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Volume 15 = Number 3 = September 2025

Dear Colleagues,

is third issue of the Journal of Hearing Science in
2025 brings together papers that show how deeply
hearing and balance disorders are embedded in
people’s bodies, identities, social worlds, and health
systems. From chronic rhinosinusitis and nasal
polyps, through pediatric cochlear implantation and
adult speech in noise testing, to music perception in
cochlear implant users and the lived experience of
tinnitus in veterans, the contributions span the path
from pathology and surgical outcomes to everyday
communication and participation.

An important contribution is the qualitative study on

the lived experience of tinnitus in UK military veterans. Tinnitus is more prevalent among them
than in the general population, and this study gives voice to those who live with ongoing internal
sound. Veterans describe tinnitus as a constant presence that strains mental health, disrupts
sleep, complicates communication, and sometimes leads to withdrawal. While some nd ways
to cope — such as through sound therapy, routines, and peer support — many still struggle to
access e ective help. More broadly, tinnitus is one of the most common and complex symptoms
in audiology and otology. Its impact ranges from a mild background noise to a dominating
experience that shapes mood and attention, all of which means that good care must combine
audiological assessment with attention to mental health, e ective coping strategies, and the
whole context of a person’s life.

e issue concludes with a report from the 17th Congress of the European Federation of
Audiology Societies (EFAS), held from 14 to 17 May 2025 in Vienna, Austria. EFAS meetings help
connect researchers, clinicians, and policy makers across Europe and beyond. e report o ers
a concise overview of new evidence, current debates, and emerging directions in diagnostics,
intervention strategies, hearing care delivery, and professional education.

We hope this issue of the Journal of Hearing Science will support your clinical work and research
and encourage collaboration across disciplines and borders in the service of people living with
hearing and balance disorders.

With kind regards and greetings,
Prof. Henryk Skarzynski, M.D., Ph.D., Dr. h.c. multi
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Key to abbreviations

AAO-HNS American Academy of Otolaryngology — Head and Neck Surgery
AERD aspirin-exacerbated respiratory disease
ALCAM activated leukocyte cell adhesion molecule
ASA acetylsalicylic acid
BAFF B cell-activating factor
BMI Body Mass Index
CLCs Charcot-Leyden crystals
CRS chronic rhinosinusitis
CRSwWNP chronic rhinosinusitis with nasal polyps
CRSsNP chronic rhinosinusitis sans nasal polyps
ECP eosinophil cationic protein
EPOS European Position Paper on Rhinosinusitis and Nasal Polyps
ESS endoscopic sinus surgery
IgE Immunoglobulin E
IL interleukin
MLK modified Lund—Kennedy
MLM modified Lund—Mackay
MMP matrix metalloproteinases
MucC mucin
NOS nitric oxide synthase
NSAID non-steroidal anti-inflammatory drug allergy
slgkE specific Immunoglobulin E
sST2 soluble ST2
TIMP tissue inhibitors of metalloproteinases
Treg regulatory T
TSLP thymic stromal lymphopoietin
TSLPR thymic stromal lymphopoietin receptor
Introduction and fatigue. Secondary complications such as nasal polyps

Chronic rhinosinusitis (CRS) is characterized by persis-
tent in ammation of the nasal mucosa and paranasal si-
nuses [1]. Based on the presence of nasal polyps, CRS is
classi ed into two phenotypes: chronic rhinosinusitis with
nasal polyps (CRSWNP, accounting for approximately 20%
of CRS cases) and chronic rhinosinusitis without (sans) na-
sal polyps (CRSsNP) [2,3]. e 2020 European Position
Paper on Rhinosinusitis and Nasal Polyps (EPOS) [4] fur-
ther categorizes CRS into primary and secondary forms,
and within these, into localized (unilateral) and di use
(bilateral) types based on polyp location. Additionally,
CRS is endotyped into predominant type 2 in ammation
and non-type 2 in ammation (absence of type 2 markers),
with CRSWNP generally classi ed asdi use and driven by
type 2 in ammation [4]. CRSWNP occurs more frequent-
ly in men, although the disease tends to follow a more se-
vere course in women. CRS is characterized by a high rate
of recurrence and a heterogeneous clinical course [2,3].

Common symptoms of rhinosinusitis include nasal ob-
struction, persistent rhinorrhea, nasal swelling and con-
gestion, hyposmia, sinus pressure, facial pain, headaches,

can exacerbate symptoms and complicate treatment [5-8].
In pediatric populations, symptoms may di er and o en
include cough, irritability, fatigue, halitosis, periorbital
swelling and redness, as well as thick yellow-green nasal
or postnasal discharge. Children are also at increased risk
for progression from acute to chronic rhinosinusitis [5-7].

Beyond physical symptoms, CRS signi cantly impacts
mental health, contributing to reduced concentration, sad-
ness, anxiety, sleep disturbances, and social discomfort.

is adversely a ects daily functioning, self-esteem, and
parental well-being in a ected children [2,6]. Patients,
especially those with anosmia, face a higher risk of de-
pression [2].

Diagnostic criteria established by the American Academy
of Otolaryngology—Head and Neck Surgery (AAO-HNS)
in 2015 (Table 1) require the presence of two or more
cardinal symptoms (facial pain/pressure/fullness, hypos-
mia/anosmia, nasal obstruction, and mucopurulent nasal
drainage) persisting for at least 12 weeks, alongside ob-
jective evidence of in ammation (such as purulent mu-
cus or edema in the middle meatus or anterior ethmoid

10
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Rusinowska — Nasal polyps in chronic rhinosinusitis

Table 1. Diagnostic criteria for chronic rhinosinusitis (CRS) as established by the American Academy of Otolaryngology — Head and Neck

Surgery [9,10]

Criterion

Details

Symptoms
(=2 of the 4 listed for >12 weeks)
Nasal obstruction

Facial pain/pressure/fullness
Hyposmia/anosmia (reduced sense of smell)

Anterior or posterior mucopurulent nasal drainage

Documented inflammation
(at least 1 of the 3 listed)

Purulent mucus or edema in the middle meatus or anterior ethmoid region
Presence of nasal polyps in the nasal cavity or middle meatus

Evidence of inflammation on radiographic imaging (e.g., CT scan)

region, presence of nasal polyps, or radiographic signs of
in ammation) [9,10].

ein ammatory pro le of CRS varies across geographic
regions. Type 2 in ammation, characterized by local eo-
sinophil in Itration and elevated IgE and cytokines (IL-4,
IL-5, IL-13), predominates in Western populations and is
frequently associated with asthma. In contrast, Asian pop-
ulations more commonly exhibit type 1 and type 3 in am-
mation, with lower eosinophil counts but elevated TNF-a
and IL-17 levels [3,11,12].

Endoscopic sinus surgery (ESS) remains the cornerstone
treatment for patients unresponsive to pharmacological
therapy, including intranasal and systemic corticoster-
oids. ESS is widely performed regardless of immune re-
sponse type. However, nasal polyp recurrence a er sur-
gery is common and poses a signi cant clinical challenge.
Identifying factors that contribute to polyp recurrence is
critical for optimizing treatment and improving long-term
outcomes [2,13,14].

is narrative review summarizes current knowledge re-
garding risk factors associated with nasal polyp recurrence
following ESS, emphasizing the potential clinical and
pathological predictors.

Material and methods

e aim of this review was to identify and summarize po-
tential risk factors for nasal polyp recurrence following en-
doscopic sinus surgery in patients diagnosed with chron-
ic rhinosinusitis with nasal polyps.

Eligibility criteria

We included studies published within the last 5 years, fo-
cusing on CRSwWNP, its pathogenesis, and factors in u-
encing nasal polyp recurrence a er ESS. All types of ob-
servational studies were considered eligible for inclusion.

Search strategy

A comprehensive literature search was conducted using
the PubMed database. e following keywords and their
combinations were used: chronic rhinosinusitis (2,649 re-
sults), endoscopic sinus surgery (2,293 results), and nasal
polyps (1,701 results). e nal search and review of source
texts was performed on 3 January 2025.

= Records identified from
= PubMed Database
5 (n=6643)
=
Records screened Records excluded
- (n=364) (n=6279)
@ Reports assessed for eligibility N rEiesF;g;ttscﬁ)\(/f/Iiltjt?iﬁed;Sr?oze
(n=155) of the review (n=209)

!

Studies included in review
(n=47)

=]
=
=

=
=

Figure 1. PRISMA flow diagram of the study selection process

Inclusion criteria were: publication within the last 5 years,
availability of full text, English language, relevance to the
topic, ethical approval (for original research), and high
methodological quality. Exclusion criteria comprised old-
er publications, animal studies, pharmacological models,
non-English articles, and studies lacking ethical approval
or deemed unreliable.

Data collection

Initially, titles and abstracts of retrieved papers were
screened for relevance. A total of 6,643 articles were ini-
tially identi ed from the PubMed database between 2019
and 2024. A er removing duplicates and screening based
on title relevance, 364 articles remained. Abstract review
further narrowed this to 155 studies assessed for meth-
odological quality and relevance to the inclusion crite-
ria. Subsequently, full-text articles were reviewed, result-
ing in the selection of 47 studies that were most pertinent
to the review’s focus.

Extracted data included diagnostic criteria for CRSWNP,
insights into its pathogenesis, details on ESS, and report-
ed risk factors for polyp recurrence following surgery.

e study selection process is summarized in Figure 1.

Journal of Hearing Science - 2025 Vol. 15 - No. 3
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Results

Recurrence of nasal polyps following ESS in patients with
chronic rhinosinusitis with CRSWNP occurs frequent-
ly. Multiple studies have investigated the clinical and bi-
ological factors in uencing the risk of polyp recurrence.

Clinical risk factors

Several studies have identi ed key clinical predictors for
polyp recurrence. Mohamed et al. [15] highlighted smok-
ing, concomitant asthma, allergy, previous sinus surgery,
aspirin sensitivity, and nasal anatomical variations as sig-
ni cant risk factors in their cohort of patients resistant to
medical treatment. Similarly, Fageeh et al. [16] found asth-
ma and smoking to be strongly associated with polyp re-
currence, while factors such as septal deviation, age, gen-
der, and BMI showed no correlation. Algahtani et al. [5]
reported that recurrent upper respiratory tract infections,
nasal allergies, smoking, and impaired sinus ventilation
(including turbinate hypertrophy, nasal polyps, and septal
deviation) were signi cantly associated with CRSWNP re-
currence. Correspondingly, Mamat Nasir et al. [8] identi-
ed smoking and nasal allergies as important contributors
to relapse risk in their patient cohort and Mullol et al. [2]
additionally highlighted bronchiectasis as a risk factor.

Calvanese et al. [17] found that asthma, hypersensitivity
to acetylsalicylic acid (ASA), and eosinophilia level were
signi cantly associated with polyp recurrence and involve-
ment of multiple sinus sites, but there was no link to sex,
age, or preoperative eosinophil count. Bouatay et al. [18]
similarly emphasized asthma and ASA intolerance, as well
as patient non-compliance with intranasal steroid thera-
py, as key factors in uencing recurrence risk. Abuduruk
et al. [19] additionally noted the e ect of surgery extent,
patient adherence to postoperative care, IL-5 expression,
and T2 in ammatory pro le on recurrence.

e impact of smoking on recurrence was further explored
by Cavaliere et al. [20], who found higher rates of polyp
recurrence in nonsmokers and former smokers than in
current smokers, suggesting complex interactions between
smoking status and disease progression.

Chenetal. [21] identi ed metabolic syndrome as an inde-
pendent risk factor, with recurrence risk increasing with
the number of metabolic components present. Yuan et al.
[22] reported increased polyp recurrence in CRSWNP pa-
tients with rheumatoid arthritis, emphasizing the role of
systemic in ammation.

Microbiome and in ammatory cytokines

Gan et al. [23] demonstrated that neutrophilic in amma-
tion, characterized by elevated neutrophil and eosinophil
counts and increased expression of IFN-y, IL-17A, IL-17E,
and IL-18, correlated with polyp recurrence and was linked
to dysbiosis with increased Staphylococci and decreased
Corynebacterium Species in recurrent cases. Peng et al. [24]
identi ed preoperative rectal carriage of Staphylococcus au-
reus as a signi cant risk factor, along with asthma, NSAID
allergy, and prior ESS. Yu et al. [25] further underlined

12

the role of neutrophil in ltration and elastase activity as
markers of severe disease and recurrence.

Biomarkers predicting recurrence

Beyond clinical risk factors, numerous biomarkers have
been examined for their predictive value in recurrence. Bai
et al. [26] reported that elevated eosinophil cationic pro-
tein (ECP), interleukin-5 (IL-5) expression, higher mod-
i ed Lund—Mackay (MLM) and modi ed Lund—Kennedy
(MLK) scores, as well as anti-dsDNA 1gG, were strong-
ly associated with recurrence risk.  ese ndings suggest
that both radiologic and immunologic markers may help
identify patients requiring intensi ed postoperative care.

Similarly, Viksne et al. [27] reported increased expression
of IL-4, IL-6, IL-7, IL-10, and IL-12 in the subepithelial
connective tissue of polyps from patients with recurrent
CRSwWNP, accompanied by decreased cytokine concentra-
tions in the epithelium compared to controls. IL-6 showed
a strong correlation with other cytokines and the prolifera-
tion marker Ki-67, suggesting its role as a predictor of pol-
yp recurrence. Similarly, IL-4, IL-7, IL-10, and IL-12 cor-
related with Ki-67, indicating their potential involvement
in polyp cell proliferation.

Lin etal. [28] also highlighted the prognostic signi cance
of tissue and serum biomarkers in predicting polyp re-
currence a er ESS.  eir study demonstrated that higher
levels of tissue eosinophils, ECP, serum IgE, and interleu-
kin-5 were associated with an increased risk of recur-
rence. Moreover, they pointed to the role of postoperative
factors, such as infection and changes in the nasal cavity
environment, in in uencing surgical outcomes.

Wang et al. [29] found that B7-H4 mRNA expression lev-
els were signi cantly elevated in CRSwWNP patients, par-
ticularly in those with recurrent polyps, correlating with
eosinophilia and suggesting B7-H4 as a potential marker
for predicting postoperative recurrence. Deng et al. [30]
demonstrated higher expression of SERPINB10 in re-
current CRSWNP tissues compared to primary cases and
controls, with a positive correlation between SERPINB10
and eosinophilic in ammation, indicating its potential as
a biomarker for polyp recurrence.

Niu et al. [31] identi ed increased serum levels of CSF1R
and CDC42, and decreased DHRS9, in recurrent CRSWNP
patients compared to non-recurrent cases. CSF1R expres-
sion was particularly linked to M2 macrophage polariza-
tion and cytokine production, which may contribute to
recurrence risk. Deng et al. [32] reported elevated serum
and tissue S100A8 concentrations in CRSWNP patients,
especially in those with recurrence, correlating with eo-
sinophil levels and suggesting its utility as a predictor of
surgical outcomes.

Exosomal miRNAs have also been implicated in recur-
rence. Chen et al. [33] found that increased expression
of miR-3174 and miR-192-3p was associated with high-
er recurrence risk, while Wang et al. [34] identi ed al-
tered expression of miR-141-3p and miR-3679-5p in se-
rum exosomes of CRSWNP patients, with greater changes
observed in eosinophilic phenotypes.

Journal of Hearing Science - 2025 Vol. 15 - No. 3
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Table 2. Summary of research findings [15-29,32,34-37,39,40,43,44]

Author, year

Detected risk factors

Recurrence rate in

Follow-up period

the study [%]
. Cationic eosinophil proteins, IL-5 expression, pre- _

Bai et al, 2022 [26] ESS MLM, anti-dsDNA IgG, asthma 394 -5 years
Asthma, ASA sensitivity, compliance with post- 3 vears

Bouatay et al., 2024 [18] procedure recommendations, allergic rhinitis, 20.7 >y

L (avg., min. 12 months)

Samter’s triad

Calvanese et al., 2024 [17] Asthma, eosinophilia, ASA sensitivity 24.0 2 years

Chen et al., 2022 [43] Increased CLCs expression 30.0 2 years

Chen et al., 2024 [21] Metabolic syndrome 41.8 >2 years

Deng et al., 2024 [32] S100A8 expression 233 no data
Asthma, smoking, bilateral polyps, average polyp

Fageeh et al., 2023 [16] grade, Lund Mackay score 51.5 2 years
Sinus microbiome composition, inflammatory

Gan et al,, 2021 [23] cytokines, eosinophils and neutrophils 15.6 1 year
concentration in polyp tissue

Gao et al,, 2024 [44] Increased slgE, IL-6 and decreased Treg level 24.2 1 year

Guerra et al., 2021 [36] WELEP 2, RO, WA e LS, UIEGP-2 37.8 3 years
expression, asthma, non-allergic rhinitis

Kidoguchi et al., 2020 [39] Increased NOS expression 25.7 no data
Preoperative tissue eosinophil percentage, ECR

Lin et al,, 2024 [27] IgE levels, IL-5 expression, postoperative nasal 19.5 6 months
environment

Liu et al,, 2020 [35] MUC5AC, MUC5B, MUC2 expression 23.2 6 months — 1 year
Smoking, asthma, allergy, ASA sensitivity,

Mohamed et al., 2023 [15] septal deviation, prior sinus surgery, turbinate 15.0 6 months
hypertrophy

Peng et al, 2023 [24] Rectgl S. aureus carriage, asthma, NSAID allergy, 36.3 2 years
previous ESS

Viksne et al., 2022 [28] IL-4, IL-6, IL-7, IL-10, IL-12, Ki-67 expression no data no data

Wang et al., 2022 [29] mRNA B7-H4 expression no data no data
Upregulation of miR-141-3p and downregulation _

Wang et al., 2024 [37] of MiR-3679-5p 44.8 12-31.5 months

Yu et al, 2022 [25] Human neutrophil e!astase level, serum eosinophil 257 1 year
count, IL-10 expression, younger age

Yuan et al., 2024 [22] Rheumatoid arthritis 22.6 2 years

Zhang et al,, 2022 [40] Increased level of IL-33 and sST2 28.2 3 years

Zhang et al,, 2022 [33] Increased ALCAM expression 29.1 >2 years

Tissue remodeling and immune regulation

Alterations in tissue remodeling markers have a signi -
cant impact on the risk of polyp recurrence in patients
with CRSWNP. Liu et al. [35] examined mucin expres-
sion (MUC2, MUC5AC, MUC5B) in nasal polyp tissues,

nding that elevated mucin levels correlated with pol-
yp recurrence, while downregulation was negatively as-
sociated with relapse rates. Guerra et al. [36] showed in-
creased expression of matrix metalloproteinases (MMP-2,
MMP-7, MMP-9) and decreased tissue inhibitors of met-
alloproteinases (TIMP-1, TIMP-2) in CRSWNP patients,

Journal of Hearing Science - 2025 Vol. 15 - No. 3

especially in those with asthma and nonallergic rhinitis,
which correlated with higher recurrence rates.

