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Abstract

Introduction: Sudden sensorineural hearing loss (SSNHL), also defined as sudden deafness, is a
sudden loss of hearing which develops over a 72-hour period. The global incidence of SSNHL
was reported to be 5-20 cases per 100,000 per year. However, the true incidence might be higher
than this. Although various potential risk factors have been proposed, the exact cause of SSNHL
remains unclear in most cases, highlighting the importance of investigating its risk factors. To
our knowledge, no studies have been conducted in Armenia to determine the predictors of
SSNHL among the adult population.

Aim: The aim of this study was to identify potential risk factors of sudden sensorineural hearing
loss in Armenia.

Methods: A case-control study was designed to explore the risk factors of SSNHL. The study
setting was the audiology department of Erebuni medical center, which provides major
audiological services throughout Armenia. The study population were people aged between 18
and 70 years who checked their hearing at Erebuni medical center between 2021 and 2023. Cases
were those diagnosed with SSNHL, while controls were patients diagnosed with a conductive
type of hearing loss or no hearing impairment. Medical record review was conducted from pure
tone audiometry journals, and surveys were carried out using telephone interviews. The study
instrument was developed based on a literature review and pretested before the interviews. The
questionnaire had seven domains: sociodemographic factors, comorbidities, infectious risk
factors, ototoxic drugs, other risk factors, behavioral factors, and socioeconomic factors.
Statistical analysis involved descriptive, simple and multiple logistic regression analyses. The
Institutional Review Board of the American University of Armenia approved the study.

Results: The study was conducted among 162 participants (81 cases and 81 controls) with a
3.6% refusal rate among cases and 16.5% among controls. The study found that people smoking
at the time of the hearing test had 2.68 (95% CI: 1.16-6.17) times higher odds of experiencing
SSNHL. Elevated blood cholesterol level was associated with 2.70 (95% CI: 1.06-6.93) times
higher odds of developing SSNHL. The observed effect ranges for diabetes and frequent usage
of pain relievers included no-effect value (one), possibly due to the small sample size, but for
both, a clear direction was towards the large effect (aOR=3.78; 95% CI: 0.94-15.19; aOR=2.48;
ClI: 0.86-7.20; respectively).

Conclusion: The study identified three major determinants associated with a higher risk of
SSNHL in Armenia. The findings are mainly consistent with the previous studies. The results
highlight the importance of preventive measures such as implementing smoking prevention and
cessation programs, monitoring blood cholesterol and glucose levels among the population
groups at higher risk for hyperlipidemia and hyperglycemia, and educating patients on
effectively controlling cholesterol and glucose levels in case of hypercholesterolemia and
hyperglycemia.

vi



Introduction

Background

Sudden sensorineural hearing loss (SSNHL), also defined as sudden deafness, is a sudden
loss of hearing, mostly in one ear, which develops over a 72-hour period. It is diagnosed in the
presence of 30 dB or more sensorineural hearing loss across at least three consecutive
frequencies.! Damage to the inner ear, particularly the cochlea, or to the neural pathways starting
from the retrocochlear region to the brain, can result in sensorineural hearing loss.? The hearing
loss is associated with tinnitus (ringing in the ears), vertigo, nausea, and vomiting.* People
discover their hearing loss in the morning upon waking up or attempting to use their affected
ear.! This disorder requires urgent medical attention since the timely treatment is associated with
a better prognosis, though the association is not quite strong.* The low incidence and the wide
range of reported spontaneous recovery rate (31-65%) hamper the evaluation of the treatment
effectiveness.*® However, early diagnosis (less than a week) and treatment can improve the
outcomes.*® It is recommended to immediately start high-dose oral steroid therapy within the
first two weeks.>” According to a study, the recovery rate is around 50% if starting the treatment
within the first month of the disease onset and as low as 25% in case the treatment is started after

the first month.®
Epidemiology

The global incidence of SSNHL was reported to be 5-20 cases per 100,000 per year.® The
annual incidence of SSNHL was 27 per 100,000 people in the USA between 2006 and 2007.%°
However, the true incidence might be higher than the estimated ones since people with

spontaneous and quick recovery may not seek medical attention.® According to other studies, this



figure can be 160 per 100,000 population.! There is an increase in the incidence with older age;
11 per 100,000 people among the population younger than 18 are affected, while the figure is 77
per 100,000 among people 65 years and older.'® The incidence rate steadily increases with age
among those aged from 18 to 65 years.!® Currently, the age of onset has a declining tendency,
with the higher rates of younger people being affected.!? Males are slightly more susceptible to
this disease, with a male-to-female ratio of 1.07:1.1° The male predominance is more prominent

among patients older than 65, with a greater ratio of 1.30:1.1
Risk Factors

In most cases, the exact etiology of SSNHL remains unclear; thus, it is diagnosed as
idiopathic, highlighting the importance of investigating its risk factors.® Currently, about a
hundred potential etiological factors have been proposed.®® All these more or less well
understood risk factors are grouped into several categories; cardio-vascular or hematologic,
sociodemographic, behavioral, infectious, autoimmune, neoplastic, otologic, traumatic, and

ototoxic,136:14-16
Cardiovascular or hematologic risk factors

A large number of risk factors of cardiovascular and hematologic diseases are associated
with SSNHL, according to several meta-analyses and case-control studies. **1"-1° Various
vascular and hematologic pathologies, such as endothelial damage, thromboembolic disorders,
increased plasma viscosity, and many others can reduce the blood supply of the cochlea by
affecting the labyrinthine artery.!*® The cochlear microcirculation is composed of a terminal
capillary bed and lacks collateral vessels for restoring blood supply during ischemic conditions,
making it susceptible to vascular impairment.”** Additionally, cochlear hair cells require high

oxygen levels due to their high metabolic activity rate; thus, they are vulnerable to minimal



ischemia and hypoxia.l” Hence, even brief episodes of vascular obstruction and reduced blood
flow in this region can result in clinical manifestations, such as temporary or permanent hearing

damage.1”19

Diabetes is a metabolic disorder that can impair the microcirculation of cochlear
structures leading to hearing damage.?® According to a case-control study, the odds of diabetes is
two times higher among people diagnosed with SSNHL compared to controls.” High blood
pressure is another potential risk factor for this disease. Based on a systematic review and meta-
analysis of SSNHL in adults, 13.6% of patients with SSNHL had hypertension, while only 0.5%
of the general population suffered from hypertension.* Stroke is another acute cardiovascular
event that might be related to hearing loss.?! A cohort study in Taiwan identified a twofold
increase in SSNHL incidence among stroke patients compared to non-stroke patients.?* Changes
in lipid profile can also cause microcirculatory disturbance in the cochlea.?>?® The prevalence of
hypercholesterolemia among idiopathic SSNHL patients is 35-40%.° Different types of
coagulopathies may also increase the risk of SSNHL.81%24 Despite the findings of these studies,

the link between SSNHL and cardiovascular risk factors still needs thorough exploration.?®
Sociodemographic risk factors

