz 4 110.0 (100.0-110.0) 110.0 (107.3-110.0)

Tone burst 4 kHz 4 110.0 (105.0-110.0) 110.0 (100.0-110.0)

Auditory Steady-State Responses (ASSR) [dB eHL]

Carrier tone 0.5 kHz 10 72.5 (65.0-96.3) 77.5 (67.5-90.0)

Carrier tone 1 kHz 10 80.0 (70.0-90.0) 80.0 (75.0-95.0)

Carrier tone 2 kHz 10 87.5 (75.0-98.8) 87.5 (80.0-122.5)

Carrier tone 4 kHz 10 82.5 (66.3-100.0) 82.5 (75.0-98.8)
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nosis in Chile compared with recommended stand-
ards may be due to the lack of a universal screening 
programme and/or the scarce availability of otolaryn-
gologists, making it hard to reach a diagnosis during 
an infant’s first months of life, which in turn leads to 
delayed access to treatment and to assistive devices 
and aural rehabilitation. All these delays have a nega-
tive impact on children's oral language acquisition 
and their global development (Asghari et al., 2017; 
Eskander et al., 2014; Instituto Nacional de Estadística 
de Chile, 2004). We observed that the median age at 
audiological diagnosis dropped to around 12 months 
at two participating centres, following two decades 
of implementing recommended standards, being 
pioneers in cochlear implantation and with univer-
sal neonatal hearing screening in Chile (Albertz et al., 
2013). This highlights the need to follow international 
standards recommended by leading organizations 
in this field, to reduce the gap in obtaining access to 
hearing health care.

Finally, we observed that only 44% of participants 
diagnosed before 3 years of age had objective audi-
ological tests available in their medical records. This 
finding shows non-fulfilment of requirements for 
paediatric audiological diagnosis, which include at 
least one objective test with frequency specific meas-
urements, such as tone-burst BERA or ASSR (Gobierno 
de Chile - Ministerio de Salud, 2013; Joint Commit-
tee on Infant Hearing, 2019). This situation may be 
partially explained by several factors. First, objective 
tests such as BERA and ASSR are expensive compared 
to pure-tone audiometry; therefore, access to these 
procedures is limited at public health care centres. 
Furthermore, 25% of the above group was diagnosed 
before the year 2000, when public policies on hear-
ing health had not been implemented in Chile and 
paediatric hearing assessment was mainly performed 
through subjective tests. Also, in this study a small 
proportion of participants had a history of progres-
sive hearing loss. In some cases, SNHL assessment 
was not only performed at the main treatment centre, 
but also at centres outside the public system; there-
fore, some patient data may not have been incorpo-
rated into a single medical record. Also, most public 
health centres rely on paper-based medical records, 
hindering data exchange among centres and some-
times leading to loss of patient medical information. 
Consequently, there is a clear need to implement an 
integrated information system that allows people 
with SNHL to access a better hearing health system.

Future perspectives
The advantages of improving the aetiological diagnosis 
of hearing loss are well known (Alford et al., 2014; Gürtler 
et al., 2017; Wiley et al., 2011, Urbančič et al., 2020). For 
example, patients are informed of the prognosis and 
evolution of their hearing loss, receive guidance regard-
ing comorbidities that may require referral for specific 
management, and in general they can plan future health 
and educational needs (Alford et al., 2014). There is now 
a body of evidence that informs the genetic testing strat-
egies to achieve this goal, through aetiological diagno-
sis (Urbančič et al., 2020). Targeted genetic sequencing 
and deafness-associated gene panels have been widely 
used for this purpose (Tayoun et al., 2016). However, 
to date, the NCBI Gene database contains a registry of 
more than 200 genes, some 1300 variants, associated 
with SNHL and more than 100 genes related to non-
syndromic deafness (https://www.ncbi.nlm.nih.gov/
gene), and therefore the success of these techniques 
to identify the cause of deafness is limited. Despite this, 
exome and whole genome sequencing techniques can 
now analyse all genes and identify any pathogenic vari-
ant associated with hearing loss (Retterer et al., 2016), 
thus deciphering the genetic heterogeneity of deafness. 
The main drawback of these new-generation methods 
lies in their high cost.

In Chile, the lack of universal genetic screening has 
led to many cases of hearing loss being left over time 
without an aetiological diagnosis, as in the case of all 
the participants in this study for whom a genetic origin 
of their hearing loss can only be suspected. Includ-
ing rapid genetic testing as public policy for universal 
screening would improve this scenario. Experts in this 
field (Brownson et al., 2009) believe that new health 
policies can be built only with an in-depth understand-
ing of the target population. Therefore, the characteri-
zation of a population with suspected genetic hearing 
loss in Chile would allow a more efficient targeting 
of health care resources, definition of potential risk 
factors and identification of possible correlations 
between variables. This, together with the devel-
opment of molecular diagnostic tools that comple-
ment and expand the coverage of hearing screening 
programmes, would help develop improved strategies 
for diagnosis, prevention, and treatment, progressively 
reducing the impact of hearing loss in Chile. Finally, 
regardless of the method used to improve screening 
and diagnostics, genetic counselling strategies must 
be provided by trained health professionals. (Alford et 
al., 2014; Cooke-Hubley & Maddalena, 2011).

https://www.ncbi.nlm.nih.gov/gene
https://www.ncbi.nlm.nih.gov/gene
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Limitations
Although all patients with a clinical history suggest-
ing any environmental, non-genetic or syndromic 
causes were excluded from the sample, it is possible 
that some participants in this study had SNHL of a 
non-genetic origin.

The sample size of this investigation was reduced 
by the impact of COVID-19 on study conduct, such 
that it limited the recruitment of new potential partici-
pants and collection of their medical information.

The design of this study was purely descriptive. 
Most participants came from the Valparaíso and Santi-
ago metropolitan regions. Future studies are needed 
in this field to cover a larger population of people with 
congenital, childhood, progressive or late-onset SNHL, 
using more complex methodologies (e.g., collecting 
biological samples), which may provide answers to 
new questions.

Conclusions

The information collected in this study represents 
the first report of the sociodemographic and clini-
cal characteristics of a Chilean population with SNHL 
of probable genetic cause. The research process 
showed how public hearing health policies have 
influenced hearing health in Chile in the last decades 
and the data collected revealed some limitations to 
effective and timely access to hearing health services 
in Chile. Specifically, the age at audiological diagno-
sis of SNHL of suspected genetic causes is still far 
from international standards. This highlights the 
need for further research on the long-term impact 
of public policies in Chile. The sociodemographic and 
clinical data presented in this study will be a useful 
tool for public health research and policy develop-
ment, not only for the Chilean population, but also 
for other Hispanic communities and upper-middle 
income countries.
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