Zhang et al. [37] demonstrated that serum and tissue levels
of activated leukocyte cell adhesion molecule (ALCAM)
were signi cantly elevated in CRSWNP patients, particu-
larly in eosinophilic phenotypes, and correlated positively
with eosinophil counts and postoperative relapse risk. Soon
a er, Zhang et al. [38] also reported increased expression
of B cell-activating factor (BAFF) in recurrent CRSWNP
patients, which was associated with higher eosinophil
percentages and polyp recurrence.
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Table 3. Summary of research findings including the number of patients with recurrent or non-recurrent CRSWNP who completed

the whole follow-up [30,31,33,37,41,42]

Author, year

Detected risk factors

Number of patients included

Chen et al., 2024 [33]

Upregulation of miR-3174 and
downregulation of miR-192-3p

8
RG -4
NRG -4

Deng et al., 2022 [30] SERPINB10 expression

140 (60 — CRSWNP; 40 — CRSsSNP; 40 — HC)
RG-24
NRG - 36

Niu et al,, 2024 [31] CSF1R expression

Discovery cohort: 16
RG-6

NRG - 10

Validation cohort: 75
RG -24

NRG - 51

Wang et al., 2022 [42]

Increased eotaxin, G-CSFE, IFN-a, IL-13, 72
IL-17A, IL-5, MCP-1, and RANTES level

RG-36
NRG - 36

Wen et al,, 2021 [41] Increased YKL-40 expression

160 (120 — CRSWNP; 40 — HC)
RG - 40
NRG — 80

Zhang et al,, 2022 [37] Increased BAFF expression

160 (80 — CRSWNP; 40 — CRSsSNP; 40 — HC)
RG - 40
NRG - 40

Note: CRSWNPR chronic rhinosinusitis with nasal polyps; CRSsNPR chronic rhinosinusitis without nasal polyps; RG, recurrent group

(CRSWNP); NRG, non-recurrent group (CRSWNP); HC, healthy controls

Table 4. Summary of other findings included in the review

Authors

Conclusion

Niu et al,, 2023 [31]
Zhu et al,, 2022 [1]

M2 macrophages play a role in the development of CRSWNP by modulating immune
responses and contributing to tissue remodeling

AlBloushi et al., 2024 [11]
Barroso et al.,, 2023 [9]
Fokkens et al., 2020 [4]
Klingler et al., 2021 [3]
Mullol et al,, 2022 [2]

Chronic rhinosinusitis with nasal polyps and asthma frequently exhibit similar type
2 immunopathology, with epithelial barrier dysfunction observed in both conditions.
Additionally, about 25% of individuals with CRSWNP also have asthma (compared to
5% in general population)

Laidlaw et al,, 2021 [12]

Aspirin/nonsteroidal anti-inflammatory drug-exacerbated respiratory disease (AERD)

is a well-established phenotype of CRSWNP that often coexists with asthma and is
characterized by a severe clinical course

Martin-Jimenez et al., 2023 [13]

Surgical approaches involving extensive resection of the sinus bony structures (reboot

surgery) and treatment of the mucosal lining of the nasal cavity (mucoplasty), along with
improved surgical outcomes and reduced polyp recurrence, contribute to a better quality

of life for patients

Barroso et al., 2023 [9]
Miglani et al,, 2023 [14]
compared to ESS

Biological agents (including dupilumab, mepolizumab, and omalizumab) act as
alternatives to ESS, but their effectiveness in reducing polyp size is significantly lower

Kidoguchi et al. [39] linked increased expression of nitric
oxide synthase 2 (NOS2) and its gene polymorphisms with
a higher risk of postoperative recurrence, particularly in
eosinophilic CRSWNP. Zhang et al. [40] found elevated se-
rum levels of IL-33 and soluble ST2 (sST2) in eosinophilic
CRSwNP patients, which correlated with eosinophilia and
recurrence risk, demonstrating their potential as predictive
biomarkers.

14

Wen et al. [41] identi ed YKL-40 as a mediator associated
with type 2 in ammation and polyp recurrence, showing
higher levels in recurrent eosinophilic CRSWNP patients
and correlation with eosinophil counts. Wang et al. [42]
evaluated a panel of cytokines and found elevated se-
rum levels of eotaxin, G-CSF, IFN-qa, IL-13, IL-17A, IL-5,
MCP-1, and RANTES in recurrent CRSWNP patients.
Among these, eotaxin and RANTES showed strong
predictive value for recurrence.

Journal of Hearing Science - 2025 Vol. 15 - No. 3



Rusinowska — Nasal polyps in chronic rhinosinusitis

Table 5. Summary of the most common detected risk factors for polyp recurrence in CRSWNP patients

Authors

Detected factor

Abuduruk et al., 2024 [19]
Alshehri et al., 2021 [7]
Bai et al., 2022 [26]
Bouatay et al., 2024 [18]
Calvanese et al., 2024 [17]
Cavaliere et al.,, 2024 [20]
Fageeh et al., 2023 [16]
Guerra et al., 2021 [36]
Mohamed et al., 2023 [15]
Moreno-Jimenez et al., 2025 [45]
Mullol et al,, 2022 [2]
Peng et al,, 2023 [24]

Rizzi et al., 2023 [46]

Asthma

Abuduruk et al., 2024 [19]
Algahtani et al., 2023 [5]
Alshehri et al., 2021 [7]
Bai et al., 2022 [26]
Bouatay et al., 2024 [18]
Calvanese et al., 2024 [16]
Ma et al., 2022 [47]
Mamat et al., 2022 [8]
Mohamed et al., 2023 [15]

Allergy (including allergic rhinitis, eosinophilia)

Abuduruk et al., 2024 [19]
Bouatay et al., 2024 [18]
Calvanese et al., 2024 [17]
Mohamed et al., 2023 [15]
Mullol et al,, 2022 [2]
Peng et al,, 2023 [24]

ASA sensitivity

Algahtani et al., 2023 [5]
Fageeh et al., 2023 [16]
Mamat et al.,, 2022 [8]
Mohamed et al., 2023 [15]

Smoking

Abuduruk et al., 2024 [19]
Bai et al., 2022 [26]

Lin et al., 2024 [27]

Wang et al., 2022 [42]

IL-5 expression

Viksne et al., 2022 [28]
Yu et al., 2022 [25]

IL-10 expression

Gao et al., 2024 [44]
Viksne et al., 2022 [28]

IL-6 expression

Mohamed et al., 2023 [15]
Peng et al,, 2023 [24]

Prior sinus surgery

Abuduruk et al., 2024 [19]
Bouatay et al., 2024 [18]

Compliance with post-procedure recommendations

Chen et al. [43] examined Charcot—Leyden crystals (CLCs)
in nasal secretions and found elevated levels in 85% of re-
current CRSWNP cases, with high sensitivity and speci c-
ity for predicting postoperative recurrence. Gao et al. [44]
demonstrated that higher serum immunoglobulin E (SIgE)
and IL-6 levels, alongside lower regulatory T cell (Treg)
percentages, were associated with recurrence in eosino-
philic CRSWNP patients, with combined marker analysis
yielding high predictive accuracy.

Finally, Moreno-Jimenez et al. [45] showed increased ex-
pression of thymic stromal lymphopoietin (TSLP) in na-
sal polyps and elevated TSLP receptor (TSLPR) expres-
sion in peripheral blood of CRSWNP patients with low

Journal of Hearing Science - 2025 Vol. 15 - No. 3

eosinophilia, suggesting these molecules as minimally
invasive biomarkers and potential therapeutic targets.

Table 2, Table 3, and Table 4 summarize the results of the
studies included in the review.

Discussion

Recurrence of nasal polyps a er endoscopic sinus sur-
gery remains a signi cant challenge in the management of
chronic rhinosinusitis with nasal polyps. It is estimated that
approximately 20% of CRSWNP patients experience polyp
recurrence within 5 years following ESS [46]. e stud-
ies included in this review reported an average recurrence
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rate of 28%, based on follow-up periods ranging from 6
to 69 months. Notably, the highest risk of relapse occurs
within the rst postoperative year, highlighting the need
for close monitoring during this critical period [15-45].

Multiple risk factors for polyp recurrence have been
consistently identi ed. Comorbid asthma, allergic rhi-
nitis, and aspirin-exacerbated respiratory disease
(AERD) are strongly associated with higher relapse rates
[15-20,24-28,36,42,44]. Systemic eosinophilia and elevat-
ed levels of in ammatory cytokines, particularly IL-5, IL-6,
and IL-10, further contribute to persistent disease and pol-
yp regrowth [15-20,24-28,36,42,47]. Patient-related fac-
tors, such as smoking, poor adherence to postoperative care
protocols, and a history of previous sinus surgeries, have
also been implicated in increasing the risk of recurrence
[15-45]. Table 5 lists the most common risk factors found.

Recent molecular studies have provided new insights
into the pathophysiological mechanisms underlying pol-
yp recurrence. Biomarkers related to in ammation (e.g.,
NOS2, RANTES, ALCAM, BAFF, CSF1R, sST2, S100AS8,
SERPINB10, B7-H4, miR-3174, miR-192-3p) and tissue
remodeling (e.g.,, MMP-2, MMP-7, MMP-9, and their in-
hibitors TIMP-1, TIMP-2) show promise as predictors of
postoperative outcomes [29-43]. Charcot—Leyden crystals
have also emerged as potential indicators of recurrence due
to their association with eosinophilic in ammation [43].
However, these ndings remain preliminary and require
validation in larger, prospective studies before they can be
integrated into routine clinical practice.

Importantly, the in ammatory phenotype of CRSWNP ap-
pears to in uence recurrence patterns. Patients with eosin-
ophilic CRSWNP consistently exhibit higher relapse rates
than those with non-eosinophilic forms [34,37,40,41,44].
In contrast, the role of neutrophilic in Itration is less well
de ned, with con icting evidence regarding its contribu-
tion to polyp regrowth [23,25,44].

While these insights represent signi cant progress, hetero-
geneity across studies — particularly in terms of follow-up
duration, patient population, and biomarker assessment
— limits direct comparisons and underscores the need for
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standardized methodologies. Future research should pri-
oritize large-scale, longitudinal studies to validate promis-
ing biomarkers and explore targeted therapeutic strategies.

In clinical practice, incorporating established risk factors
and emerging molecular markers into pre- and postoper-
ative assessments may facilitate more personalized man-
agement strategies, ultimately improving long-term disease
control and reducing recurrence rates.

Conclusions

Based on the reviewed evidence, the recurrence of na-
sal polyps a er endoscopic sinus surgery in patients with
CRSwWNP is a multifactorial process involving complex
immune and in ammatory pathways. Numerous studies
have identi ed elevated levels of type 2 cytokines, eosin-
ophil-associated markers, matrix metalloproteinases, and
immune regulatory molecules as key contributors to polyp
relapse. Biomarkers such as ALCAM, Charcot-Leyden
crystals, mucins, and combined assessments of sIgE,
IL-6, and regulatory T-cells show signi cant potential in
predicting postoperative recurrence.

ese insights underscore the importance of integrating
biomarker evaluation into clinical practice to better stratify
a patient’s risk of recurrence, enabling personalized post-
operative management. Continued research is essential to
further validate these biomarkers and to develop targeted
therapeutic strategies aimed at reducing polyp recurrence
and improving long-term outcomes for patients.

Ultimately, improving the prediction and prevention of
polyp recurrence has the potential to signi cantly en-
hance the quality of life for a ected patients by reducing
symptoms, decreasing the need for repeated surgeries, and
minimizing the burden of chronic in ammation.
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SRODOWISKOWE CZYNNIKI SPOLECZNE W KSZTALTOWANIU ZDROWIA
KOMUNIKACYJNEGO U DZIECI Z IMPLANTAMI SLIMAKOWYMI:
RAPORT Z BADANIA PILOTAZOWEGO

Streszczenie

Wprowadzenie: Niniejszy raport podsumowuje wyniki pilotazowego etapu projektu ,,Rola spotecznych i Srodowiskowych czynnikéw w rozwoju
zdrowia komunikacyjnego po wszczepieniu implantu $limakowego u dzieci z wrodzong ghuchots” realizowanego w Swiatowym Centrum
Stuchu (WHC) w Warszawie/Kajetanach, na temat roli czynnikéw spotecznych i srodowiskowych w ksztattowaniu zdrowia komunikacyjnego
u dzieci z wrodzong gtuchota po wszczepieniu implantu $limakowego (CI). Badanie pilotazowe stuzyto walidacji i dopracowaniu scenariusza
wywiadu, ocenie przydatnosci koncepcji ICF-CY jako podstawy metodologicznej badania oraz uzyskaniu pierwszych wynikéw dotyczacych
czynnikoéw spotecznych wptywajacych na zdrowie komunikacyjne dzieci z Cl.

Materiat i metody: Wywiady przeprowadzono z 21 dzie¢mi i 20 rodzicami. W badaniu zastosowano pogtebione wywiady (IDI) z 21 dzie¢mi
z Cliich 20 rodzicami. Scenariusz wywiadéw zostat opracowany w oparciu o koncepcje ICF-CY. Analiza jakosciowa umozliwita identyfikacje
kluczowych obszaréw majacych znaczenie w ksztattowaniu zdrowia komunikacyjnego dzieci z Cl, w tym $rodowiska szkolnego, funkcjonowania
spotecznego, samooceny niepetnosprawnosci i zaangazowania rodzicéw. Probe do badania wybrano na podstawie wiedzy o populacji dzieci
poddanych implantacji w Swiatowym Centrum Stuchu (WHC) z uwzglednieniem wieku w chwili implantacji, pici oraz braku wspétistniejacych
choréb i zaburzen.

Wyniki: Dopracowanie i walidacja narzedzia badawczego: scenariusz wywiadu z dzieckiem z Cl oraz jego rodzicem/opiekunem. Dane
uzyskane podczas badania pilotazowego wskazuja, ze Srodowisko szkolne, w tym relacje z réwiesnikami i wsparcie nauczyciela, byto najczesciej
identyfikowanym czynnikiem wptywajacym na jako$¢ codziennego funkcjonowanie dzieci z Cl. Dzieci w zréznicowany sposéb postrzegaty
swojg niepetnosprawnosé, a wiekszos¢ nie okreslata siebie jako osoby z niepetnosprawnoscia, podkreslajac potrzebe redefinicji tradycyjnego
rozumienia pojecia niepetnosprawnosci. Z wypowiedzi uzytkownikéw wynika, ze istotnymi czynnikami sa réwniez zaangazowanie rodzicow
i wyzwania techniczne zwigzane z wykorzystaniem procesoréw mowy.

Whioski: Pilotaz potwierdza uzyteczno$¢ wykorzystania ICF-CY jako ramy w badaniach czynnikéw spotecznych wptywajacych na zdrowie
komunikacyjne dzieci z Cl. Podkresla takze znaczenie podejécia interdyscyplinarnego oraz potrzebe uwzgledniania czynnikdw psychospotecznych
i srodowiskowych w opiece nad dzie¢mi z Cl. Wyniki wskazujg na konieczno$¢ prowadzenia dalszych badan i opracowania holistycznych
modeli wsparcia dostosowanych do tej populacji pacjentow.

Stowa kluczowe: implant Slimakowy « badania interdyscyplinarne e dzieci z wrodzong gtuchotg ¢ ICF-CY < badania pilotazowe

Introduction

Project context
is report presents the results of the pilot phase of an inter-

disciplinary project“ e Role of Social and Environmental
Factors in the Development of Communicative Health af-
ter Cochlear Implantation in Children with Congenital
Deafness,” conducted at Poland’s World Hearing Center
(WHC) in Kajetany. e pilot study’s aims were three-
fold: to test a new interview framework for children with
cochlear implants (Cls) and their caregivers; to assess the
applicability of the ICF-CY framework developed by the
United Nations as the methodological foundation of the
study, and to gather initial data on factors a ecting the de-
velopment of communication health in young CI users.
Insights gained from the pilot will guide further re nement
of the interview protocol and of an online questionnaire.

Our project combines audiological, medical, and socio-
logical aspects to provide a multidimensional assessment
of the communication health of children with Cls. Future
phases will expand the study sample and analyse the im-
pact of each dimension on long-term outcomes. In this
way we aim to develop comprehensive guidelines for prac-
titioners, schools, and families for maximising Cl bene ts
and for developing communication health.

22

To better understand our approach, we rst outline cur-
rent knowledge regarding cochlear implantation in chil-
dren. Research con rms that early implantation, especially
before 3 years of age, signi cantly increases the likelihood
of developing typical language, perception, and social in-
teraction [1,2]. Children implanted early generally have
better speech comprehension and production, and per-
form better in social settings compared to those implant-
ed later [3,4].

However, even when children have similar medical pro-

les, there is considerable variability in outcomes, a ected
not only by technical and medical factors but also by psy-
chosocial and environmental conditions [5]. Key in uenc-
es include age at implantation, family environment, peer
and school support, communication methods at home, and
parental involvement. Recent studies highlight that social
relationships — with parents, teachers, and peers — strong-
ly a ect language development and psychosocial well-be-
ing in children with a CI [6,7].

A holistic approach is increasingly recognised as essential,
considering functional outcomes alongside psychosocial
and environmental factors. e International Classi cation
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of Functioning, Disability and Health (ICF) [8] and its
Children & Youth Version [9] o er valuable frameworks
for assessing and planning rehabilitation of CI recipients
[10]. Important determinants of Cl outcomes include age
at implantation, medical comorbidities, social determi-
nants of health, and bilateral versus unilateral implanta-
tion [11]. Early implantation and bilateral hearing are
associated with better results.

According to the ICF and ICF-CY, good functioning re-
quires not only an intact auditory system but also activity
and social participation, which are shaped by environmen-
tal factors such as social engagement and system-wide sup-
port [12]. Previous research on adults with Cls has used the
assessment protocol based on the ICF model to gauge Cl
outcomes and has demonstrated that Cls improve auditory
performance, communication, and well-being [10,13,14].

Communication health and the social
environment

Following the American Speech-Language-Hearing
Association (ASHA), which de nes communication health
as an individual’s or a group’s collective speech, language,
and/or hearing health and well-being [15], we propose a
related concept of communication health. In the ASHA
de nition, communication health is extended from the
individual to the population level, going beyond discrete
biological processes to include social and ecological fac-
tors, so that optimal communication health is achieved
through preventing and mitigating communication disor-
ders while promoting e ective communication. Building
on this framework, we de ne communication health to be
the individual’s ability to use speech, language, and hear-
ing to participate fully in social life. Within a modern
public health model, this construct sees communication
as a key determinant of health and not merely a clinical
de cit. Re ecting this view, a recent paper calls for inte-
grating speech, language, and hearing sciences into a sys-
tems-based approach in order to overcome communica-
tion barriers and promote social participation [16].

Impaired development of communication in early child-
hood poses signi cant risks to a child’s health and well-be-
ing, limiting their social and relational engagement [17]. In
other words, a child’s language and communication skills
are closely linked to their psychological and social func-
tioning. According to the ICF framework, communication
involves not only auditory function but also activity and
participation, so that it depends on personal and environ-
mental factors.  us, communication health will encom-
pass sensory and linguistic pro ciency as well as the ability
to engage in family life, schooling, and social interactions.