As mentioned above, the incidence of SSNHL increases with age.'® However, since the
true incidence is still not fully identified, some inconsistencies exist relating to the age of the
disease onset.® According to one of the sources, the incidence peaks between 50 and 60 years of
age.® According to other articles, people from mid-forties to mid-fifties are the most susceptible
to sudden hearing loss.?%?” Males are marginally more likely to suffer from SSNHL.° Although,
this difference is not identified in some literature.52%2” A Taiwanese study of 31,258 SSNHL

patients reported a mean age of 50.30 (SD 16.70), 53.5% diagnosed males, and 46.5% females.?®



A cross-sectional survey conducted in China among 866 SSNHL patients reported a mean age of
37.3yearsand  44.0% of male patients.'?> Additionally, it identified that 83.6% of participants
were employed and 82.2% were married.*? Another study in Iran revealed that hearing loss is

associated with insufficient education and income.?°
Behavioral risk factors

Smoking, alcohol consumption, dietary habits, exposure to environmental noise, and
insomnia have also been linked to SSNHL.312141730-33 gmoking and alcohol can increase the
probability of labyrinthine artery atherosclerosis and microthrombus formation; thus, impairing
the blood supply to the inner ear.®* A retrospective cohort study conducted in Korea presented an
association between SSNHL and insomnia.®® The previously mentioned Chinese cross-sectional
study reported that 16.9% of SSNHL patients had a previous history of noise exposure.!? Eating
light-colored fresh vegetables was revealed to be protective against the risk of SSNHL

(OR=0.48; 95% CI: 0.24-0.96 p=0.04).Y’
Infectious risk factors

Various studies have demonstrated possible link between viral infections and SSNHL.*®
According to a systematic review, about 12.8 % of this disorder can be attributed to infectious
diseases.! There are three possible mechanisms that viral infection can lead to hearing loss; direct
damage to the cochlear nerve or its fluid spaces, reactivation of some latent viruses inside the
inner ear, and indirect damage of the inner ear by triggering an immune response.®® Mumps,
rubella, measles, influenza-B, herpes simplex viruses (HSV-1 and HSV-2), and Lassa virus may
impair hearing by direct invasion of the cochlea.®*® Reactivation of different latent viruses such
as varicella-zoster virus, Epstein-Barr virus, and cytomegalovirus located in the inner ear may

have an etiological link to SSNHL®. In adults who have been exposed to these viruses during



their childhood, sudden deafness can be explained by reactivation of latent viruses.® The third
mechanism proposes that viruses such as Lassa virus can damage hearing by inducing an
antibody response against inner ear antigens.® Evidence suggests that severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) is a potential risk factor for SSNHL with an unknown
mechanism.*® Group A Streptococcus, Treponema pallidum (syphilis), Borrelia burgdorferi
(Lyme disease), and Toxoplasma gondii are other non-viral infections that can cause hearing

damage.!
Autoimmune risk factors

Immune-mediated inflammation is another proposed theory of SSNHL etiology.®” On
average, 45.7 % of patients diagnosed with sudden deafness have an increased erythrocyte
sedimentation rate (ENR), which is one of the non-specific inflammatory markers.® Different
mechanisms can injure the inner ear, such as an autoantibody response against antigen,
complement system activation, and direct damage by cytotoxic T cells.®® High levels of
autoantibodies against phospholipids and anti-endothelial cell autoantibodies, which are elevated
during systemic autoimmune diseases (SAD), have been detected among SNHLL patients.3’
Systemic lupus erythematosus, Susac syndrome, antiphospholipid syndrome, polyarteritis
nodosa, Wegener's granulomatosis, Sjogren syndrome, rheumatoid arthritis, Cogan syndrome,
sarcoidosis, Behcet syndrome are the most common SADs associated with SNHL.*® Even though
the exact pathophysiology of immune damage is still unclear, the clinical benefits of

corticosteroids and immunosuppressants during SSNHL favor this theory.38
Ototoxic drugs

Ototoxicity or cellular degeneration of the cochlea is a possible side effect of platinum-

based chemotherapeutic agents (cisplatin), antibiotics (aminoglycosides, macrolides), anti-



inflammatory medication (NSAID, aspirin), loop diuretics, antimalarials and quinines.?*%#
Hearing loss due to these medications can happen at any point of treatment or after intake,
leading to gradual or sudden hearing loss.®® However, this relation is better studied for age-

related hearing loss. %4

The exact mechanism of long-term ototoxicity of these medications is not well known.*°
The toxicity of aminoglycosides is considered to be through elevating the levels of free radical
formation, which results in hair cell death by damaging cochlear mitochondria, while cisplatin
targets the spiral ganglion cells, outer hair cells, and the stria vascularis.*® High doses of anti-
inflammatory medication alter the function of outer hair cells by decreasing the blood supply to

the cochlea.*® Loop diuretics are thought to impair the function of the stria vascularis as well.*°
Neurological disorders

Potential causes of SSNHL related to neurological origin include multiple sclerosis (MS),
migraine, and pontine ischemia.® Multiple sclerosis is a demyelinating brain stem disease that
mainly affects the optic nerve.*? Nonetheless, as a part of the auditory tract, the vestibulocochlear
nerve can also be involved, and SSNHL can be its clinical manifestation.*? About 4 - 10% of MS

patients experience sudden deafness during remission and relapse.*

Currently, a growing body of evidence suggests a possible link between migraine and
SSNHL.#-4¢ One retrospective cohort study demonstrated that the risk of developing SSNHL
among migraine patients was 1.8 times higher than that of matched non-migraine controls.*®
According to another cohort study, the cumulative incidence of inner ear disorders among
migraine patients was 12.2%%. In comparison, it was only 5.5% among matched controls, and
the adjusted hazard ratio for SSNHL was 1.22 (95% CI, 0.53-2.83) among the migraine cohort

compared to controls.*®



Thyroid diseases

SSNHL can be one among many clinical manifestations of thyroid disorders, which are
endocrine diseases characterized by altered serum thyroid hormone levels, either hypothyroidism
or hyperthyroidism.*” The prevalence of thyroid dysfunction among SSNHL patients varies from
1% to 15%.° A nationwide case-control study in Taiwan revealed that hypothyroidism among

patients older than 50 and hyperthyroidism among women are risk factors for SSNHL.*’
Osteoporosis

Osteoporosis is a systemic skeletal condition that leads to a decrease in bone mass, bone
fragility, and susceptibility to fractures.® Various studies have proposed a possible association
between osteoporosis and SSNHL.*® Based on a retrospective study, patients diagnosed with
osteoporosis had an incidence rate of 10.43 per 10 000 person-years of SSNHL, while this rate

was only 5.93 per 10 000 person-years for the control group.*®
Neoplasia

About 1% of SSNHL can be a clinical manifestation of retrocochlear disease.*°
Vestibular schwannoma (VS) is one of the most common retrocochlear disorders that can be
linked to sudden deafness.*® SSNHL can be found among 12-26% of VS patients.° Sudden

deafness can also be a rare clinical presentation of sphenoid wing meningiomas.®*
Family history

SSNHL is a multifactorial disorder; both genetic and environmental factors play a role in
its etiology.> Various studies aimed to identify a possible link between the disease and heritable
factors.> According to a retrospective study, 33.6 % of patients diagnosed with SSNHL had a

positive family history.>*



Other otological diseases

Based on a meta-analysis of various studies, approximately 5% of SSNHL can be caused
by other otological disorders such as Meniere’s disease (MnD), otosclerosis, fluctuating hearing
loss, and enlarged vestibular aqueduct.® MnD is a common disorder that can initially manifest as

sudden deafness.>®
Trauma

Traumatic events may account for 4% of the incidence of SSNHL.® Inner ear structures
are quite vulnerable to cochlear trauma; its membranes can easily be ruptured, which clinically
will be presented as sudden deafness.® Trauma leading to hearing impairment is classified into
temporal bone fracture, barotrauma, acoustic trauma, and otological surgical trauma.®°® Acoustic
trauma is defined as hearing loss as a result of excessive noise.®” It is more common in a military

environment and can lead to both sensorineural and conductive hearing loss.>®
Situation in Armenia

There is little data about the prevalence of SSNHL in Armenia. Only one study
examining therapeutic effect, reported 98 patients diagnosed with SSNHL in only one of the
hospitals in Armenia (Astghik medical center) between 2015 and 2019.%° According to
communications with specialists, SSNHL is diagnosed based on the results of pure tone
audiometry. The majority of large hospitals in Yerevan are equipped with an audiometer.
However, some healthcare facilities in regions lack this equipment. Therefore, patients with a
possible diagnosis of SSNHL are referred to Yerevan. After the diagnosis is made, steroid

therapy is immediately started.



Study Rationale

SSNHL is an otological emergency; thus, delayed diagnosis and treatment might have
detrimental effects leading to permanent hearing loss.®® Given the unknown but possibly high
incidence rate of SSNHL in Armenia, and the importance of its prevention or timely
intervention, studies are needed to identify potentially modifiable risk factors and the population

groups at high risk for the disease.
Study Aim

The aim of this study was to identify potential risk factors of sudden sensorineural
hearing loss in Armenia, such as sociodemographic and behavioral factors, comorbidities,

infectious diseases, ototoxic drugs, other otological diseases, family history, trauma, etc.
The research question was the following:

e \What are the common risk factors of sudden sensorineural hearing loss among the

adult population of Armenia?
Methods

Study Design

A case-control study was conducted to investigate the risk factors of SSNHL. This design
has several advantages for this study, such as it enables exploring multiple risk factors, can be
applied in case of rare diseases, requires fewer resources, and can be conducted within a short

timeframe. The study duration was about six months.

Study Setting



The data was collected from the audiological department of Erebuni medical center that
is one of the major audiological service providers throughout Armenia. The hospital was selected

based on the student investigator’s convenience and data availability.
Study Participants

The study population comprised people who underwent pure tone audiometry at Erebuni
medical center between 2021 and 2023. Cases were those diagnosed with SSNHL, while controls
were among patients not diagnosed with SSNHL, who also underwent pure tone audiometry at
the same facility at the same period. Controls were diagnosed with a conductive type of hearing
loss or had no hearing impairment. The inclusion criterion was patient’s age between 18 and 70
years. The lower limit of 18 years was chosen for ethical reasons to include only legal adults,
while the upper limit was chosen to exclude people with age-related hearing loss. People
diagnosed with a mixed type of hearing loss or age-related hearing loss, not speaking Armenian,
and those with profound bilateral hearing loss that hinders the telephone interview, were

excluded.
Sample Size Calculation

The formula for two proportions was used to calculate the sample size with a 0.05 level
of significance and 0.8 power. According to a case-control study of SSNHL in adults, 15.6% of
patients with SSNHL had diabetes, while only 9.5% of the general population suffered from
diabetes.!” Only 5.6% of the population is diagnosed with diabetes in Armenia®’. The study
aimed to detect a 15% difference among cases and controls with 80% study power and 95%
confidence level. Based on the calculations, 158 participants (79 in each group) were needed.
The relatively large difference of 15% was taken for feasibility reasons, as SSNHL is a rare

disease and identifying a considerably larger number of cases (e.g., 148, if 10% difference would

10



be taken) would not be feasible for this study. However, the intention was to target a higher-than-

calculated sample size if more cases were identified.

- /2 1-p) +z1— 1-p1)+po(1— 2
(Z1-ay2_[2P(1-DP) +21_g/P1(1-D1)+P2(1-D2) ) P14+Ds

n= (p1-1p2) 2 p= 2 n=

(1.96,/2%0.131(1—0.131) +0.842,/0.056(1—0.056)+0.206(1—0.206) ) 2
(0.056—0.206) 2

= 78,256 = 79
Z1—q/2=1.96

zy-p =0.842

p1 (exposure among controls) = 0.056

p2 (exposure among case) = 0.15 + 0.056 = 0.206

0.056 + 0.206
p = : = 0.131

Data Collection

After obtaining permission from the study hospital, participants were identified from the
pure tone audiometry journals, which served as the sampling frame. These records contained
information about patients' age, type of hearing loss (sensorineural, conductive, and mixed),
degree of hearing loss (mild, moderate, severe, and profound), date of the diagnosis, and contact
number. The records included all individuals who underwent audiometry at the hospital starting
from 2021 to the present (Appendix 1). Hearing thresholds for air conduction were assessed at
125, 250, 500, 1000, 2000, 4000, and 8000 dB. Hearing thresholds for bone conduction were
assessed at 250, 500, 1000, 2000, 4000, and 8000 Hz. Masking was applied whenever it was

necessary. For calculating the hearing threshold, 5 dB ascending steps were used.
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The student investigator and the audiometry nurse conducted a medical record review at
the hospital from these audiometry journals. The above-mentioned information was extracted
from these records at the hospital and was recorded in the medical record review form (Appendix
2). Information on participant’s ID, name, contact number, case/control status and interview
dates were separately reported in the Journal (Appendix 3). The student investigator, who is also
an ENT physician and a previous staff member of the department, and the nurse determined the
case and control status of the participants. Cases and controls were selected from the same
source. Census was applied for the cases, as the disease is rare. For each case, the controls were
the next patients who had a hearing test in the audiometry journal. For each case, three controls
were selected because of the expected high rate of non-response among controls (based on

previous studies conducted at Turpanjian College of Health Sciences).

Participants were contacted first by the hospital staff (the audiometry nurse), asking
whether the hospital could share their contact information with the researcher. Only after this, the
student investigator contacted the participants for potential participation. Then, after presenting
the consent form (Appendix 4), obtaining oral consent, and assessing the eligibility criteria, the
student investigator arranged and conducted telephone interviews. There was one interview with
each respondent, and it lasted 15-20 minutes. Participants faced no difficulties related to hearing

since patients with severe bilateral hearing loss were excluded from the study.