Children with Cls

For children with a Cl, communication health is a com-
plex, multidimensional construct having audiological, so-
cial, and psychological components. Despite technological
advances and generally positive outcomes, children with
Cls can still face communication challenges and limita-
tions in social participation [18,19]. Parents and profes-
sionals share the challenge of supporting a child to achieve
its full personal, educational, and social potential [20,21].

Kukietko et al. — Social factors and Cl children

All this underscores the need for exible, individualised
support and making use of comprehensive assessments
that include audiological, environmental, and psychologi-
cal factors [6]. However, prior research has mainly focused
on audiological and medical factors, o en neglecting the
social and environmental aspects. To date, the ICF-based
protocol has not been systematically used to assess
outcomes in children with Cls.

Our project uses the ICF-CY framework to analyse the
social and environmental factors that a ect the out-
comes of cochlear implantation in children with congen-
ital deafness. Our study employs a 360-degree interdisci-
plinary approach, combining audiological, medical, and
sociological data.

Key dimensions

Based on the ICF-CY framework in the context of commu-
nication health (see Table 1), we identi ed four key con-
ceptual dimensions for the study. (1) School environment
—analysis of educational conditions and the availability of
specialised support revealed the signi cant impact of the
school environment on children’s communication skill and
emotional development (in the ICF framework: environ-
mental factors). (2) Social functioning — sociological stud-
ies have highlighted the role of a child’s peer interactions
and participation in extracurricular activities in shaping
their sense of belonging and social competence (in the
ICF framework: activity and participation). (3) Perception
of one’s own disability — conversations with children indi-
cated that many young patients do not identify with the
concept of “a person with a disability” is rede nition
of self-identity is crucial for their self-esteem and moti-
vation for further rehabilitation (in the ICF framework:
personal factors). (4) Parental involvement — family sup-
port, both emotional and organisational, also emerged as
a fundamental factor enhancing therapy e ectiveness and
overall satisfaction with implantation outcomes (again,
in the ICF framework, these are environmental factors).

We hypothesise that social environmental variables — fam-
ily and peer relationships, school and leisure function-
ing, and community engagement — signi cantly a ect the
bene ts available from using a CI. Our 360-degree re-
search strategy was to collect data from diverse respond-
ents through in-depth interviews (IDI), focus groups, and
computer-assisted web interviews.

Assumptions and expected outcomes

Our research was based on three core assumptions: (1) that
social factors, such as support from family and friends,
signi cantly a ects Cl outcomes over and above medi-
cal factors; (2) that active engagement in school and peer
environments, combined with a positive self-identi ca-
tion, helps overcome limitations associated with deaf-
ness and hearing loss; and (3) that the ICF-CY framework
provides an accurate and multidimensional assessment of
functioning in children with Cls. We hope that our nd-
ings will contribute to the development of practical rec-
ommendations for families, educators, and professionals,
while also promoting participatory approaches in pediat-
ric research. Furthermore, adapting the ICF-CY tools to a
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Table 1. Main conceptual dimensions and how they can be operationalised into a questionnaire

Dimension ICF-CY concept Details Operationalised questions
Social Activity is a person’s Includes verbal e Communication patterns, the quality of
activity performance of a task or and nonverbal communicating with others
and social taking an action; activity communication, e The way free time is spent (alone or with
functioning limitations are the difficulties  coping with everyday others): e.g., watching movies, listening to
a person may have in acting life situations, and music, sports
functioning at home, ¢ Dealing with usual and unusual situations
school, and within peer ¢ Functioning at home and outside the home
environments (e.g., school, with peers)
¢ Responsibilities at home and outside the
home
¢ |dentifying what is easy, and what is difficult
(when alone or with others), and why
Social Participation is a person’s Involvement in Involvement in family events

participation

involvement in certain life
situations. Limitations to
participation are problems
that hinder a person.
Engaging in life situations.
Being included in a particular
area of life, being accepted,
or having access to needed
resources

family, school, and
extracurricular events,
participation in additional
activities, as well as
functioning in situations
requiring increased
auditory effort

Involvement in school
Extra-curricular activities
Situations requiring auditory “effort”

Self-
identification
and
identification
by others

Two dimensions to
understand the “if” and
“why” disability is used
in the way respondents
describe themselves and

Seeing oneself as a
person with or without
a disability. Perception
by others from the
perspective of disability

Is a child with an implant a person with or
without a disability?

What makes the child see/define themself
this way?

How do others see the Cl processor in the

how others describe them

respondent?
e What is a Cl processor? (a body part or
something artificial)

Polish context will help establish a common terminology
for describing how children with Cls function, facilitat-
ing comparisons across centers and borders and improving
support networks.

Ethical considerations

A full-scale research project“ e Role of Social and Envi-
ronmental Factors in the Development of Communicative
Health a er Cochlear Implantation in Children with
Congenital Deafness,” is scheduled for implementation at
the World Hearing Centre between 2024 and 2027, and
has received prior approval from its bioethics committee.
Approval covers the study design, participant recruitment
procedures, consent forms for parents/caregivers, and the
data management protocol. Prior to each interview, par-
ents or legal guardians provided written consent on be-
half of both themselves and their child.

Material and methods

Study design

As part of the preparations for the full multi-year research
project (2024-2027), an exploratory pilot study was con-
ducted with the primary aim of developing, testing, and pre-
liminarily validating an innovative research tool. is study,
reported here, constitutes the rst phase of the “360-degree”
research strategy involving a comprehensive assessment
of the functioning of children with Cls and incorporates
perspectives from both patients and their parents.
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is pilot was conducted at the World Hearing Center,
a large clinical and scienti c facility in Warsaw specialising
in the diagnosis, treatment, and rehabilitation of hearing
disorders. e pilot study took place from 2-5 September
2024 and involved a carefully selected group of 41 partici-
pants who met the inclusion criteria for the main project.

Special care was taken to create a welcoming and safe en-
vironment. Interviews were conducted in familiar spac-
es within the WHC. Children were given the option to
participate in the interview either by themselves or in the
company of their parent or caregiver.

e pilot involved several key stages:

(1) Development of the research tool. Based on a literature
review and consultations with experts, the structure
of in-depth interviews and questionnaires was devel-
oped. ey were grounded in the ICF-CY guidelines
and the latest trends in hearing rehabilitation research.

(2) Tool testing in clinical settings. Individual interviews
were conducted with children and their parents, an-
alysing the audiological, psychosocial, and environ-
mental aspects of daily life.

(3) Preliminary qualitative and quantitative analy-
sis. e collected data was analysed to identify the
strengths and weaknesses of the tool, assess the clar-
ity of questions, and detect potential di culties in

2025 Vol. 15 - No. 3

Journal of Hearing Science -



interpretations as well as in reactions of interviewers
with related questions.

(4) Gathering feedback from participants and experts.
Following the initial work, consultations were held
with participants and the research team, enabling im-
provements to be made to the tool before the main
study is implemented.

e pilot study made it possible not only to verify the prac-
tical usability and validity of the research tool but also to
identify key strengths, areas for improvement, as well as
potential methodological barriers that might occur in the
main project. e pilot results serve as a basis for opti-
mising research procedures and ensuring the quality and
reliability of data in the main project.

Participants

e pilot study involved 41 participants — 21 children with
congenital hearing loss and 20 parents or legal guardians.

e inclusion criteria for the children were congenital total
deafness, age between 7 and 18 years, and at least 5 years
of experience of using a Cl. Additionally, to eliminate oth-
er factors that might a ect the results, children with co-
morbid disabilities (such as neurological, intellectual, or
motor disorders) were excluded. e children were divid-
ed into four groups, allowing for analysis that aims at un-
derstanding the functional development across stages of
childhood and adolescence [22]: 7-9 years (children of
early school age, at a stage of intensive development of ba-
sic language and social skills); 10-12 years (prepubescent
period, characterised by increased independence and de-
velopment of interpersonal skills); 13—14 years (early ado-
lescence, a time of intense emotional and social changes);
15-18 years (late adolescence, preparation for adulthood
and independence). Table 2 shows the number of chil-
dren in each age group.

Selection of participants was based on purposive criteria,
using the patient database of the World Hearing Center,
which ensured that the group was representative of chil-
dren with congenital deafness who use Cls in Poland.
We did not gather parents’ ages; that will be gathered in
the main study.

e range of ages allowed for a diverse range of experienc-
es related to implantation and daily functioning to be cap-
tured, both in educational and social contexts. Parents and
guardians involved in the study played a key role in pro-
viding information about the family environment, support,
and observations of the child’s development. ey gave a
complementary view of the child’s situation and the factors
impacting the e ectiveness of implantation.

Research tools

To assess the functioning of children with Cls, an orig-
inal structure for in-depth interviews was developed. It
uses the methodological framework and guidelines of the
International Classi cation of Functioning, Disability and
Health — Children & Youth Version (ICF-CY). We focused
on three key areas of functioning. e main conceptual
dimensions are shown in Table 1, with examples of how
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Table 2. Gender balance of completed pilot study interviews

Age group [years] Girls Boys
7-9 2 3
10-12 2 3
13-14 2 3
15-18 3 3
All 9 12

these were operationalised into a questionnaire. Detailing
the whole tool requires further work, which is being done;
here we describe it in general using only high level terms.

e interview structure was designed to enable a multidi-
mensional analysis of the experiences of both children and
their parents, considering audiological, psychosocial, and
environmental aspects. e in-depth interview consisted
of six logically connected stages, allowing for a gradual in-
troduction of the participant to the research topic and an
open exploration of key areas of functioning: (1) Warm-
up — introductory questions aimed at building an atmos-
phere of trust, learning about the child’s interests, and re-
ducing stress related to participating in the study; (2) Free
time — exploration of preferred ways to spend time outside
of school, including recreational, sports, and social activi-
ties, as well as barriers to and opportunities for social par-
ticipation; (3) School — analysis of educational experienc-
es, relationships with teachers and peers, identi cation of
hearing challenges in the school environment, and strat-
egies used to manage them; (4) Hearing situations — de-
tailed discussion of everyday situations requiring auditory
e ort, such as conversations in noisy environments, par-
ticipation in group activities, and use of assistive devices;
(5) Child’s “relationship” with the implant — questions about
the child’s subjective perception of the implant, its role in
daily life, feelings about using it, and any technical chal-
lenges; (6) Conclusion —summary of the conversation, op-
portunity for open expression about personal experiences,
and suggestions regarding support and needs.

e tool is designed to collect rich qualitative data, al-
lowing for a multifaceted analysis of factors surrounding
the e ectiveness of cochlear implantation, as well as the
identi cation of individual and environmental barriers
and resources supporting the development of children
with implants.

Data analysis

Data analysis used a qualitative approach, utilising a care-
fully developed codebook consisted of two layers:

(1) Code categories (general topics) — covering the main
thematic areas emerging from the interviews, such
as school functioning, peer relationships, leisure ac-
tivities, social participation, perception of disability,
technical challenges, and family support.

(2) Analytical codes (detailed) — precise identi ers re-
lating to speci c aspects of participants’ statements,
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e.g., coping strategies in noisy environments, pre-
ferred forms of activity, particular technical di cul-
ties related to the implant, or ways the child perceives
themselves.

e interview transcripts were systematically coded. s
enabled the identi cation of recurring themes as well as
the most frequently mentioned topics and the unique,
individual experiences of the participants.

Since a mixed-method approach was in place, quantita-
tive analysis was also possible. A frequency analysis was
conducted to identify the occurrences of speci ¢ catego-
ries and analytical codes. is allowed most signi cant
topics and themes to be identi ed and allowed compari-
sons to be made between di erent age groups and between
children and parents.

Finally, the data analysis was enriched through triangu-
lation — comparing results obtained from di erent sourc-
es (children vs parents) — which improved the reliability
and validity of the interpretations. is approach allowed
the main analytical categories to be identi ed as well as
capturing relationships and contexts that may be help un-
derstand the factors in uencing the outcomes of cochlear
implantation in children.

Results

e pilot study enabled the development and prelimi-
nary testing of the interview framework speci cally de-
signed for children with Cls and their parents/caregiv-
ers. Assessment was also made of the applicability of the
ICF-CY model as the appropriate methodological foun-
dation. In this way, we were able to obtain valuable initial
data on the social determinants of communication health
in children with Cls, as follows.

Topics discussed

e content analysis of the in-depth interviews with chil-
dren with Cls identi ed seven key topics that re ected
the most important aspects of daily life and its challenges.

e most frequently mentioned topic was school (165 men-
tions). e children gave detailed descriptions of their ex-
periences with learning, the relationships with teachers
and peers, and strategies for coping with hearing di  cul-
ties at school. School-related topics encompassed both ed-
ucational and social aspects, including their participation
in lessons, school breaks, and extracurricular activities.
Children mentioned classes they liked, such as: “I don't
like classes where you must write a lot, but computer sci-
ence and PE. are ne.” ey mentioned issues they faced
at school: “Sometimes | can't hear well when the room is
noisy, | have to concentrate more then” Both were then
subject to closer study among the research leaders to un-
derstand how it was possible to deepen understanding of
how such answers can be used to increase the children’s
quality of life (such as by increasing care).

e second most frequently discussed area was leisure time
(63 mentions), during which children talked about their
interests, favorite recreational and sports activities, as well
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as how the implants a ect their ability to participate in so-
cial life outside school. ey mentioned that some activi-
ties required auditory e ort while others provided a break
from acoustic stimuli. For example:

(a) “I'm putting together Lego, the latest set has 3000
parts. A couple of days it takes. Even when | went
to a semi-college and ended at 5 p.m. It's from 5to 7
p.m. every day that’s how | put together for a week.”

(b) “Well, yes, paint something on a piece of paper, make
something out of boxes, some structures. Now we
made such a house that you can enter it from a card-
board box, only it has already crumbled.”

(c) “I[...] dance —a lot of people now do that on TikTok
and that's how they dance all these dances — so | do
the same: | prepare the choreography and perform it,
record it, and post it on TikTok”

(d) “Well a lot... | also train aerial acrobatics for exam-
ple. I had my rst class yesterday. But three years I've
been training, only that the rst classes sort of this
year, from this school year. [...] In acrobatics there
are such hanging wheels and still such sashes, on them
you hang... we learn various ips, star without hands
and such things”

As with the previously described cases, the answers were
the subject of robust discussion to see how they could be
used in the ongoing study as well as improving quality
of life and raise awareness (e.g. in parents and doctors).

Further relevant topics occurring in interviews included:

—  The child’s “relationship” with the implant (54 men-
tions). is covered subjective feelings about using
the device, the level of acceptance, technical challeng-
es, and the implant’s role in daily life.

—  Perception of disability (46 mentions). Here, children
shared re ections on their identity, sense of di er-
ence (or lack thereof), and how they were perceived
by others.

—  Peer relationships (46 mentions). s focused on in-
teractions with friends, experiences of inclusion or
exclusion, and support from peer groups.

—  Hearing situations (45 mentions). Children described
everyday challenges related to sound perception, un-
derstanding speech in noisy environments, navigat-
ing various acoustic settings, and adapting to chang-
ing auditory conditions.

—  Technical aspects related to CI usage (16 mentions).
Children addressed practical issues such as operating
the speech processor, managing technical di  culties,
charging batteries, and maintaining the device.

—  Family (12 mentions). Children highlighted support
from close relatives, the role of parents in the reha-
bilitation process, and the importance of the home
environment for their development.
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—  The future (5 mentions). Children shared their dreams,
plans, and concerns about their future lives with an
implant.

Such a broad spectrum of topics highlighted the complexi-
ty that children with a Cl experience and the multidimen-
sional nature of the factorsa ecting their functioning. e
collected data provided a rich source of insight for further
analysis, making it possible to identify both universal and
individual needs and challenges.

Functioning at school

Functioning in the school environment emerged as the
most frequently discussed topic in interviews with chil-
dren with Cls, highlighting the signi cant role of school
in their daily lives and social development. Participants
were especially eager to talk about their favorite subjects,
most commonly mentioning mathematics, English, and
computer science (a total of 27 mentions). e children
related how they performed well in these subjects, and
their satisfaction with learning contributed to a positive
attitude toward school.

Nevertheless, a signi cant portion of their responses de-
scribed the hearing di  culties encountered in the school
setting (15 mentions). e children pointed to challenges
related to understanding speech in noisy classrooms, dur-
ing lessons held in large groups, and in activities that re-
quired quick information exchange. ey noted the need
to use various compensatory strategies, such as asking
teachers to repeat instructions, choosing seats closer to
the teacher, or using additional learning aids. Some said
that openness and understanding from teachers and class-
mates played a crucial role in overcoming communication
barriers and building a sense of acceptance.

Many respondents also pointed to physical activity, espe-
cially sports and physical education classes, as their most
enjoyable school activities. Sports were seen as a space
where they could demonstrate skills that were independ-
ent of hearing, build peer relationships, and develop self-
con dence. e children said that participating in sports
activities allowed them to integrate more fully with the
group and give them a sense of equality with their peers.

In summary, school for children with a Cl is, on the one
hand, a source of joy and satisfaction, and on the other, an
area where they must face hearing-related daily challenges.
Coping strategies, support from teachers, and the open-
ness of the school environment to their needs are crucial.

Leisure time and activities

Analysis of the children’s statements showed that time out-
side of school is a signi cant aspect of their daily lives, pro-
moting both personal development and the formation of
social relationships. e most frequently mentioned lei-
sure activity was playing computer games (19 mentions).

e popularity of this activity can be explained by its vis-
ual appeal, the ability to adjust the di culty level to the
individual, and — particularly important for children with
Cls — the reduced need for intensive auditory interac-
tion. Computer games o er children an opportunity to
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engage in a virtual world where hearing barriers are less
prominent, and success relies mainly on manual dexterity,
re exes, and logical thinking.

Among physical activities, soccer (12 mentions) was the
most popular, as it not only supports motor development
but also facilitates peer integration and the development of
teamwork. Swimming (7 mentions) was another frequently
chosen form of exercise, although some children pointed
out technical limitations relating to non-waterproof pro-
cessors, which sometimes hinder full participation.

Among activities that foster creativity and manual skills,
children mentioned drawing and building with Lego bricks
(6 mentions each).  ese activities allow for self-expres-
sion, the development of imagination, and spending time
in a calm and relaxing way, regardless of hearing ability.

It is worth noting that the leisure activities chosen by chil-
dren with Cls were quite similar to those preferred by their
hearing peers, though they o en consider speci ¢ needs
and abilities related to their experience of deafness and
implant use.  ese activities serve an important compen-
satory function, allowing children to develop in areas in-
dependent of hearing while also helping to build a sense
of competence and belonging.