The nurse kept a separate Journal form (Appendix 5), which included the participant's ID
number, name, contact information, case/control status, and information related to the phone call;
and she used a phone script (Appendix 6) for contacting a potential participant first time. The

nurse and the student each made three attempts to recruit participants. The response rate was

12



calculated based on the nurse's Journal form. The data was collected from March 7 to April 16,

2023.
Study Instrument

The study instrument was a questionnaire (Appendix 7) developed based on the literature
review.13%13-17 The questionnaire consisted of seven domains (sociodemographic factors,
comorbidities, infectious risk factors, ototoxic drugs, other risk factors, behavioral factors, and
socioeconomic factors). The categorized list of items included in the questionnaire is presented

below:

1. Sociodemographic factors: patient’s age, gender, residency (marzes), residential status

(city, village), nationality, family size, education, employment status, and marital status.

2. Comorbidities: cardiovascular and hematological disorders and their risk factors
(hypertension, diabetes mellitus, hypercholesterolemia, hypercoagulation disorders,
stroke, myocardial infarction, anemia, ad thromboembolic disease), systemic autoimmune

diseases, neurologic diseases, thyroid diseases, neoplasia, and osteoporosis.

3. Infectious risk factors: viral (Herpes Zoster, measles, mumps, COVID-19) and non-viral

(Group A Streptococcus and toxoplasmosis).

4. Ototoxic drugs: antibiotics (gentamicin, streptomycin, rifampicin, azithromycin, and

erythromycin), pain relievers (NSAID), and diuretics.

5. Other risk factors: family history of hearing loss, trauma (temporal bone fracture,
barotrauma, acoustic trauma, and otological surgical trauma), other otological diseases
(Meniere's disease (MD), otosclerosis, fluctuating hearing loss, and vestibular

schwannoma), and self-perceived health status.

13



6. Behavioral factors: smoking and drinking habits, working in a noisy environment,

listening to loud music, and using headphones.

7. Socioeconomic factors: general standard of living, housing condition, and average

monthly spending of the family.

The questionnaire was pretested among four cases and three controls before its

application in the study. According to their feedback, several changes were made.
Study Variables

The presence or absence of sudden sensorineural hearing loss among people aged
between 18 and 70 years was the dependent variable. The diagnosis was confirmed based on the

results of audiometry and patient’s report.

The independent variables were the potential risk factors; sociodemographic
characteristics (age, gender, residency, residential status, nationality, family size, education,
employment status, and marital status), comorbidities (cardiovascular and hematological
disorders, systemic autoimmune diseases, neurologic diseases, endocrine disorders, neoplasia,
and osteoporosis), infections (viral and non-viral), ototoxic drugs (antibiotics, pain-relievers, and
diuretics), other possible risk factors (family history of hearing loss, trauma, other otological
diseases, and self-perceived health status), behavioral factors (smoking and drinking habits,
working in a noisy environment, listening to loud music, and using headphones), and
socioeconomic factors (general standard of living, housing condition, and average monthly
spending of the family). The majority of variables were dichotomous. Dummy variables were

created for those variables (marital status, duration of working in a noisy environment) having
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more than two categories. Continuous variables were treated as such after checking the linearity

of their association with the outcome on the logistic scale.
Statistical Analysis

The data analysis was performed using IBM SPSS software. Descriptive statistics were
used for presenting characteristics (age, gender, degree of hearing loss, proportions of risk
factors, etc.) among cases and controls. Percentages and proportions were used to describe
categorical variables, while means and standard deviations were used to summarize continuous
variables. The chi-square test was used for comparing categorical variables between cases and

controls, and the t-test was used for continuous variables’ comparison.

Simple logistic regression was run between each potential risk factor and the outcome.
Each variable associated with the outcome during the simple logistic regression analysis with a
p-value less than 0.25 was further used for building the multiple logistic regression model (62).5
After subsequent elimination of variables that lost their statistical significance when controlling
for other variables, a model of predictors of SSNHL was built. The model that achieved the best
possible fit and the highest possible Nagelkerke R Square value while containing variables with
p-values below 0.1 was selected as the final. A higher than usual p-value was selected for
keeping the variables in the model, considering the small sample size and possibly limited power
of the study to capture important predictors of the outcome. The Hosmer-Lemeshow goodness of

fit test was used to test the model fit.
Ethical Considerations

The study was approved by the Institutional Review Board of the American University of

Armenia. Permission to get access to audiological records and patients’ contacts was obtained
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from the heads of the audiology departments. A hospital staff member first contacted
participants. The student investigator contacted them only after they agreed to participate in the
study. Before the start of the telephone interview, oral consent (Appendix 4) was obtained from
the participants. The participants were informed about the aim of the study, who was conducting
it, why they were selected, how their contacts were obtained, and how much time it would
require them to participate in the survey. The details of complete confidentiality and the right to
withdraw at any time during the interview process were assured. Each participant was given an
ID number. They were also informed that their participation or withdrawal does not harm or

directly benefit them.

Results

Response Rate

It was intended to recruit 79 participants in each group. Based on the audiometry
journals, 104 potential cases, and 108 eligible controls were identified at Erebuni medical center
between January 2021 and April 2023. However, 20 participants from cases didn't meet the
eligibility criteria or couldn't be contacted, while 11 subjects from controls couldn't be contacted.
Out of 84 contacted cases, the survey was conducted among 81 participants, and three patients
refused to take part. Out of 97 contacted controls, 81 participants agreed to complete the
interview, and 16 refused to take part. Thus, the refusal rate was 16.5% among controls and only
3.6% among cases. The study had a 75.0% response rate among controls and 77.9% among
cases. The overall response rate of the study was 76.4%. An average of 1.3 attempts were made
to contact each respondent who completed the questionnaire (1.4 among cases and 1.3 among

controls).
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Descriptive Statistics

Based on the medical records, out of 81 cases, 53.1% (n=43) suffered from mild, 40.7%
(n=33) from moderate, and 6.2% (n=5) from severe hearing loss. SSNHL affected right ear of
64.2% (n=52) of cases, left ear of 30.9% (n=25), and the damage was bilateral in 4.9% (n=5) of
cases. The cases sought medical attention, on average, 6.95 days after the onset of hearing
impairment. Among controls, 42.0% (n=34) had normal hearing, and 58.0% (n=47) were
diagnosed with conductive hearing loss. The degree of conductive hearing loss among 68.1%
(n=32) of controls was mild, 29.8% (n=14) was moderate, and 2.1% (n=1) was severe. Left-sided
hearing loss was observed among 36.2% (n=17) of the controls, 21.3% (n=10) had right-sided
decreased hearing, and 42.6% (n=20) had both-sided. The main reason for controls to visit an
audiologist was hearing loss for 37.0% (n=30), ear pain for 42.0% (n=34), tinnitus for 18.5%

(n=15), and the requirement of employer for 2.5% (n=2).

The descriptive statistics of participants’ characteristics on sociodemographic factors,
comorbidities, infectious risk factors, previous use of ototoxic drugs, behavioral, socioeconomic,
and other factors are displayed separately for the cases and controls and the total study sample in

Tables 1a-f.

The mean age of cases during the hearing test was 43.62 (SD 11.20), ranging from 18 to
66, and 41.43 (SD 13.92), ranging from 18 to 69, for controls. The number of females slightly
exceeded the number of males in both groups: 51.9% (n=42) for cases and 55.6% (n=45) for
controls. All of the participants were Armenian. No statistically significant differences were
observed between cases and controls with regards to sociodemographic and socioeconomic

characteristics.
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Self-perceived health was significantly lower among cases (p<0.01, Table 1-a). SSNHL
cases had a significantly higher prevalence of hypertension (35.8% versus 19.8% p<0.05, Table
1-b), diabetes (13.6% versus 3.7% p<0.05, Table 1-b), and high level of blood cholesterol
(25.9% versus 9.9% p<0.05, Table 1-b). A statistically significant difference was observed
between cases and controls related to their smoking status at the time of their hearing test (27.2%
versus 13.6% p=0.05, Table 1-f). Several marginally significant differences were detected
between cases and controls, such as higher average level of education among controls, previous
history of acoustic trauma among cases, and longer duration of working in a noisy environment
among cases (0.05<p<0.10). Of the 6.2% (n=5) cases who reported positive family history of
SSNHL, two had a father who suffered from the same disease, one mother, one sibling, and one
grandparent. Meanwhile, only one of the controls reported that his/her father was previously
diagnosed with SSNHL. Of the 6.2% (n=5) of cases who had a traumatic experience before the
hearing loss, three suffered from acoustic nerve trauma, one barotrauma, and one temporal bone
fracture. The participants who had ever been a smoker or smoked at the time of the hearing test
were all males. Nobody in the sample suffered from Toxoplasmosis. Of the ototoxic medication
use the participants were inquired about, nobody in the sample used Gentamicin, Streptomycin,
Rifampicin, and Erythromycin during the inquired period.

Simple Logistic Regression Analysis

The results of simple logistic regression analyses that provide crude associations between
each independent variable and the outcome of SSNHL are depicted in Table 2. Higher education
was associated with lower odds of developing SSNHL with a crude OR of 0.52 (95% CI: 0.28-

0.98). Cases rated their self-perceived health status as worse compared to controls with a crude

OR of 2.65 (95% CI: 1.37-5.14). The presence of comorbidities such as hypertension, diabetes,

18



hypercholesterolemia, and blood coagulation disorders was associated with higher odds of
having SSNHL (OR=2.27; 95% CI: 1.11-4.61; OR=4.09; 95% CI: 1.10-15.25; OR=3.19; 95%
Cl: 1.32-7.72; and OR=3.03; 95% CI: 0.92-9.94, respectively). The crude OR of the association
between smoking at the time of the hearing test and the disease was 2.37 (95% CI: 1.06-5.29),
demonstrating higher chances of SSNHL among smokers. People who often used pain relievers
had 2.39 times the odds of being diagnosed with SSNHL as compared to people who didn’t
frequently take pain relievers; the observed effect range was suggestive of a weak negative to a
moderately positive association between pain reliever usage and SSNHL (95% ClI: 0.86-6.64).
The odds of SSNHL was higher among participants exposed to occupational noise for more than
four years compared with people who never worked in a noisy environment (OR=3.07; 95% CI:
1.05-9.02). An extremely wide confidence interval was observed for the presence of the family
history variable (OR=5.26; 95% CI. 0.60-46.09), which may be explained by the low prevalence

of the positive family history in the sample (3.7%; n=6).
Multiple Logistic Regression Analysis

Table 3 presents the results of multiple logistic regression analysis. According to the
Hosmer-Lemeshow goodness of fit test, the model had a good fit (p=0.959). Nagelkerke R
Square value was 0.147. The final model identifying adjusted associations between SSNHL
status and independent risk factors included the following variables: smoking at the time of the
hearing test (aOR=2.68; 95% CI. 1.16-6.17), having a high level of blood cholesterol at the time
of the hearing loss (aOR=2.70; 95% CI: 1.06-6.93), being diagnosed with diabetes before the
hearing impairment (aOR=3.78; 95% CI: 0.94-15.19), and frequently taking pain relievers

(aOR=2.48; 95% CI: 0.86-7.20).
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Based on the study, smoking at the time of the hearing test was associated with 2.68
times higher odds of developing SSNHL. The odds of being diagnosed with SSNHL among
patients with elevated blood cholesterol levels was 2.70 times the odds of experiencing SSNHL
among participants with normal blood cholesterol levels. Diabetic patients had 3.78 times higher
chance of suffering from SSNHL; the observed effect range was suggestive of a weak negative
to a strong positive association between diabetes and SSNHL (95% CI: 0.94-15.19). Participants
with frequent pain relievers usage were 2.48 times more likely to develop SSNHL; the observed
effect range suggested a weak negative to a moderately positive association between regular use

of pain relievers and SSNHL (95% CI: 0.86-7.20).
Discussion
Main Findings

To our knowledge, this is the first study conducted in Armenia to determine the
predictors of SSNHL among the adult population. On average, the participants visited an
audiologist and checked their hearing after 6.95 days of the disease onset. According to the
literature, starting the treatment within less than a week is associated with a better outcome*®;
hence, delated treatment was not a major concern in this study. Another case-control study
reported an average duration of 8.07 days between the onset of hearing loss and treatment.3* The
result of our study about the smoking to be a possible risk factor of SSNHL is consistent with
other studies.!**%-32 Smoking is a cardiovascular risk factor that causes circulatory alterations in
the inner ear, which is susceptible to decreased blood supply.* According to a systematic review
and meta-analysis by Lin et al., heavy smoking along with alcohol consumption significantly
increases the risk of SSNHL.* The study found a pooled odds ratio of 1.3 (95% CI: 1.12-1.61)

for heavy smoking.** A cross-sectional study conducted in Japan designed to explore the
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relationship between behavioral risk factors of cardiovascular diseases and idiopathic SSNHL
identified that the proportion of current smokers was significantly higher among SSNHL patients
in comparison to controls from the National Health and Nutrition Survey in Japan.3! However,
there are contradictory data in the literature on this matter.>3463%4 Another systematic review and

meta-analysis based on 24 studies reported no significant effect of smoking on SSNHL.%3