Perception of disability

One of the most important and surprising ndings of the
study was the signi cant diversity in how children with
Cls perceive their own disability. Analysis of the state-
ments revealed that the largest group of participants — eight
children — did not identify themselves as individuals with
adisability.  ese children said that, thanks to the CI, they
could function in everyday life almost like their hearing
peers, and that the di erences resulting from their hear-
ing loss are insigni cant or even invisible to them.  eir
narratives included expressions indicating a sense of nor-
mality and full social integration, re ecting a high lev-
el of acceptance of their own health condition and tech-
nological support. For example, when asked “Do you see
yourself as a person with a disability?” the children said:
(a) “No. Because the people I've met don’t even notice
it in me. And most people forget about it. Teachers are
the same, because they even forget that | have it, because
I function in such a way that it’s not visible” (b) “No, but |
know that | am a disabled person because | have implants.
So I don’t consider myself to be an able-bodied person, but
I know that | am disabled because | have implants. Well,
I consider myself to be an able-bodied person.”

A second group, consisting of six children, displayed an
ambivalent attitude, expressed in responses such as “both
yesand no”  ese children recognised certain limitations
related to the implant and hearing loss but did not clear-
ly de ne themselves as individuals with a disability. ey
0 en said their experiences were complex and context-
dependent — in some situations, they felt “normal;” while
in others, they encountered barriers or di culties that
could be perceived as expressing a disability. For example:

(a) “Yesandno. atsnotaverygood answer. Because yes
and no, maybe I'll start with no. No, because thanks
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to that, thanks to my parents, thanks to everything
they’ve done for me, | feel like a normal person who
just comes here every year. It’s like the only sign, and
I function normally like my peers, sometimes better
than them, sometimes worse than them. It’s like thanks
to that | feel normal, in the sense that | don't see my-
self as that kind of person. But when it comes down to
it, for example, if someone starts pointing it out dur-
ing an argument or discussion, or if I simply see such
a situation and nd myself in a situation where | am
unable to do something because of these processors
or this defect, then yes, | see myself as such a person”

(b) “On the one hand, you could say yes, but on the other
hand, I've learned a lot, so it's  y- y. Well, for ex-
ample, | can't do certain things, like swimming with
the device, or | won't be able to hear, or... ere’s
also the fact that some of my friends envy me be-
cause when | go to sleep, | can take o the device and
go to sleep peacefully. Is that so cool? Sometimes my
mom told me that it's dangerous because something
could fall or start burning and | wouldn't hear it. But
when my brother sleeps, | look at him and he sleeps
like a log. But... You don't know if he would hear an-
ything. Most of the time it’s like that, but when I look
at my parents, when | was little, | always shouted to
my mom that | wanted to pee, or something else, or
a drink, and my mom always got up. I o en watch
her, and she falls asleep, and is asleep in  ve seconds.
I say, how do you do it, Mom? I don't know.”

Only a small group — three children — unequivocally iden-
ti ed themselves as individuals with a disability.  ese
children frequently pointed to speci c challenges and
limitations they experienced in daily life, both in terms
of communication and social functioning.  eir state-
ments re ected an awareness of di erences and di cul-
ties that, despite technological support, continue to impact
on their lives.

is diversity in how children perceive their own disa-
bility highlights the need to rede ne traditional concepts
of disability in the context of modern rehabilitative tech-
nologies such as Cls. It also underscores the necessity of
an individual approach to psychosocial support that con-
siders children’s subjective experiences and self-identi-
cation, rather than relying solely on objective medical
criteria. Understanding how children view their situation
is crucial for e ectively planning therapeutic and educa-
tional interventions that promote their development and
social integration.

Technical challenges

Statements from the children clearly indicate that despite
the signi cant bene ts of using Cls, daily life with the de-
vice also involves several technical challenges. e most
frequently reported issue was the lack of water resistance
of the speech processors (16 mentions). is limitation
e ectively excludes children from many water-related ac-
tivities, such as swimming, playing in the pool, or spon-
taneous play in the rain. For many young implant users,
having to remove the processor before coming into con-
tact with water is not only uncomfortable but also leads

to feelings of exclusion from their peer group, especially
during school activities or group trips.

e second signi cant technical challenge was the need
for frequent charging or battery replacement in the pro-
cessor (8 mentions). Children pointed out that the device
running out of power during the school day or while en-
gaged in activities outside the home can lead to a sudden
loss of connection to the world of sounds, causing stress
and a sense of uncertainty. is required both them and
their caregivers to constantly monitor the battery level
and carry spares, which can be inconvenient and limit the
spontaneity of daily life.

Another set of problems involved di  culties securing the
processor (5 mentions). Children reported that the device
can slip or shi  during movement or physical activity and
can be uncomfortable when worn for extended periods.

ese issues are especially noticeable during sports, active
play, or when wearing headgear, which can negatively a ect
comfort and willingness to participate.

ese technical challenges demonstrate that although
cochlear implants provide new opportunities for devel-
opment and social integration for children with congeni-
tal deafness, there is still a need for further technological
improvements. Enhancements in water resistance, extend-
ed battery life, and improved ergonomics of the processor’s
attachment could signi cantly enhance the quality of life
for young users and enable them to participate more fully.

Parents’ perspective

Interviews conducted with parents and caregivers of chil-
dren with Cls provided insight into a range of highly im-
portant aspects of treatment and rehabilitation that o en
lie beyond the direct experience of the children themselves.
e parents emphasised the crucial role of early diagno-
sis, highlighting the importance of both newborn hear-
ing screening and genetic testing, which enable the iden-
ti cation of causes of hearing loss and the prediction of
the risk of hearing impairments in other family members.
Many parents also shared their own experiences related
to the history of hearing loss in their families, which af-
fected their vigilance, prompt decision-making, and active
pursuit of the best therapeutic solutions for their child.

A strong theme was the tremendous involvement of parents
in the development of their Cl-wearing child. Caregivers
not only actively participated in rehabilitation but also
undertook numerous actions to support the development
of their children’s communication, social, and emotional
skills. ey expressed the necessity for continuously mon-
itoring progress, motivating their child to engage in work,
and building a positive sense of self-worth.

Parents also shared their own strategies for coping with the
challenges associated with hearing impairment within the
family.  ese strategies included seeking support in parent
groups for children with implants, utilising specialist con-
sultations, and actively participating in their child’s school
and social life. Some parents highlighted the importance
of educating themselves about implant technology, chil-
dren’s rights, and available system support.
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A strong conviction was the need to implement compre-
hensive therapy that went beyond traditional speech ther-
apy. Parents described the need to collaborate with a wide
range of specialists: psychologists, educators, special ed-
ucators for the deaf and hard of hearing, as well as sen-
sory integration therapists. Many caregivers stressed that
e ective rehabilitation required a holistic approach, en-
compassing not only speech development but also emo-
tional support, building social relationships, and develop-
ing coping skills for everyday challenges.

e parents’ perspectives add valuable insight into how
a child with a CI functions, extending over medical and
genetic factors as well as psychosocial and organisation-
al ones.  eir experiences and involvement constitute
a valuable source of support and inspiration for creating
individualised and e ective therapy programs.

Discussion

Use of the ICF in research on CI users

e ICF, together with its child-speci c version (ICF-CY),
constitutes a universal framework that encompasses all di-
mensions of human health and selected aspects of well-be-
ing. It is not restricted to individuals with disabilities; rath-
er, it applies to all people, providing a comprehensive and
standardised language for describing the full spectrum of
health-related states. Notably, it conceptualises health in
a positive sense, as the overall well-being of an individu-
al, rather than merely as the absence of disease. It organis-
es information in a structured, meaningful, and accessible
manner for a broad range of users. e conceptual frame-
work developed by Lorens et al. in 2014 [10] has been in-
ternationally validated and thoroughly reviewed by mem-
bers of the HearRing Group — an international consortium
of leading clinical and research institutions specialising in
hearing disorders. In collaboration with Melissa Selb from
the ICF Research Branch, this work has resulted in the de-
velopment of a structured methodology for applying the
ICF in a comprehensive and standardised manner within
international, multicenter research studies [10].

Findings from previous studies [13,14] have demonstrated
that the selected ICF categories and associated measure-
ment tools provide a standardised and holistic framework
for evaluating outcomes in adult Cl users.  is ICF-based
protocol 0 ers acommon language that facilitates consist-
ent assessment across both clinical practice and research
contexts, enabling meaningful comparisons at national and
international levels, as well as across individual and group
cases. e clarity and universality of ICF-based outcome
descriptions make them accessible to professionals beyond
the eld of cochlear implantation, thereby promoting in-
terdisciplinary collaboration and enhancing the under-
standing of each patient’s rehabilitation needs. Integrating
this approach into routine clinical care supports a truly
patient-centered rehabilitation model, one that considers
not only impairments in body functions and structures,
but also activity limitations, participation restrictions, and
environmental factors. All of this ultimately contributes
to improved outcomes for adult CI users.

Kukietko et al. — Social factors and Cl children

At the same time, ICF-CY provides an adapted frame-
work speci cally suited for capturing the developmental
and contextual complexities of pediatric populations. e
ICF-CY enables a systematic evaluation of functioning at
multiple levels, including body functions and structures
(e.g., hearing ability, speech perception, sound localisa-
tion), activities (e.g., communication competencies), and
participation (e.g., engagement in educational settings and
family life). Crucially, it also highlights the role of environ-
mental factors — both facilitators and barriers — that sig-
ni cantly a ect the daily experiences, development trajec-
tories, and rehabilitation outcomes of children with Cls.

erefore, in the current project, we are aiming to incor-
porate the ICF-CY into outcome assessments so as to pro-
mote a comprehensive understanding of a child’s func-
tioning. In this context, a child with a Cl may be viewed
as having a physical disability (unable to hear or hard of
hearing without the implant), yet, with appropriate social,
educational, and family support, they can achieve commu-
nication and social competencies comparable to those of
their hearing peers. As a result, the concept of “disabili-
ty” is rede ned; it is no longer seen as a permanent lim-
itation but rather the outcome of a dynamic interaction
between the individual and their social environment. e
ICF-CY categories selected for cochlear implantation pro-
vide a structured overview of key domains of functioning
that should be assessed; importantly, however, they do not
specify corresponding measurement tools [23,24], and this
is where our project aims to 1l the gap.

Conclusions

Our pilot study demonstrates how interdisciplinary assess-
ment based on the ICF-CY model can be used to evaluate
the way in which children with Cls function in daily life.
Combining insights from children, their parents, and pro-
fessionals can yield a rich, holistic view of childrens’ expe-
riences and, crucially, reveal important environmental fac-
tors that shape communication health a er implantation.

ese factors go well beyond standard medical and audi-
ological metrics and underscore the pivotal roles that so-
cial, emotional, and family contexts play in rehabilitation.

Our preliminary ndings suggest that the success of a Cl
in fostering e ective communication is linked, among
other things, to:

(1) Parental involvement in the childs development. e
parents’ active engagement, emotional support, and
consistency in following through with therapy are es-
sential for achieving the full bene ts of an implant.

(2) Balance in leisure activities. Leisure allows a child
to pursue a variety of interests (both individual and
group-based), promotes social integration, and helps
build self-esteem.

(3) Strategies for coping with school challenges. Support
from teachers and the school environment helps min-
imise communication barriers and fosters full partic-
ipation in classroom life.

Journal of Hearing Science - 2025 Vol. 15 - No. 3

29



Original articles « 21-31

(4)

e
will

Redefinition of the concept of disability. Modern reha-
bilitation technologies mean that an increasing num-
ber of children with implants do not perceive them-
selves as disabled, and this calls for a new perspective
on what is needed to support them.

next phases of the project, planned for 2024-2027,
involve a deeper analysis of the ways by which fami-

ly, school, and peer environments a ect long-term CI out-
comes. It is hoped that the results will contribute to the

development of new recommendations and standards of
practice for Cls in clinical and educational settings, sup-
porting children with Cls achieve their full potential.
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Introduction

Howlett and Murphy — Tinnitus in UK veterans

Material and methods

Tinnitus is the perception of hearing sound without any
external auditory source for that sound [1] and this can
present in various forms such as ringing, buzzing, or hiss-
ing. Tinnitus is mostly described as subjective, whereby it
can only be heard by the person perceiving it and it can-
not be heard by others or detected with medical instru-
ments [1]. In contrast, objective tinnitus is caused by an
actual physical source in the body and can be identi ed
by others [2]. While there are inconsistencies in preva-
lence rates, tinnitus appears to be more common in the
veteran population compared to the general population
[3,4]. s increased prevalence in the veteran popula-
tion is likely multifactorial, with potential risk factors in-
cluding noise exposure, occupational hazards, traumatic
brain injury, and ototoxicity [5-7].

In veterans, tinnitus has been associated with impaired job
performance, sleep problems, and psychological di cul-
ties including depression and anxiety [8]. e in uence
of tinnitus can range from mildly disruptive to severe-
ly debilitating with profound social and economic con-
sequences [9,10]. While individuals o en encounter dis-
tress when experiencing tinnitus, in many, the impact of
tinnitus dissipates over time and does not cause enduring
stress [7]. However, some may experience consistent, both-
ersome tinnitus, with symptoms that hinder their quali-
ty of life [11].  ough there is no cure for tinnitus, nu-
merous approaches attempting to manage symptoms and
associated distress have been developed [1,12,13].

e majority of prior research is quantitative and has fo-
cused on measuring tinnitus severity, while few studies
have used qualitative methodologies to explore the im-
pact of tinnitus in veterans. Quantitative studies o en
do not capture the personal meaning and experience and
the day-to-day impact of living with tinnitus, especially in
veterans. To date, there is little research exploring an in-
dividual’s self-perception of tinnitus and their likelihood
to seek services [14,15]. Additionally, there is current-
ly no intervention o ering an e ective solution to tinni-
tus [1,12,13,16] and many management interventions are
poorly researched, and o en described as experimental
or controversial [3,17]. Finally, the majority of research
in the veteran population has been conducted in the US
and thus there is a large gap of research into the UK pop-
ulation (e.g., [18,19]). A notable exception is a previous
qualitative study that explored the lived experience of aged
military veterans in the UK [20], a study that highlight-
ed the detrimental impact of tinnitus on veterans’ medi-
cal, social, and emotional wellbeing. However, this work
was conducted on an aged population (veterans born be-
fore January 1950), and thus its ndings may not re ect
the experiences of the entire veteran population.

Given the high prevalence of tinnitus among veterans, its
potential impact on daily life, and the limited qualitative
research in the UK, there is a need to further explore the
lived experience of tinnitus in this population. Such work
could throw light on the need for tinnitus management in-
terventions in the veteran population. e current project
aims to explore the experience of tinnitus in veterans who
self-reported tinnitus for more than 3 months.

Recruitment

is research was conducted by Combat Stress, a UK veter-
ans mental health charity that o ers clinical services across
the UK. Participants were invited to complete a survey that
included questions about tinnitus. e study aimed to re-
cruit an opportunistic sample, with advertisements across
a range of social media platforms (Facebook, Instagram,
and LinkedIn). Potential participants who expressed in-
terest in sharing their experiences of living with tinnitus
were directed to the online qualitative questionnaire. e
sample size was unlimited, allowing a comprehensive ex-
ploration of participants’ experiences to be undertaken.

Ethics and dissemination

Participation in the current study was subject to provid-
ing written informed consent. e study was approved by
the University of Bath ethics committee (# 6783-10218).

roughout the trial, participants’ personal information
was password protected, with access limited to the Combat
Stress study team. Participants were allocated a unique
ID number, with all data stored and references made to
this ID. All personally identi able information was only
seen by the Combat Stress research team and data was
anonymised prior to analysis.

Screening

e pre-screening questions con rmed that participants:
(1) had self-reported experiencing tinnitus (i.e., ringing
or buzzing [bilateral or unilateral]) for at least 3 months;
(2) had given informed consent to be contacted for re-
search purposes; and (3) had provided a contact email
address. e full inclusion and exclusion criteria are set
out in Table 1.

Data were collected using a self-report survey distribut-
ed via SurveyMonkey. Participants were informed of the
study aims and were made aware that participation was
voluntary. Participants were asked to provide informed
consent before answering the questionnaire. Resources for
support were provided at the end of the survey, including
a comprehensive signposting booklet with relevant services.
Data was collected between February 2025 and May 2025.

e survey incorporated questions assessing demograph-
ics (e.g., age, gender), in addition to a brief tinnitus meas-
ure named the FiveQ [21]. e FiveQ was chosen to min-
imise participant burden and promote engagement with
the qualitative questions, which was the primary focus.
Additionally, based on discussions within the research
team, the open-ended qualitative questions were de-
veloped to capture a broad view of the potential in u-
ence of tinnitus on daily life. For example, participants
were asked how tinnitus in uences their daily life, men-
tal health, social relationships, sleep patterns, and coping
strategies. Speci cally, questions such as “How do your
symptoms of tinnitus a ect your daily life” and “In what
ways has tinnitus impacted your social interactions and
relationships with family, friends, or colleagues?” encour-
aged participants to provide answers in their own words.
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Table 1. Inclusion and exclusion criteria

Inclusion criteria

1 Above the age of 18
2 Fluent in speaking and reading English
3 UK armed forces veteran

unilateral] lasting longer than 3 months)

Persistent tinnitus for at least 3 months (participants had to confirm the experience of ringing or buzzing [bilateral or

5 Sign a consent form

Exclusion criteria

1 Below 18 years of age

2 Unwilling or unable to provide informed consent

To promote depth and nuance, the questions were de-
signed to be as non-leading and open-ended as possible,
encouraging participants to elaborate freely and share as-
pects not speci cally prompted. Instructions reiterated that
the questionnaire was voluntary.

Quialitative analysis

e qualitative methodology used in the current study
followed the guidelines for Re exive  ematic Analysis
(RTA) [22-24]. RTA focuses on analysing qualitative data
by generating codes and themes based on the research-
er’s background and theoretical assumptions [23]. It was
used to identify key themes related to the experience of
living with tinnitus and its e ect on daily life and mental
health. RTA incorporates a combination of inductive and
deductive approaches, which was appropriate for this in-
vestigation. e inductive approach meant that codes were
derived directly from the data contents; however, the de-
ductive method was used so that pre-existing expertise in-
formed the development of codes. is approach ensured
that experiences of the participants were captured and suf-

ciently expressed, while allowing for the research inter-
pretation of the dataset. In regard to prior knowledge, the
authors were aware that tinnitus negatively impacts qual-
ity of life and mental health, and were aware that there is
currently no universally e ective solution or management
option for tinnitus.

e RTA was conducted as a six-step process: (1) all par-
ticipant responses were familiarised through repeated
reading; (2) the data was coded and re ned into small
meaningful sections line-by-line (e.g., “stress an[d] anxi-
ety building all the time” (P54) was coded into “anxiety”);
(3) codes were grouped to form broader themes (e.g., the
code “anxiety” was grouped into “emotional and psycho-
logical distress”, which was consequently grouped into “im-
pact on the self, mind, and body”); (4) themes were re-
viewed by examining associated coded data considering
the broader dataset thus creating a thematic map; (5) the
themes were iteratively clustered and analysed to ensure
each one captured the coded data; (6) key data support-
ing the themes were extracted, analysed, and linked to the
research aim [22,23]. e dataset was iteratively coded in
QDA Miner Lite (v2.0.9; Provalis Research). Speci cally,
line-by-line coding was completed for all transcripts before

34

preliminary superordinate themes and subthemes were
generated. Peer debrie ng was conducted with the re-
search team which involved various discussions ensuring
the themes and subthemes captured the data. s itera-
tive process meant that codes underwent multiple chang-
es. For example, “communication di  culties” was initially
grouped with “interpersonal tension and embarrassment”
rather than as two distinct categories, as both related to
the social impact of tinnitus. Upon re ection, however, it
became clear these experiences were unique aspects of an
individual’s social world. ey were therefore segregated
within the second superordinate theme. s iterative pro-
cess continued until thematic saturation was achieved —
i.e., no new themes were generated or deemed applicable
by the authors (see [24]). Speci cally, this was achieved
when further coding or reviewing did not change the the-
matic structure.