According to this research, being diagnosed with hypercholesterolemia was associated
with significantly higher odds of developing SSNHL. Hypercholesterolemia is a cardiovascular
risk factor that impairs the blood supply to the inner ear; thus, supporting the vascular hypothesis
of SSNHL.* This finding is in agreement with the literature,!’:19.2223.306385-67 The
aforementioned systematic review and meta-analysis of 22,620 SSNHL patients and 54,946
matched controls revealed that cases had significantly higher levels of total cholesterol compared
to controls, along with a significantly higher prevalence of diabetes and hypertension.5® An
elevated standard mean difference of cholesterol level of 11.09 mg/dL (95% ClI: 3.51-18.67;
p=0.004) was observed among SSNHL patients.®® Another systematic review and meta-analysis
(102,292 patients) also reported a significant positive association between increased cholesterol
level and SSNHL (OR=2.09; 95% CI: 1.52-2.87). According to this study, hypertriglyceridemia
also significantly increases the risk of SSNHL (OR=1.54; 95% CI: 1.18-2.02).% There are a
number of case-control studies conducted in different countries, such as Italy, Irag, China, and
Korea that detected significant differences in lipid profiles among cases and controls.17:19:22306667
Another study indicated a significant correlation between higher cholesterol concentration in
blood and poorer outcome of hearing recovery after SSNHL, irrelevant to treatment.?® However,

as with the association between smoking and SSNHL, our findings of higher chance of SSNHL
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among those with hypercholesterolemia contradict with several other case-control

studies 15,32,34,64

This study identified diabetes as another determinant of sudden deafness. This finding is
in line with the literature.'”%® The mechanism is similar to other cardio-vascular factors, which
cause microcirculatory and hemodynamic disorders in the cochlea.?’ The observed effect range
for diabetes and usage of pain relievers included no-effect value (one), possibly due to the small

sample size, but a clear direction was towards the large effect.

Literature suggests inconsistent data related to the ototoxic effect of anti-inflammatory
medications. A systematic review of 92,532 participants demonstrated varying data related to the
impact of NSAIDs on hearing health.%® However, according to another study, frequent use of
NSAIDs, aspirin, and acetaminophen can increase the chances of hearing loss.®® However, as
mentioned above, the effects of ototoxic medication are well-understood for chronic hearing loss
(40, 41).4%41 Another possible explanation of our finding could be the frequent use of pain
relievers among those suffering from migraine, which is a potential risk factor for SSNHL and
can mediate the association between medication use and sudden deafness**%, but was not
measured directly during the study. The participants were asked if they had a neurological

disorder in general, but not specifically - migraine.

During this study, we tried to investigate the role of several well-known risk factors of
SSNHL, but we could not identify significant associations between many of these factors and the
outcome. Although our study identified considerably higher prevalence of hypertension,
coagulation disorders, and thyroid diseases among cases compared to controls, the differences
did not reach statistical significance. However, a potential explanation for this lack of

significance could be the small sample size and resulting limited power of the study. Differences
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in the reported prevalence of other comorbidities (stroke, myocardial infarction, thromboembolic
events, systemic autoimmune diseases, neoplasia, and osteoporosis) might not be captured by
this study as a result of their low overall prevalence in the population. However, still, these
conditions were more frequent among cases. Other determinants, such as the family history of
SSNHL, previous craniocerebral or auditory traumas, prolonged working duration in a noisy
environment, and regular listening to loud music were also more common among cases;

however, the differences were insignificant.
Strengths of the Study

This is the first known study to explore the possible risk factors of sudden sensorineural
hearing loss in Armenia. Selecting cases and controls from the same source could minimize the
selection bias. The selection of participants started with patients that have been diagnosed
recently; therefore, recall bias was reduced. The diagnosis of the type and degree of hearing loss

was based on medical records, which reduced instrumentation and misclassification biases.
Limitations of the Study

The study has several limitations as well. The small sample size and potentially low
power of the study are serious limitations; as a result, several well-known risk factors might not
have been detected. The sample size to detect a 15% difference was chosen for feasibility
reasons. The “ideal” sample size, aiming to find a 10% difference in line with literature, should
be 296 participants (148 cases and 148 controls). Even though the diagnosis of sensorineural
hearing loss was based on medical records, the final group assignment was made after the
patients’ confirmation of the sudden nature of hearing loss. All the risk factors were self-
reported, which might have introduced some inaccuracy. Given the nature of data collection,

social desirability could have also been an issue when answering sensitive questions such as

23



smoking, alcohol use, previous diseases, etc. Including different degrees of hearing loss in the
study was another limitation, since there might be a link between exposure to potential risk
factors and the degree of hearing loss. Generalizability could have been a threat to external
validity as this was a one-hospital-based study, and people living in regions might refer to their
local hospitals for audiological assessment. However, audiometry is mainly conducted in tertiary

care facilities and is lacking in most region-based health care centers.
Recommendations

According to this study, smoking at the time of hearing loss, elevated blood cholesterol
level and diabetes significantly increase the risk of SSNHL among adults in Armenia. Smoking
prevention and cessation programs among the population should be prioritized. Monitoring blood
cholesterol and glucose levels should be encouraged among the population groups at higher risk
for hyperlipidemia and hyperglycemia. After identifying lipid profile disorders and
hyperglycemia, primary health care physicians, cardiologists, and endocrinologists need to
educate patients on properly controlling their cholesterol and glucose levels with diet and

medication.

Larger-scale studies of SSNHL risk factors are warranted for future research, as a bigger
sample size and higher power will enable to capture other important determinants of the outcome
that this study failed to reveal. In addition, including other hospitals can strengthen the study and

increase the generalizability of the findings.
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Tables

Table 1-a Distribution of sociodemographic and socioeconomic factors between cases with

SSNHL and controls in Erebuni hospital, Armenia, 2023

Characteristics Case Control p-value Total sample
(n=81) (n=81) (n=162)
Age during survey in years, mean (SD) 44.60 (11.15) 42.54 (13.85) 0.298 43.57 (12.58)
Age during the hearing test in years, 43.62 (11.20) 41.43 (13.92) 0.273 42,52 (12.64)
mean (SD)
Gender, % (n) 0.753
Male 48.1 (39) 44.4 (36) 46.3 (75)
Female 51.9 (42) 55.6 (45) 53.7 (87)
Region, % (n) 0.684
Aragatsotn 6.2 (5) 3.7(3) 4.9 (8)
Avrarat 9.9 (8) 7.4 (6) 8.6 (14)
Armavir 11.1(9) 7.4 (6) 9.3 (15)
Gegharkunik 3.7(3) 6.2 (5) 4.9 (8)
Kotayk 9.9 (8) 8.6 (7) 9.3 (15)
Lori 3.7(3) 6.2 (5) 4.9 (8)
Shirak 4.9 (4) 2.5(2) 3.7 (6)
Syunik 6.2 (5) 2.5(2) 4.3 (7)
Tavush 2.5 (2) 4.9 (4) 3.7 (6)
Vayots Dzor 6.2 (5) 3.7(3) 4.9 (8)
Artsakh 0.0 (0) 2.5(2) 1.2 (2)
Yerevan 35.8 (29) 44.4 (36) 40.1 (65)
Residence, % (n) 0.865
City/town 67.9 (55) 70.4 (57) 69.1 (112)
Village 32.1 (26) 29.6 (24) 30.9 (50)
Family size, mean (SD) 4.43 (1.64) 4.52 (1.66) 0.739 4.48 (1.65)
Education, % (n) 0.059
Less than university 58.0 (47) 42.0 (21) 50.0 (81)
University/more 42.0 (34) 58.0 (47) 50.0 (81)
Employment status, % (n) 0.563
Employed 55.6 (45) 55.6 (45) 55.6 (90)
Unemployed/student 27.2 (22) 33.3(27) 30.2 (49)
Retired 6.2 (5) 2.5(2) 4.3 (7)
11.1 (9) 8.6 (7) 9.9 (16)
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Characteristics Case Control p-value Total sample
(n=81) (n=81) (n=162)
Self-employed/seasonal migrant
worker/farmer
Marital status, % (n) 0.189
Single 11.4 (9) 21.0 (17) 16.3 (26)
Married 79.7 (63) 74.1 (60) 76.9 (123)
Divorced/ widow 8.9 (7) 4.9 (4) 6.9 (11)
Standard of living, % (n) 0.711
Substantially or little below 17.3 (14) 16.0 (13) 16.7 (27)
average 50.6 (41) 45.7 (37) 48.1 (78)
Average 32.1 (26) 38.3(31) 35.2 (57)
Substantially or littler above
average
Satisfaction with housing condition, %
(n) 0.567
Very dissatisfied /dissatisfied 2.5 (2) 3.7 (3) 3.1(5)
Neither dissatisfied nor 22.2 (18) 16.0 (13) 19.1 (31)
satisfied
Satisfied/ very satisfied 75.3 (61) 80.2 (65) 77.8 (126)
Family expenditure, % (n) 0.291
Less than 250000 AMD 50.0 (25) 36.5 (19) 43.1 (44)
From 250001 - 500000 AMD 38.0 (19) 42.3 (22) 40.2 (41)
Above 500000 AMD 12.0 (6) 21.2 (11) 16.7 (17)
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Table 1-b. Distribution of comorbidities between cases with SSNHL and controls in

Erebuni hospital, Armenia, 2023

Characteristics Case Control p-value Total sample
(n=81) (n=81) (n=162)
Hypertension, % (n) 35.8 (29) 19.8 (16) 0.035 27.8 (45)
Medication, % (n) 69.0 (20) 87.5 (14) 75.6 (34)
Duration in years, mean (SD) 3.76 (3.18) 5.00 (4.55) 4.20 (3.72)
Diabetes, % (n) 13.6 (11) 3.7 (3) 0.047 8.6 (14)
Medication, % (n) 72.7 (8) 66.7 (2) 71.4 (10)
Duration in years, mean (SD) 2.55 (2.07) 3.67 (2.89) 2.79 (2.19)
Thyroid disease, % (n) 18.5 (15) 12.3 (10) 0.385 15.4 (25)
Name, % (n)
Hypothyroidism 93.3 (14) 90.0 (9) 92.0 (23)
Hyperthyroidism 6.7 (1) 10.0 (1) 8.0 (2)
Duration in years, mean (SD) 7.87 (8.43) 3.90 (2.13) 6.28 (6.87)
High blood cholesterol, % (n) 25.9 (21) 9.9 (8) 0.013 17.9 (29)
Medication, % (n) 52.4 (11) 62.5 (5) 55.2 (16)
Duration in years, mean (SD) 2.38 (1.96) 2.63 (2.20) 2.45 (1.99)
Blood coagulation disorder, % (n) 13.6 (11) 4.9 (4) 0.101 9.3 (15)
Name, % (n)
Hypocoagulation 45.5 (5) 50.0 (2) 46.7 (7)
Hypercoagulation 54.5 (6) 50.0 (2) 53.3(8)
Duration in years, mean (SD) 7.82(10.88) 10.25 (16.50) 8.47 (12.01)
Thromboembolic event, % (n) 1.2 (1) 0.0 (0) 1.000 0.6 (1)
Name, % (n)
Unknown 100 (1) 0.0 (0) 0.6 (1)
Time passed in years, mean (SD) 3.00 (-) - 3.00 (-)
Stroke, % (n) 2.5(2) 0.0 (0) 0.497 1.2 (2)
Name, % (n)
Ischemic 100 (2) 0.0 (0) 100 (2)
Hemorrhagic 0.0 (0) 0.0 (0) 0.0
Time passed in years, mean (SD) 7.50 (3.54) - 7.50 (3.54)
Myocardial infarction, % (n) 2.5 (2) 0.0 (0) 0.497 1.2 (2)
Time passed in years, mean (SD) 10.50 (13.44) - 10.50 (13.44)
Anemia, % (n) 3.7(3) 4.9 (4) 1.000 4.3 (7)
Duration in years, mean (SD) 3.33(2.31) 5.50 (5.17) 4.57 (4.08)
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Characteristics Case Control p-value Total sample
(n=81) (n=81) (n=162)
Systemic autoimmune disease, % (n) 3.7(3) 2.5 (2) 1.000 3.1(5
Name, % (n)
Rheumatoid arthritis 66.7 (2) 50.0 (1) 60.0 (3)
Mediterranean fever 33.3(1) 0.0 (0) 20.0 (1)
Vitiligo 0.0 (0) 50.9 (1) 20.0 (2)
Duration in years, mean (SD) 10.50 (8.66) 6.00 (5.66) 9.00 (7.54)
Neurological disease, % (n) 3.7(3) 7.4 (6) 0.495 5.6 (9)
Name, % (n)
Neurosis 66.7 (2) 33.3(2) 44.4 (4)
Cerebral atrophy 0.0 (0) 16.7 (1) 11.1 (1)
Depression 0.0 (0) 16.7 (1) 11.1 (1)
Epilepsy 0.0 (0) 16.7 (1) 11.1 (1)
Migraine 33.3(1) 16.7 (1) 22.2 (2)
Duration in years, mean (SD) 4.00 (2.65) 12.83(16.53) 9.89 (13.86)
Neoplasia, % (n) 7.4 (6) 4.9 (4) 0.746 6.2 (10)
Name, % (n)
Breast cancer 16.7 (1) 25.0 (1) 20.0 (2)
Cervical cancer 33.3(2) 0.0 (0) 20.0 (2)
Hypophyseal tumor 0.0 (0) 50.0 (2) 20.0 (2)
Myoma 16.7 (1) 0.0 (0) 10.0 (1)
Thyroid cancer 16.7 (1) 25.0 (1) 20.0 (2)
Vestibular Schwannoma 16.7 (1) 0.0 (0) 10.0 (2)
Time passed in years, mean (SD) 5.83 (5.49) 2.75 (2.87) 0.338 4.60 (4.70)
Osteoporosis, % (n) 7.4 (6) 3.7(3) 0.495 5.6 (9)
Duration in years, mean (SD) 3.00 (3.52) 2.33 (1.16) 2.78 (2.86)
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Table 1-c. Distribution of infectious risk factors between cases with SSNHL and controls in

Erebuni hospital, Armenia, 2023

Characteristics Case Control p-value Total sample
(n=81) (n=81) (n=162)