Results

Participants

A total of 98 veterans (95% male; 5% female) respond-
ed to the questionnaire. e age of participants ranged
from 33 to 86 (M =61.1, SD=11.3) and the majority of
participants were retired (42%; n=41) or employed full-
time (37%; n=36). All participants (excluding missing
data) reported experiencing tinnitus for more than 1
year and the majority reported experiencing tinnitus for
more than 10 years (73%; n = 67/92). Most participants re-
ported that their tinnitus started during military service
(52%; n=>51) or a er service (41%; n=40). e majority
of participants attributed their tinnitus to military service
(71%; n=70), while 18% (n =18) somewhat attributed it
to military service. Most of the participants had served in
the Royal Navy (65%; n=64) or Army (27%; n=26) and
the majority had served 5 or more years (96%; n = 94/98).
Table 2 provides a summary of the participant character-
istics and Table 3 presents the results from the FiveQ tin-
nitus measure. Notably, results indicated a mean FiveQ
score of 53 (SD = 23), with the largest proportion of par-
ticipants presenting with severe impairment (31%; n = 30),
followed by moderate impairment (26%; n = 25) and mild
impairment (21%; n=21).
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Table 2. Sociodemographics of sample (n=98)

Howlett and Murphy — Tinnitus in UK veterans

Variable n [%]
Age M=61.1,5D=11.3
Gender
Male 93 (95%)
Female 5 (5%)

Tinnitus duration (months; n=76)

M =281, SD =205

Employment status

Employed full-time 36 (37%)
Employed part-time 8 (8%)
Self-employed/freelance 7 (7%)
Not working, looking after the home 1 (1%)
Not working, seeking employment 1 (1%)
Retired 41 (42%)
Other 4 (4%)
Tinnitus onset
Pre-military 0 (0%)
During the military 51 (52%)
Post-military 40 (41%)
Unsure 7 (7%)
Tinnitus attributed to military service
Yes 70 (71%)
Somewhat 18 (18%)
No 3 (3%)
Unsure 7 (T%)

Military characteristics

Length of service (months; N=92)

M=232,SD=113

Branch of military

Royal Navy (including marines) 64 (65%)

Army 26 (26%)

Royal Air Force 8 (8%)
Part of military reserve

Yes 4 (4%)

No 94 (96%)

Qualitative ndings

e accounts by participants of their experiences of tin-
nitus and how it a ected their daily lives were divided
into four distinct but interrelated superordinate themes.

e four main themes identi ed were: (ST1) Impact on
the self, mind, and body; (ST2) In uence on the social self;
(ST3) Disrupted daily functioning; and (ST4) Coping with
tinnitus. Table 4 illustrates how the superordinate themes
were further divided into subthemes and presents some
supporting quotes. Here, P is used to indicate the partici-
pant number (e.g., P4 is participant number 4).

Table 3. Tinnitus symptoms in the sample as measured using

FiveQ (n=98)
Category n [%]
Slight 11 (11%)
Mild 21 21%)
Moderate 25 (25%)
Severe 30 31%)
(11%)

Catastrophic

11%,
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Table 4. Identified superordinate themes and subthemes, with examples

Superordinate
theme

Subtheme

Illustrative quotes

ST1: Impact on
self, mind, and
body

Characterisation
of tinnitus
(i.e., the self)

“It’s like a bug living in my ear making stupid noises” (P18)

“I keep this to myself, but it’s always there, in the background” (P24)

“It’s just always there from the second | wake until | get to sleep” (P49)

“I think it’s the sound of an F16 fighter jet taking off an[d] the whistle on a kettle” (P67)

Emotional and
psychological
distress

(i.e., the mind)

“the tinnitus had a negative effect on my health especially with Anxiety and going
out” (P11)

“low mental health” (P30)

“Sometimes the tone changes which increases my anxiety level” (P35)

“stress an[d] anxiety building all the time” (P54)

“all in all destroyed” (P67)

Cognitive and
physical strain
(i.e., the body)

“clouds my ability to think clearly somewhat” (P13)

“discomfort” (P16)

“poor concentration” (P24)

“my ability to concentrate is [a]ffected and | need to use background noise” (P81)
“pain” (P16)

ST2: Influence
on social self

Communication
difficulties

“Hearing is difficult so | don’t always hear or are responsive to what my partner is
saying” (P9)
“| struggle to hear people talking over the tinnitus” (P77)

Social withdrawal

“Try to avoid social/family events, crowded areas” (P7)
“Because of my tinnitus, | s[tJopped going out” (P11)
“friendship circle has greatly diminished” (P46)

“I have become reclusive” (P88)

Interpersonal
tension and
embarrassment

“increased family tension to inability to hear as well” (P17)

“Ridicule from family” (P27)

“constantly have to ask people to repeat what they are saying and I’'m embarrassed
having to constantly do that” (P54)

ST3: Disrupted

Sleep disruption and

“It makes it harder to get to sleep, especially if you wake up during the night” (P42)

daily fatigue “Always feel exhausted” (P46)
functioning
Loss of control and “my life is completely controlled by tinnitus” (P16)
autonomy in daily “it affects my hearing & enjoyment of music” (P49)
activities “| used to love walking and running in the country, | take little pleasure in that
anymore. Sweet silence has gone forever” (P82)
ST4: Coping Lifestyle and self- “breathing exercises/mindfulness/yoga helps lower my anxiety and helps to take my
with tinnitus help strategies mind off the tinnitus to focus on something positive” (P11)

“walking outside” (P71)
“meditation” (P89)

Psychological coping
and reframing

“l just solider through” (P13)
“just getting on with it as there’s not much other choice really” (P25)
“It has taught me that whatever happens, accept it and get on with your life” (P68)

Therapeutic
interventions

“| listen to the radio at night to help” (P2)
“l tend to play the radio or music as soon as | wake to go when | go to bed to
counteract it” (P6)

Note: P = participant, so P18 is participant 18

e rst superordinate theme, “Impact on the self, mind,
and body”, explores the person’s internal experience of tin-
nitus, which can be further divided into three subthemes:
(1) characterisation of tinnitus (i.e., the self); (2) emotion-
al and psychological distress (i.e, the mind); and (3) cog-
nitive and physical strain (i.e., the body). In this way, the
impact of tinnitus on a person’s inner world, mental health,
and physical health could be gauged.

e second superordinate theme, “In uence on the social
self”, captures the di culties participants experienced in
their social life, which could be divided into three sub-
themes: (1) communication di culties; (2) social with-
drawal; and (3) interpersonal tension and embarrassment.

36

ese subthemes highlight how tinnitus can disrupt a per-
son’s social identity and interpersonal relationships.

e third superordinate theme, “Disrupted daily function-
ing”, explores the impact of tinnitus on a person’s func-
tioning and environment, and is comprised of two sub-
themes: (1) sleep disruption and fatigue and (2) loss of
control and autonomy in daily activities.

e nal superordinate theme, “Coping with tinnitus”, con-
siders how people manage and cope with tinnitus and was
grouped into three subthemes: (1) lifestyle and self-help
strategies; (2) psychological coping and reframing; and
(3) therapeutic interventions.
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Superordinate  eme One (ST1)
Impact on the self, mind, and body

Participants’ narratives highlight how tinnitus is more
than just a physical symptom. Tinnitus becomes entan-
gled with their identity, psychological health, and physi-
cal functioning. e impact on the self, mind, and body
was further divided into subthemes: (a) the characterisa-
tion of tinnitus; (b) emotional and psychological distress;
and (c) cognitive and physical strain.

ST1 Subtheme: Characterisation of tinnitus

For many participants the internal experience of tinni-
tus was shaped by how they understood and communi-
cated their symptoms. Speci cally, the participants o en
explained tinnitus in emotive and metaphorical terms,
highlighting its intrusive, permanent, and unpredictable
manner. One participant shared how tinnitus was “unpre-
dictable [as] it comes and goes without warning” (P9) and
another described this unpredictability by likening tinnitus
to a “continuous hissing with occasional [bursts] of ring-
ing” (P45). Further, participants expressed feelings of per-
manence and hopelessness, with one noting they “worry it
will never stop” (P10) and others echoed this by describ-
ing how “tinnitus is always there” (P11, P12). Further, this
permanence was emphasised by some participants who ex-
pressed worry that the condition would deteriorate: one
shared that they were “worried that it may increase and
become more severe” (P40).

ST1 Subtheme: Emotional and psychological
distress

Participants’ responses highlighted the signi cant emo-
tional and psychological distress imposed by tinnitus. One
participant shared: “I do su er with anxiety over not be-
ing able to hear or take appropriate action in dangerous
or threatening situations” (P6). Similarly, another partic-
ipant reported the feeling of “anxiety” (P26) when “work-
ing as a senior nurse or prescriber double checking I have
heard correctly” (P26), and another shares “when I'm in
a quiet place its far more pronounced and this raises my
frustration and to some degree anxiety” (P32).

In addition to expressing feelings of anxiety, low mood was
also common with one participant sharing they “have de-
veloped mild depression” (P32), another reporting a “low-
er mood” (P36), and one participant reporting “reduce[d]
mental wellbeing” (P18). Notably, there were some reports
of suicidal ideation with one participant sharing, “during
bad times | feel suicidal” (P34), while adding they “ful-
ly understand why some people commit suicide” (P34).
Additionally, another participant shared how “tinnitus
pushed [me] over the edge a few times with hurting my-
self” (P11).  ough experiences of suicidal ideation and
self-harm were reported by a minority of participants,
this illustrates the profound psychological distress tinni-
tus may in ict. As one participant re ected, tinnitus has
“certainly a ected [their] mental health. During spikes it
is high” (P32), illuminating how tinnitus can exacerbate
existing mental health challenges, which in turn, may in-
crease symptoms of tinnitus. s illustrates the potential
reciprocal relationship between tinnitus and mental health.
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ST1 Subtheme: Cognitive and physical strain

Beyond emotional and psychological distress, participants
expressed various cognitive and physical di culties they
experienced when living with tinnitus. e persistent pres-
ence of sound is not only commonly seen as a distraction,
but also something that impairs participants’ ability to pro-
cess information and concentrate e ectively. One partici-
pant shared that tinnitus “clouds my ability to think clear-
ly” (P13), and another noted that it is “hard to concentrate
with ringing in ears” (P15). is di culty concentrating
was echoed by others, with one participant sharing “it
causes me di culty in concentrating or focusing” (P79).

is impact of concentration di culties extends into oc-
cupational life, with one participant sharing, “I just nd
focusing and concentrating at work di  cult” (P54). In ad-
dition to cognitive di culties, participants also expressed
physical di culties such as “pain” (P16) and “discomfort”
(P16, P36).  ese cognitive di culties, intertwined with
the physical strain associated with tinnitus, illustrate the
signi cantin uence of tinnitus on veterans’ cognitive and
physical functioning.

Superordinate  eme Two (ST2)
In uence on the social self

e e ect of tinnitus on participants’ social self and in-
terpersonal relationships was evident, as it appeared to
create communication di culties and interpersonal ten-
sion, thus leading to feelings of isolation and withdrawal.
One participant shared: “I do not take part in conversa-
tionsas | nd it embarrassing to constantly ask people to
repeat themselves. is has now led to little or no social
life and the feeling of loneliness adds to my depression”
(P59). While some of the communication di culties and
interpersonal tension may be in uenced by co-occurring
hearing loss, this illustrates how tinnitus and associated
auditory di culties impact one’s social self.

ST2 Subtheme: Communication di culties

Many participants expressed their di culty in commu-
nicating with others, particularly in environments with
noisy backgrounds. For example, one participant report-
ed that they “struggle to hear conversations in noisy envi-
ronments or when speech is low volume” (P4) and anoth-
er reported “di culty when listening to conversations in
busy environments” (P5). Such communication di cul-
ties evidently a ect participants’ social and interpersonal
lives, with one participant reporting that “hearing is dif-

cult, so I don't always hear or are responsive to what my
partner is saying!” (P9), and another reporting that they

nd it “di cult to hear what colleagues are saying” (P26).
Communication di culties thus inevitably in uence both
personal and professional lives.

ese hearing di culties are commonly managed by ask-
ing others to repeat themselves, with veterans o en “asking
for repetitions” (P37).  is strategy was echoed by multiple
other participants, such as one expressing how their “fam-
ily [is] constantly having to repeat themselves” (P46) and
how they “need to have people repeat statements” (P52).
While this repetition can assist in understanding what oth-
ers say, it illustrates the social strain of living with tinnitus,
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which may be exacerbated in busy environments. One par-
ticipant shared: “I struggle to hear conversations in certain
loud environments which means | ‘go quiet’ or stop try-
ing to participate in conversations” (P79). e communi-
cation di culties can contribute to a sense of social with-
drawal and reduced interpersonal connection.

ST2 Subtheme: Social withdrawal

As aresult of the di culties tinnitus poses to interpersonal
interactions, participants commonly described withdraw-
ing from social situations. Speci cally, one participant said
“| feel excluded & isolated on occasions when | can not
participate in conversations because | can not hear due to
the tinnitus” (P4), and another said “I tend to avoid crowd-
ed social gatherings as it is impossible to hold a conver-
sation” (P6). One participant noted “It is a socially isolat-
ing condition” (P52) with others similarly reporting that
they feel “isolated”  ough some of these experiences may
be in uenced by co-occurring auditory di culties, they
illustrate how tinnitus, combined with possible hearing
di culties, may increase social withdrawal and isolation.

ST2 Subtheme: Interpersonal tension and
embarrassment

Beyond the di culties with communication and social
withdrawal, participants also express interpersonal tension
and embarrassment. Speci cally, the narratives re ect inter-
personal tension that arises from others’ frustration, with
one participant sharing how they “never catch what is said
the rst time and have to constantly ask to repeat, which is
frustrating and annoying for both of us” (P6) and another
noting “my wife and family get frustrated when I don’t hear
them or cant make out what they say” (P12). Interestingly,
many participants share this frustration and interpersonal
tension in the context of family relationships rather than
other contexts such as friendships and work environments.
Notably, only one participant expresses how this frustra-
tion does extend to both their “family and friend[s]” (P39).

In addition to interpersonal tension, participants express
embarrassment that arises from struggling to communi-
cate. For example, one participant shares how they “ nd
this very embarrassing ... thinking | came across as arro-
gant and not interested in conversations” (P11) and anoth-
er shares how they think “asking people to repeat them-
selves is embarrassing” (P18). e majority of these feelings
of embarrassment o en arise from the repeated need to
clarify what is said, thus causing feelings of social di  cul-
ty. is highlights how hearing di culties not only impair
communication but also create con ict between the bur-
den of asking for repetition and feelings of embarrassment.

Superordinate eme ree (ST3)
Disrupted daily functioning

Tinnitus in uences participants’ ability to function in day-
to-day life and control their surrounding environments.

is theme captures the disruptions caused by tinnitus in
relation to key aspects of daily living, including sleep and
engagement in activities.
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ST3 Subtheme: Sleep disruption and fatigue

Participants describe how tinnitus consistently disrupts
their ability to both initiate and maintain sleep, o en re-
sulting in fatigue. Di culties falling and staying asleep are
common, with 51 participants reporting disrupted sleep
patterns. One participant re ects, “I noticed changes to
sleep patterns or quality of rest as a result of tinnitus, sleep
can be tricky. If I tune into the tinnitus | can't stop hear-
ing it which stops me from sleeping” (P10). Additionally,
numerous participants express di  culties getting to sleep,
with one participant noting that “the high pitched noise
means | struggle to get to sleep on occasions” (P4) and an-
other sharing “sleep is not possible without medication”
(P16). Additionally, participants report sleep maintenance
di culties, such as one participant who notes they couldn’t
“get back to sleep if woken up” (P1).

Sleep di culties o en result in fragmented or insu cient
sleep, with one participant reporting they “never [expe-
rience] a full nights sleep...” (P67) and another reporting
a “lack of sleep” (P71). e consequences of limited sleep
are evident, with participants reporting “feeling tired” (P1)
and “fatigue” (P81). is sleep di culty is compounded
with participants reporting that the tinnitus becomes “very
prominent in the silence of the night” (P11) as it “appears
much louder” (P28), potentially reinforcing the cycle of
alertness and exhaustion.

ST3 Subtheme: Loss of control and autonomy

In addition to sleep disruption and resulting fatigue, partic-
ipants also share a sense of losing control of their life due
to tinnitus. For example, one participant shares that tin-
nitus “completely a ects all aspects of my life” (P16). s
loss of control may create an overwhelming feeling, with
one participant not knowing where to begin when asked
how tinnitus in uences their life: “where do | start” (P34).

is loss of autonomy is 0 en described in relation to tin-
nitus disrupting daily routines. Speci cally, one participant
shares that tinnitus “limits family activities” (P22) and oth-
ers share how tinnitus in uences “undertaking sports and
exercise” (P30) or other activities such as “watch[ing] TV
or go[ing] to the cinemas” (P39).  ese daily activities of-
ten involve places where background noise is higher such
as “music concerts or loud sporting events” (P61) or “lis-
tening to music, talking on the phone, watching TV” (P77).

Superordinate  eme Four (ST4)
Coping with tinnitus

While participants express the numerous negative in u-
ences that tinnitus has on their lives, participants also re-

ect on how they learn to manage it.  is superordinate
theme delves into the strategies participants use to cope
with tinnitus, which range from lifestyle adjustments to
therapeutic interventions.  ough some participants report
using tinnitus management techniques, 31 did not, and 7
indicated that they have not yet attempted any approach.

ST4 Subtheme: Lifestyle and self-help strategies

Various lifestyle adjustments and self-help strategies are
described as participants attempt to manage the ongoing

Journal of Hearing Science - 2025 Vol. 15 - No. 3



challenges of tinnitus. While no strategies eliminate tinni-
tus, many participants express that engaging in lifestyle and
self-help strategies alleviate some di culties. Among these
included strategies such as taking breaks and/or isolating
oneself, with one participant sharing “taking short breaks
at work helps” (P2), and another sharing that they “ nd
somewhere to be away from everything” (P9). s is ech-
oed with another participant sharing they “stopped going
out” (P11) to manage their symptoms. In addition to lifestyle
strategies, some report mindfulness and “breathing meth-
ods” (P11) which includes strategies such as “breathing ex-
ercises/ mindfulness/ yoga” (P11). Additional lifestyle strat-
egies such as “exercise” (P32) and “eating healthy” (P32) are
shared. Additionally, another participant echoes this by shar-
ing, “physical exercise is my ‘go to’ control method” (P59).

ST4 Subtheme: Psychological coping and reframing

In addition to lifestyle adjustments and self-help strategies,
participants express a variety of internal, psychological
strategies they use to manage tinnitus.  ese highlight how
individuals focus not only on the practical aspects but also
attempt to shi their internal response. Many participants
express that distraction is a positive management strategy,
with multiple individuals reporting they “try and ignore
it” (P24/P27/P75/P68/P42). isisechoed by another par-
ticipant that expresses how they “try to bloke it out and
cope with it” (P57) and another expressing how they have
“learned to ignore it most of the time” (P72).  is distrac-
tion technique is accompanied by a participant expressing
the desire to keep “busy” (P11). iswasre ected by an-
other participant that shares how “activities counter the
e ect by not having to think about it”. Additionally, some
participants speak about developing a sense of acceptance,
recognising that while tinnitus is unlikely to go away, they
can shi their response to it. Speci cally, one participant
shares how they have developed “acceptance that it will al-
ways be there and the knowledge [of] why [they] can hear
it” (P11). Further, another participant adopts this accept-
ance that they “have to live with it” (P36).

ST4 Subtheme:  erapeutic interventions
Additionally, many participants express the use of thera-
peutic interventions that assist in reducing the perceived
intensity of tinnitus. e most reported intervention is
sound therapy which ranges from using other external
sounds (e.g., the radio) to using white noise and hearing
aids to reduce the perceived intensity of tinnitus. For ex-
ample, one participant noted that they used “white noise
during the day” (P1) and “listene[ed] to [the] radio, mu-
sic or sleep ap[plications] at night” (P1). s is echoed
by multiple other participants, such as one sharing, “I al-
ways make sure | have background noise like a radio/TV
on to make the noise in my ears” (P4) and another shar-
ing “I always [e]nsure that there is some other background
noise in very quiet areas” (P8). More than 40 participants
report on the use of other external sounds (e.g., radio, tel-
evision) to manage tinnitus. Additionally, approximately
10 participants note that hearing aids help with tinnitus
management, with one sharing, “my go to strategies are
hearing aids with white noise, ambient white noise from
a Bluetooth speaker” (P11) and another noting that “I wear
hearing aids with a tinnitus reduction tech” (P13).
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Discussion

is study has explored the lived experiences of veter-
ans who reported having had tinnitus for more than
3 months.  us, the results provide insight into how tin-
nitus in uences daily life and mental health outcomes in
the veteran population. e qualitative analysis conclud-
ed that there were four main themes: (ST1) Impact of tin-
nitus on the self, mind, and body; (ST2) In uence on the
social self; (ST3) Disrupted daily functioning; and (ST4)
Coping with tinnitus.

Impact on the self, mind, and body (ST1)

e study revealed the intrusive impact of tinnitus on the
mind, body, and self and this theme included three sub-
themes: the characterisation of tinnitus, emotional and
psychological distress, and cognitive and physical pain.
One study conducted in the general population propos-
es how personality can alter the persistence of tinnitus by
in uencing an individual’s likelihood of being aware of it
[25]. ese ndings support the current results regard-
ing an individual’s characterisation of tinnitus — the emo-
tional and perceptual experience of tinnitus is important.

Further, the results provide insight into how veterans de-
scribe and emotionally experience their tinnitus, expos-
ing how the participants were not only reporting tinni-
tus symptoms but were also emotionally interpreting how
the condition in uenced them. Such ndings are con-
sistent with prior research that highlights the association
between tinnitus and emotional and psychological dis-
tress in addition to poor physical health [11]. e nding
that poor mental health may exacerbate tinnitus severi-
ty, and that tinnitus itself may worsen mental health, illu-
minates the potential reciprocal relationship between the
two. Although it is di cult to determine causality, prior
research supports the association. For example, one study
illustrated how a decrease in depression was associated
with a decrease in tinnitus prevalence and severity [26],
and another qualitative study illuminated how stress can
increase the severity of tinnitus [27].  is highlights how
addressing mental health may be a promising strategy to
reduce the burden of tinnitus.

Prior studies in veteran populations highlight how tin-
nitus negatively impacts various aspects of functioning,
including mood, psychological di culties (e.g., anxiety
and depression), and general physical health [5,19,28].

ough these studies were conducted in the US popula-
tion, the current results support these ndings and provide
insight into the UK military population and how tinnitus
in uences the mind, body, and self.

In uence on the social self (ST2)

e results highlight how tinnitus impacts people’s social
self and may be associated with interpersonal disruptions
—re ected in the key subthemes of communication di -
culties, social withdrawal, interpersonal tension, and em-
barrassment. e ndings that tinnitus and hearing loss
may increase communication di culties is supported by
previous research which has highlighted how, in a vet-
eran population, tinnitus appears to negatively impact
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communication skills [19]. Furthermore, another US study
indicated that both service members and veteran partic-
ipants with tinnitus exhibited greater di culty in under-
standing speech with background noise, perceiving sound,
and distinguishing sound quality [8]. is is consistent
with the results of the current study, which found that some
participants experienced greater communication di cul-
ties in contexts with higher background noise. Speci cally,
hearing loss, which is commonly comorbid with tinnitus
in the aging population [29] may explain or compound
communication challenges. Additionally, communication
di culties associated with tinnitus and di culties with
social isolation and altered social relationships have been
noted [30]. As such, it is not surprising that our current
population experienced social withdrawal in addition to
interpersonal tension and embarrassment. e results of
the current study illustrate how veterans with tinnitus ex-
perience communication di culties, social withdrawal,
interpersonal tension, and embarrassment.

Disrupted daily functioning (ST3)

e study highlighted how tinnitus in uences daily func-
tioning and environmental control which included the
subthemes of sleep disruption and fatigue and of loss of
control and autonomy in daily activities.

e results of the current study highlight the potential in-
uence tinnitus has on sleep quality and quantity, with the
majority of participants voluntarily sharing their sleep dif-
culties. s is consistent with previous research [31-33].
Further, there is evidence that greater tinnitus severity ap-
pears to be signi cantly associated with greater sleep dis-
turbances [19,28]. Although there is no agreed reason
for an association between tinnitus and sleep di culties,
various theories have been introduced. For example, the
heightened awareness of tinnitus during quiet nighttime
environments may increase the focus on tinnitus and thus
create anxiety, lengthening sleep onset [34]. Interestingly,
prior research highlights how the time of day contrib-
utes to both tinnitus loudness and distress, with tinni-
tus being perceived as louder and more distressing dur-
ing the night and early morning hours than during the
day [35]. is is consistent with the results of our study,
which highlight how individuals felt a noticeable intensi-
cation of tinnitus during the night, increasing the focus
and thus annoyance. Further, the ndings of the current
study illustrate the in uence of tinnitus on daily activities.
is is supported by prior research, such as one qualita-
tive study in the veteran population that highlighted how
tinnitus negatively impacted daily activities and daily life
[19]. is nding has been echoed in other studies in the
general population [36,37].

Coping with tinnitus (ST4)

Finally, although participants described the negative in-

uence of tinnitus on their lives, they also re ected on
strategies and techniques that enabled them to cope with
it.  is involved three main subthemes: lifestyle and self-
help strategies, psychological coping and reframing, and
therapeutic interventions. Participants expressed how all
coping strategies were a form of management (i.e., manag-
ing the actual tinnitus sound or associated consequences)
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rather than treatment. is nding is not surprising giv-
en that there is currently no intervention that o ers an
e ective or satisfactory solution to tinnitus [1,12,13,16].
Nonetheless, these three superordinate themes align with
existing recommendations for managing tinnitus [9,38—
40]. is highlights the complex interconnected nature
of the three superordinate themes, as isolation not only
emerged as a coping mechanism but also as a negative
consequence of tinnitus itself (ST2).  us, while isolation
may provide a form of management, it may reinforce the
psychological and social challenges, such as loneliness and
worsening mood.

Additionally, it is important to note that while some par-
ticipants set out various management strategies, many
participants expressed how they did not have any coping
strategy (n=31) or had not tried any (n=7). isis un-
surprising given there is no cure or intervention that is
universally e ective for tinnitus. However, considering the
substantial impact of tinnitus on veterans’ mental health
and daily life, as well as the lack of current treatment and
management options, there is a need to explore alternative
treatment options or management strategies.

e results of this qualitative study provide similar nd-
ings to a prior qualitative study conducted in an aged UK
veteran population [20] which highlighted the impact of
tinnitus on veterans’ medical, social, and emotional well-
being. However, the prior study was conducted in an aged
population, and so the current results are novel.

Strengths and limitations

ere are limitations that should be noted when inter-
preting the ndings. Firstly, participants were recruited
through the social media pages of a veterans’ mental health
charity.  is recruitment strategy may have produced
a sample that is not representative of the wider veteran
population, as individuals engaging with a mental health
charity may be more likely to experience mental health
di culties. Additionally, tinnitus in the veteran popula-
tion may have comorbidities such as hearing loss or PTSD,
and this study did not examine how such comorbidities
may have in uenced or confounded participants’ experi-
ences. As such, the results of the study (e.g., di cult sleep
experiences) cannot solely be attributed to tinnitus itself.
Speci cally, because no audiometry was conducted and
hearing was not otherwise assessed, we cannot separate
the e ects of tinnitus from those of hearing loss. Further,
the sample included an overrepresentation of Royal Navy
veterans, which further limits generalisability to the wid-
er veteran population. Another key limitation is the cross-
sectional nature of this study which means causality can-
not be determined and only associations can be inferred.

e lack of a comparison group (i.e., veterans without
tinnitus or a non-veteran sample), means it is not pos-
sible to determine whether the di culties are speci ¢ to
veterans with tinnitus or illustrate more general experi-
ences. Also some veterans may have been excluded be-
cause they found the questionnaire di cult to understand
or complete, potentially limiting the generalisability of
the ndings across literacy levels. Additionally, although
peer debrie ng and discussion was carried out, a notable
limitation was the lack of multiple coders independently
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analysing the data to assess intercoder reliability. Future
studies would bene tfrom including independent coding
by multiple researchers. Nonetheless, the current study
adds to the limited qualitative literature on tinnitus in
the UK veteran population and provides insight into how
tinnitus in uences the daily lives of veterans.

Conclusions

is study has illustrated the profound in uence tinni-
tus has on the internal, social, and everyday lives of vet-
erans. e majority of participants characterised tinnitus
as intrusive, which consequently in uenced their sense
of self, psychological wellbeing, and physical functioning.
Socially, tinnitus was 0 en experienced alongside commu-
nication di culties, isolation, and feelings of interperson-
al tension and embarrassment. Additionally, participants
re ected on the in uence on their daily functioning, spe-
ci cally through disturbances and loss of control of daily
activities. While the majority of participants shared their
lack of strategies to manage/eliminate the consequences of
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Supplementary material: Comprehensive questionnaire

Demographics

What is your gender? Male

Female

Other

Prefer not to answer

Age (years) Xtext-boxX
Tinnitus duration (years and months) Xtext-boxX
Did your tinnitus start pre-military, during the military, or Pre-military

post-military?
During the military

Post-military

Unsure

Do you attribute your tinnitus to your military service? Yes

Somewhat

No

Unsure

Employment status Employed: Full-time

Employed: Part-time

Self-employed/Freelance

Not working, looking after the home

Not working, seeking employment

Retired
Other

Current occupation Xtext-boxX

Military branch Royal Navy (including marines)
Army

Royal Air force

Currently part of UK military reserve Yes

No
When did you leave the military? Xtext-boxX
How many years did you serve? Xtext-boxX
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Tinnitus severity — FiveQ

To answer each question, select one of the numbers that is listed for that question. Answer each question based on
the past week.

Over the last week, my tinnitus has 1-no 2 3 4 5 6 7 8 9 10 — intense
prevented me from sleeping impact impact
Over the last week, my tinnitus 1-no 2 3 4 5 6 7 8 9 10-intense
has impacted on my ability to impact impact
concentrate

Over the last week, my tinnitus has 1-no 2 3 4 5 6 7 8 9 10 — intense
affected my ability to relax impact impact
Over the last week, my tinnitus has 1-no 2 3 4 5 6 7 8 9 10-intense
affected my ability to perform day impact impact
to day activities

Over the last week, my tinnitus has 1-no 2 3 4 5 6 7 8 9 10 - intense
affected my ability to hear impact impact

Qualitative questions

Do you experience any of the following symptoms that you List of symptoms (headaches, dizziness or vertigo,
feel are related to your tinnitus? ear pain, fatigue, nausea, difficulty concentrating,
sensitivity to sound (hyperacusis), insomnia or
sleep disturbances, tension, increased heart rate,
concentration... etc. and another option for free text)

1 How do your symptoms of tinnitus affect your daily life? Xtext-boxX

2 Tinnitus can sometimes cause feelings of frustration, anxiety, Xtext-boxX
or depression. Can you describe how tinnitus has affected your
mental health over time?

3 In what way does tinnitus affect your ability to engage in daily Xtext-boxX
activities?
4 In what ways has tinnitus impacted your social interactions Xtext-boxX

and relationships with family, friends, or colleagues?

5 Have you noticed any changes in your sleep patterns or quality ~ Xtext-boxX
of rest as a result of tinnitus? How has this affected your
overall well-being?

6 What coping strategies, if any, have you found helpful Xtext-boxX
in managing the emotional or mental health challenges
associated with tinnitus?

7 What coping strategies, if any, have you found helpful in Xtext-boxX
managing the tinnitus itself (e.g., white noise or sound
therapy)?

8 In what other ways not listed has tinnitus impacted your life? Xtext-boxX

Note: All questions are optional. Participants are able to share as much or as little as they would like.
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Wyniki: Nie stwierdzono istotnych r6znic zwigzanych z pcig w zadnym z warunkéw testowych (p > 0,05). Przedstawiono rozktad procentowy,
w ktérym wartosci 25., 50., 75. i 95. percentyla dla mezczyzn sg nieco lepsze. Niezawodnos$¢ okazata sie dobra w przypadku Masker Text SNR
[dB], Masker Text RTS50 [dB] i Masker Dialogue SNR [dB], ale nizsza dla Masker Dialogue RTS50 [dB].

Whioski: Turecki Eco-HINT stanowi obiecujaca alternatywe dla oryginalnego tureckiego testu HINT. Dane normatywne uzyskane od mtodych
dorostych postuzg jako podstawa dalszych badan. Nasze wyniki sugeruja, ze aby uchwyci¢ ztozonos¢ codziennych wyzwan zwigzanych ze
styszeniem, nalezy uwzglednic ekologiczne walidacje. Wstepne wyniki uzyskane dla tureckiego Eco-HINT sugeruja, ze moze on trafniej ocenia¢

funkcjonalng sprawno$¢ stuchu w hatasliwym otoczeniu u osoby badanej.

Stowa kluczowe: hatas  osoba dorosta « mowa ¢ normalizacja  turecki Eco-HINT

Introduction

As hearing technology continues to advance, the demand
for hearing evaluations under conditions that simulate real
life also increases. With growing awareness among clini-
cians and researchers in hearing science, e orts to address
this issue are rapidly expanding. e Hearing in Noise Test
(HINT) [1] is one of the most e ective and widely used
tools for evaluating hearing performance in noise under
everyday listening conditions, and it has been adapted into
many languages [2—10].

Although numerous studies have developed test environ-
ments or tasks simulating real-world conditions to eval-
uate hearing [11,12], the importance of updating these
tests [13] and providing more ecologically valid versions
has been increasingly discussed in recent decades [14]. In
2004, Neuho advocated the concept of “ecological psy-
choacoustics” and criticised traditional psychoacoustic
testing methods for their limited focus on the auditory
system’s response without consideration of real-world pa-
rameters [15]. Following his discussion of the term “eco-
logical validity”, the concept has been used in hearing
science to indicate that the test conditions should more
realistically re ect everyday listening situations [16-18].
Within the framework of the World Health Organization’s
International Classi cation of Functioning, Disability and
Health (WHO-ICF) [19], hearing researchers have in-
creasingly emphasised the importance of assessing hear-
ing-related functioning, activity, and participation in real-
life contexts [20—-23]. Although the concept of ecological
validity may seem relatively new to hearing testing, it has
long been recognised in psychology and related disciplines.

Motivated by this concept, hearing researchers have recent-
ly proposed an alternative procedure to standard Hearing
in Noise Test application [24,25].  is alternative version
introduces new noise signals and more e ective presen-
tation con gurations [26—28]. By integrating a running-
speech masker into the HINT system and presenting it
through two spatially separated loudspeakers (100° and
260° azimuth), while the target speech is delivered from a
third loudspeaker at 0°, these adaptations target a more re-
alistic listening environment. Although the original HINT
o ers a standardised method for assessing speech under-
standing in noise, it employs speech-shaped noise present-
ed from a xed single direction. In contrast, the adapted
version, by using running-speech maskers and multi-direc-
tional presentation of them (at 100° and 260°), represents
an important step toward evaluating listening performance
under more ecologically valid conditions.

In this study, we developed an ecologically adapted ver-
sion of the Turkish HINT (Eco-HINT) by incorporating
running speech maskers and naturalistic presentation po-
sitions. e speci cterm “Ecological HINT” is not yet es-
tablished in the literature; we use the term to highlight
its relevance to real-life rather than imply it is a formally
standardised protocol. Accordingly, this study aims to de-
velop a Turkish Eco-HINT and establish normative data for
a sample of young adults with normal hearing sensitivity.

Material and methods

Participants

is study was conducted in the audiology laboratory of
a private university. Ethics committee approval was ob-
tained (date 24.10.2024, number 08/910). Volunteer par-
ticipants were invited, and written consent was obtained
from all of them.

A total of 42 participants (23 females, 19 males) aged 18-45
years were included. is speci c age range was select-
ed to provide a representative sample of the young adult
population and to minimise the potential for age-relat-
ed hearing e ects. e sample size was determined us-
ing the G*Power (version 3.1.9.7) program prior to data
collection. For an independent samples #-test, with an al-
pha level of 0.05, an e ect size (Cohen’s d) of 0.80, and
a theoretical power (1-) of 0.80, the minimum total sam-
ple size was calculated as 42 participants. Inclusion crite-
ria were normal otoscopic ndings, a bilateral pure-tone
average (0.5-4 kHz) between —10 to 25 dB HL, and be-
ing a native Turkish speaker. Participants with a history
of acoustic trauma, otological/neurological disorders, or
di culty in understanding speech in noise were excluded.

Turkish Eco-HINT so ware adaptation

Although the Eco-HINT so ware uses the same database
as the original HINT so ware, it requires recorded and
edited running-speech as noise. To generate this noise,
speech samples from two voice actors were recorded us-
ing the Logic Pro for Mac program at a sampling rate of
44.1 kHz in a sound recording studio. Before recording,
elementary school reading books were reviewed and sev-
eral plain text passages (read in a neutral, narrative style)
and dialogue passages (read in an interactive conversa-
tional style) were selected. e voice actors were instruct-
ed to read naturally, uently, and clearly. Sentences that
sounded unnatural or unclear were re-recorded. In total,
four di erent speech samples (two plain text format and
two dialogue format) were obtained, each approximately
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Figure 1. Software screen of Eco-HINT showing a Reception
Threshold for Sentences (RTS) of —=1.22 dB, the SNR at which the
test person can correctly repeat 50% of the sentences

10 minutes long. e recordings were edited and inte-
grated into HINT so ware in the Interacoustics Research
Unit (IRU). e Eco-HINT screen is shown in Figure 1.

Both plain text-based and dialogue-based maskers
were used to check if they yielded di erent results. e
Reception  reshold for Sentences (RTS) refers to the SNR
at which the test person can correctly repeat 50% of the
sentences.  erefore, the RTS at the 50% sentence accu-
racy level (RTS50) can be measured based on the correct
sentence score [4]. In the adaptive HINT procedure, the
signal-to-noise ratio (SNR) is varied depending on the lis-
tener’s responses. e nal SNR refers to the average SNR
of the sentences presented a er the adaptive procedure has
reached convergence.

Test conditions

A quiet room with no echo or reverberation was selected
for testing. Unlike the original HINT applications,

Cekic et al. — Turkish Eco-HINT

the Eco-HINT setup requires 3 high quality speakers.

erefore, as shown in Figure 2, three JBL One speakers
were placed on three adjustable stands (Alctron model
MS120). Each was positioned 1 m from the center of the
participant’s head with the height adjusted individually.

e target sentences were presented from a loudspeaker
positioned at 0° azimuth (front), while the two other loud-
speakers playing maskers were positioned at 100° and 260°
to simulate a more real-life listening situation [27,28]. e
position of the participant is not changed during the test.

Figure 3 compares the spectral content of the original
Turkish HINT test and the Turkish Eco-HINT. Both noise

les were uploaded into ACS Audio Editor (version 11.1),
and the Frequency Spectrum tool used for analysis. In the
analysis window, the FFT size was set to 4096, the window
type to Hanning, the vertical axis to dB, and the horizontal
axis to frequency (Hz).

Data collection

Before starting the test, the speakers were calibrated with
speech-shaped noise (SSN). e calibration level was main-
tained at a minimum of 70 dB SPL and a maximum of
90 dB SPL [29]. e so ware contained 12 lists (240 sen-
tences). Each participant listened to one list of 20 sen-
tences, presented randomly by the Eco-HINT system.
A standard adaptive procedure was applied. e noise lev-
el was xed at 65 dB SPL, while the starting level for tar-
get speech was 65 dB SPL. Participants were asked to re-
peat the sentences, and the tester marked the responses
as “correct” or “incorrect”. e step-size was 4 dB for the

rst four sentences, meaning that a correct response cor-
responded to a decrease in SNR of 4 dB, whereas an in-
correct response meant there was a 4 dB better SNR for
the next sentence. e step-size for the remaining sen-
tences was set as 2 dB. Unlike the original HINT, partici-
pants were tested only in one condition (speech from the
front, noise from both sides). All participants were tested
under both masker types (text-based and dialogue-based),
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Figure 2. Front and back views of the Eco-HINT set-up
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Figure 3. Sample spectra of the standard Turkish HINT test (left) and the Turkish Eco-HINT test (right). At top is a time—frequency plot

and at bottom is an averaged spectrogram

Table 1. Descriptive values for all participants

All participants (n=42) Mean +SD Median (IQR) Min-Max
Age [years] 30.7+7.8 28 (26-39) 19-45
Masker (Text) SNR [dB] -1.79+3.03 -1.4 (-5.2-0.4) -7.6-3.6
Masker (Text) RTS50 [dB] -1.76+2.71 -1.98 (-3.39--0.66) -8.3-4.1
Masker (Dialogue) SNR [dB] -0.99+2.69 -1.2 (-2.8-1.2) -8.4-4.4
Masker (Dialogue) RTS50 [dB] -0.67+2.8 -0.89 (-1.79-1.6) -7.1-5.5

Note: SD, standard deviation; IQR, 25th — 75th percentiles

and the presentation order of the masker types was coun-
terbalanced across participants. Short practice trials were
provided before each condition. To evaluate the test—re-
test reliability, 15 participants (11 females, 4 males), were
retested 1 week a er the rst session using the same set-
up and protokol. RTS50 and nal SNR were recorded for
each session.

Statistical analysis

e statistical analysis was conducted using SPSS (Statistical
Package for the Social Sciences) version 25.0 for Windows.
Descriptive statistics were calculated: number, percentage,
minimum, maximum, mean, standard deviation, medi-
an, and interquartile range. Normality was assessed with
kurtosis and skewness values. An independent sample
t-test, and one-way analysis of variance (ANOVA) were

48

performed, followed by Bonferroni adjustments. Pearson’s
correlation coe cient was applied to test the relationship
between numerical variables. To assess test—retest reliabil-
ity, an intraclass correlation coe cient (ICC) was calculat-
ed to determine the level of agreement between repeated
measurements. Signi cance was set as p <0.05.

Results

Descriptive statistics for all participants are shown in
Table 1 and a comparison of males and females is pre-
sented in Table 2. ere was no signi cant age di erence
between males and females. e participants’ ages ranged
from 19 to 45 years, with a mean age of 30.7 £7.8 years
and a median of 28 years. e mean age for females was
31.9+7.8 years and for males 29.5+7.8 years.
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Table 2. Comparison of males and females

Age [years] 29.5+7.8 29 (22.3-38.8) 31.9+7.8 28 (27-42) 0.392 (z=-0.857)
g",j‘é'}gg?e"t) —2.44+3.17 -1.7 (-5.2-0.20) -1.22+285 -1.20(-3.60-1.20)  0.190 (t=-1.334)
Masker (Text) _ _ 2 L _ B 2 _ _

RTS50 [dB] 2.35+2.38 1.67 (-3.75--0.73) 1244291 -1.98(-3.15-0.99)  0.183 (t=-1.354)
g’ﬁ;'}gggma'og“e) ~1.64+2.60 -1.60 (-2.8-0.20) -0.43+2.7 -0.40 (-1.2-1.2) 0.142 (t=-1.497)
Masker (Dialogue) ~ _ 550 ~ ~ 174 _

RT550 [dB] 0.92+2.88 1.15 (-2.29-1.6) 045+2.77  -0.66 (-1.74-1.32)  0.586 (t=-0.549)

Note: *p<0.05 statistically significant; SD, standard deviation; IQR, 25th—75th percentiles; t, independent samples t-test;
z, Mann-Whitney U-test

Table 3. Percentile distributions

Masker All

- -6.68 -5.88 -5.20 -5.20 -3.6 -2.0 -1.4 -0.88 0.24 0.40 1.20 2.48 3.44
(Text) participants
SNR [dB]
Male -7.56 -6.74 -536 -520 -5.20 -392 -1.7 -1.28 -04 0.2 0.4 1.2 3.48
Female -60 52 -392 -36 -280 -20 -1.2 -0.4 0.4 1.2 2.0 2.8 3.44
Masker All
) participants -6.49 -531 -3.71 -3.39 -3.19 -258 -198 -1.14 -08 -0.66 -0.25 273 3.67
RTS50 [dB]
Male -8.26 -645 -387 -3.75 -336 -3.01 -167 -099 -0.8 -0.73 -0.48 -0.15 1.38
Female -5.83 =527 =349 -3.15 =275 -237 -198 -1.24 -0.76 0.99 2.64 3.62 4.02
Masker All
(Dialogue) participants -6.32 -44 -28 -2.8 =264 -1.2 -1.2 -0.4 0.4 1.2 1.2 2.8 2.8
SNR [dB]
Male -8.2 -44 =28 -2.8 -2.80 -2.8 -1.6 -1.2 -0.4 0.2 0.4 2.6 2.8
Female -6.32 504 -232 -12 -1.20 -1.2 -0.4 0.72 1.2 1.2 1.84 2.8 4.08
Masker All
(Dialogue) participants -6.87 -436 -25 -179 -172 -124 -0.89 0.18 0.79 1.6 1.82 2.79 3.39
RTS50 [dB]
Male -7.1 -6.54 -263 -229 -1.79 -141 -1.15 -0.84 1.36 1.6 1.71 3.26 3.39
Female -6.37 -436 -2.18 -1.74 -1.63 -1.10 -066 0.56 0.73 1.32 2.22 2.79 499

Table 4. Test—retest reliability

Masker (Text) SNR [dB] 0.815 0.45 0.938
Masker (Text) RTS50 [dB] 0.882 0.647 0.96

Masker (Dialogue) SNR [dB] 0.855 0.568 0.951
Masker (Dialogue) RTS50 [dB] 0.385 —0.832 0.794

Note: ICC, intraclass correlation coefficient; 95% C.l., 95% confidence interval

e four conditions presented in the tables are de ned as
follows. Masker (Text) SNR [dB] refers to the nal SNR ob-
tained under text-based condition. Masker (Text) RTS50 [dB]
shows the RTS score for the SNR at which the test par-
ticipant can correctly repeat 50% of the sentences under
text-based condition. Masker (Dialogue) SNR [dB] refers
tothe nal SNR obtained under dialogue-based condition.

Masker (Dialogue) RTS50 [dB] shows the RTS score for
the SNR at which the test participant can correctly repeat
50% of the sentences under dialogue-based conditions.

Mean (SD) and median (IQR) values are presented in
Table 2. ere were no signi cant di erences between
males and females under any of the conditions. e
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percentile distributions of the data is presented in Table 3.
Overall, the 25th, 50th, 75th, and 95th percentiles values
for males were slightly better.

Pearson correlation was applied to examine the relation-
ship between Masker (Text) SNR and Masker (Text) RTS50
scores to con rm internal consistency between the two
measurement outcomes. e analysis revealed a strong
positive correlation (r=0.86, p<0.001), indicating that
the participants who performed better (lower SNR) also
had lower RTS50 values.

Test—retest reliability was checked with intraclass correlation
coe cientand is presented in Table 4. Reliability was good
for Masker (Text) SNR [dB], Masker (Text) RTS50 [dB],
Masker (Dialogue) SNR [dB], but lower for Masker
(Dialogue) RTS50 [dB].

Discussion

is study aimed to develop a Turkish Eco-HINT and to
establish normative data for young adults by presenting
percentile distributions. e results demonstrated high in-
ternal consistency across Eco-HINT measures, as indicat-
ed by the strong correlation between Masker (Text) SNR
and Masker (Text) RTS50 (r=0.86, p<0.001). Overall,
the Eco-HINT provided reliable estimates of speech-in-
noise performance across most conditions; however, one
condition showed a relatively lower ICC, suggesting that
test—retest stability may vary depending on the speci ¢
listening condition.

Although sex comparison was not a primary objective,
it was included to con rm the homogeneity of the nor-
mative dataset. No signi cant sex di erences were found,
indicating that the Eco-HINT normative results are ap-
plicable for both males and females. is nding aligns
with previous studies reporting no sex-related variability
in speech-in-noise performance when hearing sensitivi-
ty is within normal limits [30]. Similar to most previous
normative HINT studies, the present study did not con-
trol for participants’ educational or socioeconomic sta-
tus. Although these factors are typically not considered
in this type of research, they may still contribute to indi-
vidual variability in speech-in-noise performance. Future
studies are therefore encouraged to examine and control
for these variables when feasible.

e term “ecological validity” is commonly used in psy-
choacoustics and audiology literature to denote a study’s
relevance to real-world hearing environments, o en with-
out formal statistical analysis [14,15,31]. From this per-
spective, the Eco-HINT o ers a more ecologically valid ap-
proach than the original HINT, owing to two major design
modi cations. First, it employs running speech maskers,
which better simulate real-world listening environments
compared to speech-shaped noise. Second, it utilizes bilat-
eral noise presentation via two loudspeakers positioned at
100° and 260°. In real-life communication, listeners nat-
urally position themselves so that noise is behind and the
speaker isin front.  ese spatial characteristics re ect nat-
ural listening conditions, where speech and competing
sounds rarely come from a single xed direction. isis
the reason that such positioning was implemented in the
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Eco-HINT design. Consequently, Eco-HINT engages bin-
aural mechanisms essential for understanding speech in
realistic acoustic scenes [33,34].

When comparing the two di erent types of maskers, high-
er SNR values were obtained in the dialog-based masker
than in the plain text-based condition, indicating that lis-
teners found speech recognition more challenging when
the masker was in a dialogue format. In contrast, the RTS50
values obtained under the dialogue-based masker showed
slightly lower reliability, possibly due to the uctuating
and dynamic nature of conversational noise. ese nd-
ings highlight that the linguistic and temporal charac-
teristics of the masker — whether text-based or dialogue-
based — can substantially in uence both the di culty and
reliability in a speech-in-noise assessment.

Recent developments in hearing science emphasise the
importance of test paradigms that simulate real-world
acoustic scenes, leading to an increasing use of the term
ecological validity in hearing research [31,34]. It has been
argued that hearing aid tting and auditory assessment
should incorporate more ecologically valid measures, as
they better represent real-life listening demands [35-38].
e Eco-HINT was designed with this perspective, com-
bining realistic speech-like maskers and spatially distrib-
uted noise sources to re ect everyday auditory environ-
ments. Although the importance of evaluating hearing
performance in noise is well recognised, hearing-in-noise
tests are not routinely included in standard audiological
test batteries [39]. One reason is that such tests are not
easy to produce [1]. Additionally, the setup and pre-test
adjustments can be challenging for practitioners. For in-
stance, these tests are conducted in a free- eld, requir-
ing a su ciently large room for loudspeaker placement.
Although some centers have large acoustic booths, many
others operate in small or acoustically treated rooms that
may not meet full free- eld standards. One limitation of
this study is that measurements were conducted in a qui-
et room, rather than an acoustic booth.  erefore, quiet-
condition measurements (threshold SRT) were not ob-
tained. Another limitation is that noise loudspeakers were
placed at 100° and 260° as suggested in previous studies.
Alternative angular presentations or additional loudspeak-
er arrangements could also be explored in future work.
While in real life people o en position themselves with
the speaker in front and noise behind, in some environ-
ments — such as factories — listeners are exposed to only
directional noise. Although numerous studies exist on the
original HINT in many languages, research focusing on
ecological adaptation/validation remains scarce.

In this study, a Turkish Eco-HINT was prepared, which
includes more realistic background noises re ecting dai-
ly life and suggests a new presentation position. Mean
(SD), median (IQR), and percentage distribution of the
data were presented. e mean and median SRT values
were higher than —2 dB, which falls within but toward the
higher end of the range reported for original HINT stud-
ies [40].  is means that Eco-HINT may impose a some-
what more challenging listening condition, potentially due
to presentation positions and noise characteristics, com-
pared to values typically reported in previous HINT nor-
mative studies. For reference, the article by Soli and Wong,
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which summarizes normative data across multiple studies,
should be consulted [40].

As the number of studies on this subject increases in the
literature, cross-study interpretation and comparison of
ndings will become increasingly feasible.

Conclusions

is study introduced the Turkish Eco-HINT, which is
designed to better simulate real-world listening environ-
ments for testing hearing performance in noise. As nor-
mative data may only be valid for a speci ¢ group, the nor-
mative data obtained from young adult participants will
serve as a foundation for future use. Our ndingscon rm
that to capture the complexity of daily listening challenges,
tests should have enhanced ecological validity. e Eco-
HINT allows researchers alternative methods to assess a
listener’s functional hearing performance in noisy environ-
ments. Moreover, Eco-HINT may support decision-mak-
ing in hearing aid veri cation and counseling by providing
data that more closely re ect patients’ real-life commu-
nication abilities. Future studies should further validate
Eco-HINT and investigate applicability across di erent
age groups and hearing impaired populations, as well as
compare its outcomes with those of other ecologically val-
id measures. Continued studies of this topic will advance
scienti ¢ understanding and the clinical management of
hearing in complex auditory environments.
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Introduction

e perception of musical intervals is a fundamental issue
in musicology and in how musical sounds are perceived.
Intervals, de ned as the di erence in pitch between two
sounds, play a central role in the way melody and har-
mony are perceived and how musical structure is shaped.

e recognition of intervals depends on both the acous-
tic properties of a sound and on the cognitive experience
of the listener [1].

Musical intervals come in two basic forms: melodic, when
sounds are presented sequentially in time, and harmon-
ic, when they occur simultaneously. While melodic in-
tervals build melody, the perception of harmonic inter-
vals plays an important role in the perception of harmony,
consonance, and chords, which are the foundation of most
musical systems — whether classical or popular.

In the chromatic scale, commonly used in music, the ra-
tios of two fundamental frequencies of sounds are meas-
ured in semitones, so that 12 semitones correspond to
a doubling of frequency. Speci c ratios such as the octave
(12 semitones) or the pure  h (7 semitones) are per-
ceived as the most pleasing, while others such as the mi-
nor second (1 semitone) or the major seventh (11 semi-
tones) are perceived as the most unpleasant. A list of all
the simple intervals within the octave is given in Table 1.
When two sounds are presented to a listener simultane-
ously (harmonically), the relationship between their fun-
damental frequencies (together with cultural exposure) de-
termines how pleasant the composite sound is perceived.
Musically, the result is deemed pleasant (consonance) or
unpleasant (dissonance) [2,3]. In European-style tonality,
dissonance is subjectively harsh, and introduces a tension

Table 1. Basic musical intervals

that requires resolution, i.e., a transition to consonance [4].
Consonances are divided into perfect and imperfect con-
sonances (perfect consonances sound smooth or congru-
ent, while imperfect ones sound su ciently congruent to
not require resolution) [5]. Evaluating simple intervals
on a category of pleasantness makes it possible to con-
struct a pattern of harmonic intervals.

Users of cochlear implants (CIs) will tend to experience
harmonic intervals di erently from individuals with nor-
mal hearing. Spitzer et al. [6] demonstrated that the typical
pattern of interval perception is less distinct in Cl users —
speci cally, the di erences in pleasantness ratings between
particular intervals are signi cantly reduced compared to
those of normal-hearing listeners. is altered perception
may lead to a musical piece being experienced in a way that
diverges from the composer’s original intent. Although Cls
signi cantly improve speech understanding, their limited
temporal and frequency resolution results in substantially
reduced performance in conveying many musical features,
particularly melody and harmony [7]. Several factors con-
tribute to the atypical perception of musical intervals in CI
users compared to those with acoustic hearing.  ese in-
clude the limited number of electrode channels, electrode
interaction, current spread from electrodes, the depth of
electrode array insertion, and the speci c signal encoding
strategy employed [8-11].

While the literature includes numerous studies on melo-
dy perception in Cl users, considerably less attention has
been given to the perception of harmony [12,13]. eaim
of this paper is to present three case studies in which the
perception of harmonic intervals was examined. We iden-
ti ed three target groups — normal-hearing individuals,
normal-hearing musicians, and CI users — and examined

Interval

Distance between notes (semitones)

Consonance/dissonance

Perfect unison 0 Perfect consonance
Minor second 1 Dissonance

Major second 2 Dissonance

Minor third 3 Imperfect consonance
Major third 4 Imperfect consonance
Perfect fourth 5 Perfect consonance
Tritone 6 Dissonance

Perfect fifth 7 Perfect consonance
Minor sixth 8 Imperfect consonance
Major sixth 9 Imperfect consonance
Minor seventh 10 Dissonance

Major seventh 11 Dissonance

Perfect octave 12 Perfect consonance
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Figure 1. Results for case 1. Pleasantness (rank 1-13, vertical axis) of two harmonically presented tone pairs as gauged by a normal
hearing subject. The horizontal axis is the number of semitones between the two tones. PC = perfect consonance; D = dissonance

one case from each of these. An additional objective was
to assess the test procedure based on pair comparisons.

Methods

Non-invasive psychoacoustic tests were performed using the
PsyWorks 7.1.1so ware from Med-El (Innsbruck, Austria).
Two harmonic stimuli (intervals “1” and “2”) were presented
to the listener in sequence and the listener was asked to indi-
cate which one was more pleasant. Each stimulus consisted
of two tones presented simultaneously, forming a harmonic
interval. In each stimulus, the ratio of fundamental frequen-
cies corresponded to one of 13 di erent values, ranging
from unison (0 semitones) to an octave (12 semitones). e
lower tone always had a fundamental frequency of 440 Hz,
corresponding to A440 (A4 in musical notation).

e midpoint comparison (MC) procedure, described by
Long et al. [14], was used to determine, through pairwise
comparisons, the pleasantness of the 13 stimuli. e MC
algorithm orders a set of items by iteratively comparing
pairs and updating a provisional ranking as more data
are collected. Each new tone is rst compared with the
stimulus located at the midpoint of the current ranking,
and the tone pairs are each compared only once per run.
Participants are not allowed to respond that two tones
are equally pleasant; even if uncertain, they are required
to make a choice. is forced-choice design ensures that
the algorithm can continuously re ne the ordering based
on the accumulation of comparison outcomes.

e study was conducted with the approval of the Bioethics
Committee at the Institute of Physiology and Pathology of
Hearing, Warsaw (No. KB.IFPS 10/2024).

Case reports

Case 1

Case 1 was a 41-year-old male with normal bilateral hear-
ing who underwent the musical interval perception test

using earphones. He performed pairwise comparisons of
tones generated by the PsyWorks so ware. In the resulting
graph (Figure 1), the vertical axis represents the assigned
pleasantness score (ranked 1-13).

As shown in Figure 1, the perfect consonance (PC) inter-
vals were ranked as the most pleasant.  ese included the
unison (0 semitones), perfect fourth (5 semitones), per-
fect  h (7 semitones), and octave (12 semitones), which
were assigned ranks between 10 and 13. Other consonant
intervals also ranked relatively high: the minor third (3
semitones), major third (4 semitones), minor sixth (8 semi-
tones), and major sixth (9 semitones) received ranks rang-
ing from 4.5 to 9. In contrast, dissonant (D) intervals were
ranked much lower: the minor second (1 semitone), major
second (2 semitones), tritone (6 semitones), minor seventh
(10 semitones), and major seventh (11 semitones) were all
assigned ranks between 1 and 6.

Case 2

Case 2 was a 41-year-old female with normal bilateral
hearing and a background in formal music education.
She was actively engaged in musical activities, particularly
the piano. e musical interval perception test was again
administered through earphones.

As shown in Figure 2, the PC intervals were again ranked
as the most pleasant.  ese included the unison (0 semi-
tones), perfect fourth (5 semitones), perfect  h (7 semi-
tones), and octave (12 semitones), which were assigned
ranks between 9 and 13. Other consonant intervals were
also ranked highly: the minor third (3 semitones) and ma-
jor third (4 semitones) received ranks of 8 and 10 respec-
tively, while the minor sixth (8 semitones) and major sixth
(9 semitones) were assigned slightly lower ranks, 4 and 6 re-
spectively. In contrast, D intervals were ranked signi cant-
ly lower: the minor second (1 semitone), major second (2
semitones), minor seventh (10 semitones), and major sev-
enth (11 semitones) all received ranks between 1and 5. e
tritone (6 semitones), typically considered dissonant, was
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Figure 2. Results for case 2. Pleasantness (rank 1-13) of harmonically presented tone pairs as gauged by a musically trained subject.
The horizontal axis is the number of semitones between the two tones. PC, perfect consonance; D, dissonance
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Figure 3. Results for case 3. Pleasantness (rank 1-13) of harmonically presented tone pairs as gauged by a subject having bilateral Cls,
with the tones delivered to the right Cl. Layout as per previous figures. Scores that differ significantly from those of the normal-hearing
individuals in Figures 1 and 2 (defined as a difference of more than 5 in rank) are highlighted — orange arrows indicate intervals rated
significantly higher and red arrows indicate intervals significantly lower

ranked 7. In general, the ranking scores in case 2 showed
less variation (smaller standard deviations) than in case
1. is smaller variability may be attributed to the sub-
ject’s formal ear training and ongoing musical experience.

Case 3

Case 3 was a 36-year-old female with bilateral cochlear
implants (Pulsar and Synchrony 2 with Sonnet 2 speech
processor from Med-EIl). e rst implant was placed in
the right ear at the age of 20; the second was implanted 1
yearago. e FS4 coding strategy was used in both. During
testing, auditory signals were delivered to the right im-
plant via a cable connected to the direct audio input of the
speech processor, and the results are shown in Figure 3.

As shown in Figure 3, PC intervals were generally ranked
as the most pleasant, with the notable exception of the
perfect  h (7 semitones). e unison (0 semitones), per-
fect fourth (5 semitones), and octave (12 semitones) were
assigned high ranks, in the range of 11-13. In contrast,
the perfect  h of 7 semitones, which is typically ranked
highly by normal-hearing individuals, was assigned one
of the lowest ranks in this case (2.5). Other consonant
intervals, such as the minor third (3 semitones) and ma-
jor third (4 semitones), also received relatively low ranks
(4 and 2.5 respectively), whereas the minor sixth (8 semi-
tones) and major sixth (9 semitones) were ranked more
favorably (10 and 6 respectively).

Interestingly, D intervals were rated more pleasant by
this CI user compared to normal-hearing listeners. For
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example, the minor second (1 semitone) is usually ranked
as the most unpleasant by normal-hearing individuals, but
was placed near the top of the scale at rank 9, while the
major second (2 semitones) received a mid-range rank of
5. e most unpleasant interval for the CI user was the mi-
nor seventh (10 semitones), which was assigned the low-
est rank (1). By way of contrast, among normal-hearing
individuals, the major seventh (11 semitones) and the mi-
nor second (1 semitone) are typically ranked as the least
pleasant intervals.

In Figure 3, scores of PC and D that di er signi cantly
from those of normal-hearing individuals (de ned as a dif-
ference of more than 5 in rank) are highlighted. Orange
arrows indicate intervals that were rank signi cantly high-
er, and red arrows indicate intervals that received signi -
cantly lower rankings.

Discussion

e results of musical interval perception in normal-hear-
ing individuals, as presented in this study, are largely con-
sistent with earlier literature ndings [15,16]. ey reveal
a relatively xed pattern in the perception of both con-
sonant and dissonant intervals. e smaller variability in
judgments observed in the case of the normal-hearing in-
dividual with musical training may be attributed to their
musical experience and prior ear training. It can be as-
sumed that in the case of musicians, their interval eval-
uations may be in uenced by their personal preferences,
not just perceptual di erences. e literature indicates
that the ability to discriminate and evaluate harmonic in-
tervals improves with musical training. Individuals with
such experience demonstrate greater precision in identi-
fying intervals and heightened sensitivity to subtle di er-
ences in intonation [15]. In contrast, individuals without
musical training tend to rely more on general acoustic
properties than on tonal relationships. Interestingly, in this
case, the musician ranked the tritone higher (by 4 ranks),
which could be because musicians tend to favor tritones
more than non-musicians due to their tonal instability and
resolution-seeking quality.

e case of the CI user described here shows major devia-
tions in the perception of harmonic intervals compared to
the other two normal-hearing individuals.  esedi erenc-
es may result from a combination of factors. Technological
limitations of the CI — particularly its reduced spectral and
temporal resolution — are likely contributors. Additionally,
individual-speci c¢ factors such as age at implantation, the
quality of the electrode—neuron interface, electrode array
length and its placement within the cochlea, and neuro-
plasticity should also be considered [17, 18]. To the au-
thors’ knowledge, there is no clear position in the literature
as to whether CI users are able to unequivocally perceive
dissonance and consonance for harmonic intervals using
electric hearing. Brockmeier et al. [19] reported that ClI
users were able to discriminate musical chords, but dis-
crimination was worse than in normal-hearing listeners.
Cl users (n=231) and normal-hearing listeners (n=67)
had signi cantly di erent scores for discrimination of
pitch, melody, and chords and for detection and iden-
ti cation of instruments, although no signi cant di er-
ences were observed in scores for the subtests of rhythm
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discrimination, dissonance evaluation, and emotion eval-
uation [19]. In contrast, Knobloch et al. [18] reported that
Cl users were able to discriminate chords, and their pref-
erence ratings of selected isolated chords were generally
similar to those of normal-hearing listeners. Surprisingly,
for the single CI user in this study, the consonant interval
of the perfect  h was ranked very low. We can only spec-
ulate that the pleasantness of particular musical intervals
perceived through a Cl is related to many factors, among
which the health of the cochlear nerve (i.e., the survival
of neural elements) at the site of excitation, as well as in-
teractions between stimulated electrodes due to the spread
of electric current, could play a major role.

In their work, Spitzer et al. [6] assessed the perceived dis-
sonance of harmonic intervals in individuals with single-
sided deafness (SSD) who had received a Cl (n=11). e
study compared subjective pleasantness ratings for inter-
vals presented to the Cl ear alone (Cl-only listening), the
normal-hearing ear (NH-only listening), and both ears si-
multaneously (NH + CI listening). When listening with
the NH ear only, intervals such as the minor second, ma-
jor second, and major seventh were rated as the least pleas-
ant, whereas the major third, perfect  h, and octave were
rated as the most pleasant. In the Cl-only condition, the
ratings di ered from those of the NH ear and exhibited
less variation in pleasantness, resulting in a atter pattern
of responses. Ratings obtained in the NH + CI condition
were similar to those from NH-only listening. e authors
observed notable asymmetry in interval ratings between
ears within individual participants, and only a few showed
correlations between their NH-only and Cl-only ratings.
However, at the group level, mean ratings were highly cor-
related between NH-only and Cl-only conditions (r=0.85,
p<0.001), suggesting that relative dissonance was similarly
perceived across acoustic and electric hearing. In the pre-
sent study, the pattern of pleasantness rankings for di er-
ent intervals under Cl-only listening conditions di ered
noticeably from that observed in individuals with normal
hearing. A direct comparison between the current ndings
and those of Spitzer is limited by signi cant methodolog-
ical di erences — speci cally, the current study employed
ordinal pleasantness rankings, whereas Spitzer’s work used
pleasantness ratings on an analog scale.

Nevertheless, a tentative comparison is possible by relat-
ing the ranking patterns from the current study to the
z-score—normalized rating patterns reported by Spitzer.

is approximation reveals some similarities. For exam-
ple, in Spitzer’s study of electric hearing (Cl-only), the ma-
jor third (4 semitones) received a notably lower rank and
lower rating compared to acoustic hearing conditions, an
outcome similar to the NH ear of the SSD patients and to
our cases 1 and 2.

When considering hearing under acoustic-only conditions,
there also appears to be consistency between our studies
and those of Spitzer: despite the di ering methodologies,
dissonant intervals were consistently judged as less pleas-
ant by normal-hearing individuals, both in the ranking-
based method used here and the rating-based approach of
Spitzer. Yet this similarity did not extend to electric hear-
ing. In our work, the CI user unexpectedly ranked disso-
nant intervals — the minor second (1 semitone) and the

Journal of Hearing Science - 2025 Vol. 15 - No. 3

59



Case Reports « 55-61

major seventh (11 semitones) — as relatively pleasant. In
contrast, Spitzer found that dissonant intervals were rated
as unpleasant in both electric and acoustic hearing, sug-
gesting that perception of dissonance under CI stimulation
in their SSD cohort more closely resembled normal-hear-
ing patterns. To truly understand whether musical inter-
val perception is more or less the same under electric and
acoustic conditions — or whether it di ers entirely or de-
pends upon the individual — further research with larger
cohorts is necessary. It may be possible to identify specif-
ic factors about Cl use — such as speech processor settings
—that in uence musical perception, potentially making it
possible to optimize them for better musical appreciation.

An additional aim of our study was to evaluate the test
procedure based on pair comparisons. e results appear
promising and suggest that this tool may provide a val-
uable complementary assessment, alongside traditional
speech-based tests, to gauge the bene ts of cochlear im-
plantation. It may also provide a useful measure for eval-
uating the e ectiveness of post-implantation rehabilita-
tion, including music-based listening training and music
therapy interventions. We plan to expand the study to three
larger groups: those with normal-hearing but no musical
education, professional musicians with normal hearing,
and individuals with Cls.
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rankings, a nding that aligns with other studies showing
that musical training enhances perceptual consistency. In
contrast, the perception of consonance and dissonance of
our CI user deviated markedly from the pattern observed
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e Congress of the European Federation of Audiology
Societies (EFAS) is a unique event 0 ering opportunities
to gain new knowledge, exchange experiences, and show-
case research ndings and achievements in audiology.
It provides a platform to explore research directions and
address patient needs. From 14 to 17 May 2025, Vienna
hosted the 17th Congress of EFAS.  is year’s congress fo-
cused on the most important and recent developments in
the eld of audiology.

Key topics included the impact of arti cial intelligence on
audiology and the growing area of telemedicine, such as
tele tting, which has gained prominence post-pandemic.
Other widely discussed subjects included advancements in
hearing implants, results of inter-center studies, bimodal
hearing, and therapeutic approaches in audiology.

e Institute of Physiology and Pathology of Hearing
was represented by Piotr H. Skarzynski, Artur Lorens,
Aleksandra Chodkiewicz, Emilia Czaplicka, Anna
Ratuszniak, Adam Walkowiak, Katarzyna B. Cywka, and
W. Wiktor Jedrzejczak.

At the opening ceremony, Prof. Georg Sprinzl welcomed
all participants and outlined the congress’s themes.
Workshops were also held on the rst day, covering top-
ics such as auditory processing disorders and screening
tests for children in primary schools.

On the second day, Prof. Piotr H. Skarzynski chaired a
panel on the treatment of partial deafness, during which
Prof. Artur Lorens and Dr. Adam Walkowiak present-
ed their work. e ndings from various research cent-
ers garnered signi cant interest, as did the possibilities of

processor tting for partial deafness and the role of ster-
oids in preserving residual hearing. e panel involved in-
teractive discussion, encouraging the chair and attendees
to ask questions.

In a subsequent session, Prof. Piotr H. Skarzynski pre-
sented his work on Outcomes of cochlear implantation in
patients with far-advanced otosclerosis who had previously
undergone stapes surgery. IS attracted considerable in-
terest due to the complex nature of the condition and the
large cohort of patients involved.

In a session on arti cial intelligence, Prof. W. Wiktor
Jedrzejczak presented his work, ChatBot Al in audiology,
discussing the potential applications of ChatBot technol-
ogy in modern audiology. Prof. Artur Lorens delivered
a presentation on Cochlear implantation in children with
single-sided deafness, demonstrating the bene ts of cochlear
implants for children with congenital and acquired SSD.

Dr. Kelley Graydon presented a study, Does early conduc-
tive hearing loss impact longer-term listening ability? Her
research examined a group of children with a history of
otitis media and associated hearing loss. At the time of
the study, all children had normal hearing test results.
However, the ndings revealed a correlation between con-
ductive hearing loss and de cits in listening skills, high-
lighting the need for early intervention in children with
conductive hearing loss and the importance of screen-
ing programs to aid diagnosis. In a session on objective
hearing measurements, Dr. Adam Walkowiak presented
his study Does impeded biomechanics influence cochlear
implant hearing preservation?
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Participants in the panel discussion Partial deafness treatment with EAS. From left: Andro KoSec, Andreas Biichner, Astrid Magele,
Silke Helbig, Adam Walkowiak, Artur Lorens, Piotr H. Skarzynski

Aleksandra Chodkiewicz gave two presentations: Norma-
tive values for tests of auditory processing disorders in chil-
dren aged 6 to 12, which garnered signi cant interest due
to the large number of patients studied, and Hyperbaric ox-
ygen therapy as an adjunct to glucocorticosteroids treatment
for sudden sensorineural hearing loss.  is work sparked
a discussion on the necessity of adopting uni ed crite-
ria for the treatment and rehabilitation of patients with
sudden hearing loss.

In the session on Screening and diagnostics, Dr. Jorge
Burdiles-Aguirre shared the results of hearing screenings
conducted among primary school students in Chile. She
emphasized the critical need for screening in this group
due to the lack of regulations and the high prevalence of
hearing loss identi ed during pilot studies.

During the session on hearing implants, Emilia Czaplicka
presented an intriguing case involving a patient with
Treacher—Collins syndrome who was tted with a bone
conduction implant. Given the rarity of using bone conduc-
tion implants in such patients, her presentation captured the
attention of participants, who asked numerous questions.

On the third day, Dr. Anna Ratuszniak presented her study
on Improving hearing performance in middle ear implant
users: a comparison of the Samba2 and previous Vibrant
Soundbridge audio processors. Her ndings showed that
the use of the new Vibrant Soundbridge (VSB) proces-
sor signi cantly enhanced audiological outcomes and pa-
tient functioning. In the same session, Emilia Czaplicka
presented the results of using bone conduction implants
in patients with single-sided deafness, highlighting the
importance of these devices for patients unable to use
traditional CROS systems or cochlear implants due to
anatomical abnormalities.
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Dr. Jocelyn Phillips delivered an engaging presentation
on Barriers and facilitators to teleaudiology infant diag-
nostic testing. She emphasized the need to develop remote
diagnostic models to identify hearing disorders in new-
borns during pandemics and the need to access diagnostic
services.

In the Hearing implants session, Aleksandra Chodkiewicz
shared results on the cochlear implantation in young chil-
dren with profound hearing loss and congenital CMV in-
fection. She underlined the signi cance of treating hearing
loss in this group due to the additional burdens these pa-
tients face, which complicate daily functioning. In the same
session, Prof. Artur Lorens presented his study, Subjective
benefit after cochlear implantation in different groups of
patients. Using data from the APHAB questionnaire, he
demonstrated that cochlear implants improve the quality
of life and functioning across various groups of patients
with di erent types and degrees of hearing loss.

Onthe nal day, Dr. Adam Walkowiak presented his pre-
liminary study on The impact of stimulus burst duration
on electrically evoked stapedius reflex thresholds in pediat-
ric CI users. He highlighted the importance of these meas-
urements in optimizing Cl ttings, especially for patients
whose behavioral responses are unreliable.

e closing ceremony was conducted by Prof. Vinay
Swarnalatha Nagraj, president of EFAS. He thanked all
panelists and participants for their presentations and
active engagement throughout the congress.

e next EFAS congress will take place June 2-5, 2027,
in Odense, Denmark.
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