Herpes zoster, % (n) 0.0 (0) 1.2 (1) 1.000 0.6 (1)
Time passed in months, mean (SD) - 12.00 (-) 12.00 (-)
Measles, % (n) 29.6 (24) 23.5 (19) 0.447 26.5 (43)
Time passed in years, mean (SD) 44.21 (9.75) 43.68 (10.81) 43.98 (10.11)
Mumps, % (n) 21.0 (17) 21.0 (17) 1.000 21.0 (34)
Time passed in years, mean (SD) 38.56 (10.04) 38.12 (11.10) 38.34 (10.41)
COVID-19, % (n) 11.1 (9) 9.9 (8) 1.000 10.5 (17)
Time passed in months, mean (SD) 6.40 (4.70) 7.88 (4.73) 7.06 (4.63)
Group A Streptococcus, % (n) 3.7(3) 4.9 (4) 1.000 4.3 (7)

(within last month)
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Table 1-d. Distribution of ototoxic drugs use between cases with SSNHL and controls in

Erebuni hospital, Armenia, 2023

Characteristics Case Control p-value Total sample

(n=81) (n=81) (n=162)
Azithromycin, % (n) 3.7(3) 3.7(3) 1.000 3.7 (6)
Pain relievers, % (n) 16.0 (13) 7.4 (6) 0.141 11.7 (19)
Diuretics, % (n) 7.4 (6) 25 (2) 0.277 4.9 (8)
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Table 1-e. Distribution of other risk factors between cases with SSNHL and controls in

Erebuni hospital, Armenia, 2023

Characteristics Case Control p-value Total sample
(n=81) (n=81) (n=162)
Family history, % (n) 6.2 (5) 1.2 (1) 0.210 3.7 (6)
Trauma, % (n) 6.2(5) 0.0 (0) 0.059 3.1(5
Ear disease, % (n) 2.5(2) 1.2 (1) 1.000 1.9 (3)
Self-perceived health, % (n) 0.005
Excellent/very good/good 51.9 (42) 74.1 (60) 63.0 (102)
Fair/poor 48.1 (39) 25.9 (21) 37.0 (60)
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Table 1-f. Distribution of behavioral factors between cases with SSNHL and controls in

Erebuni hospital, Armenia, 2023

Characteristics Case Control p-value Total sample
(n=81) (n=81) (n=162)
Ever been a smoker, % (n) 34.6 (28) 24.7 (20) 0.228 29.6 (48)
Smoking at the time of hearing test, % 27.2 (22) 13.6 (11) 0.050 20.4 (33)
(n)
Years smoked, mean (SD) 5.63 (9.01) 4.86 (10.34) 0.616 5.25 (9.68)
Alcohol usage, % (n) 0.488
Never 42.0 (34) 40.7 (33) 41.4 (67)
Less than 3 drinks per month 30.9 (25) 37.0 (30) 34.0 (55)
1-3 drinks per week 16.0 (13) 17.3 (14) 16.7 (27)
4 drinks or more per week 11.1(9) 4.9 (4) 8.0 (13)
Binge drinking, % (n) 0.0 (0) 0.0 (0) - 0.0 (0)
Working in a noisy environment, % (n) 23.5(19) 16.0 (13) 0.324 19.8 (32)
Duration, % (n) 0.073
Never 76.5 (62) 84.0 (68) 80.2 (130)
Less than 4 years 6.2 (5) 9.9 (8) 8.0 (13)
4 years and more 17.3 (14) 6.2 (5) 11.7 (19)
Headphone use, % (n) 22.2 (18) 24.7 (20) 0.427 23.5 (38)
Duration, % (n)
Never 77.8 (63) 75.3 (61) 0.823 76.5 (124)
Less than 30 minutes 3.7(3) 7.4 (6) 5.6 (9)
Between 30 minutes to 1 hour 9.9 (8) 7.4 (6) 8.6 (14)
Between 1 hour and 3 hours 6.2 (5) 6.2 (5) 6.2 (10)
More than 4 hours 2.5 (2) 3.7 (3) 3.1(5)
Headphone type, % (n)
In-ear 100 (18) 85.0 (17) 0.232 92.1 (35)
Over-ear 0.0 (0) 15.0 (3) 7.9 (3)
Listening to loud music, % (n) 11.1(9) 6.2 (5) 0.403 8.6 (14)
Duration, % (n) 0.487
Never 88.9 (72) 93.8 (76)
Less than 30 minutes 4.9 (4) 25(2) 3.7 (6)
Between 30 minutes to 1 hour 4.9 (4) 2.5 (2) 3.7 (6)
Between 1 hour and 3 hours 1.2 (1) 0.0 (0) 0.6 (1)
More than 4 hours 0.0 (0) 1.2 (1) 0.6 (1)
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Table 2. Odds ratios and confidence intervals from simple logistic regression analysis of

risk factors of SSNHL in Erebuni hospital, Armeina, 2023

Characteristics OR 95 Cl p-value
- - I

Higher education? 0.52 0.28-0.98 0.042
Marital status

Single 0.30 0.07-1.32 0.111

Married 0.60 0.17-2.15 0.434

Divorced/ widow 1
Fair/poor self-perceived health 2.65 1.37-5.14 0.004
Hypertension 2.27 1.11-4.61 0.024
Diabetes 4.09 1.10-15.25 0.036
High blood cholesterol 3.19 1.32-7.72 0.010
Blood coagulation disorder 3.03 0.92-9.94 0.068
Pain relievers 2.39 0.86-6.64 0.095
Family history 5.26 0.60-46.09 0.134
Ever been a smoker 1.61 0.82-3.19 0.170
Smoking at the time of hearing test 2.37 1.06-5.29 0.035
Duration of working in a noisy environment

Never 1

Less than 4 years 0.69 0.21-2.21 0.527

4 years and more 3.07 1.05-9.02 0.041

! University/more
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Table 3. Logistic regression model of risk factors of SSNHL in Erebuni hospital, Armeina,

2023
Characteristics aOR 95 Cl p-value
| | |
Diabetes 3.78 0.94-15.19 0.061
Elevated blood cholesterol 2.70 1.06-6.93 0.038
Smoking at the time of hearing test 2.68 1.16-6.17 0.021
Usage of pain relievers 2.48 0.86-7.20 0.094

Hosmer-Lemeshow goodness-of-fit test p-
value=0.959

Nagelkerke R-squared - 0.147
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Appendices

Appendix 1. Information Obtained from the Medical Records

Patient ID#
Age:
Patient sex:
e Male
e Female
Data of audiometry:
Hearing loss:
e Type
e Sensorineural
e Conductive
e Mixed
e Degree
e Mild
e Moderate
e Severe
e Profound
e Side of affected ear
o |Left
e Right

e Both
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Appendix 2. Medical Record Review Form

Age (y.) | Gender | Case/
Control

Type of

hearing loss

Degree of Side of Date of
hearing loss

Result Codes (RC)
Gender

1. Male

2. Female

Case/Control
1. Case
2. Control

Type of hearing loss
1. Normal hearing
2. Sensorineural

3. Conductive

4. Mixed

Degree of hearing loss
1. Normal hearing

2. Mild
3. Moderate
4. Severe

Side of affected ear
1. Normal hearing
2. Left

3. Right

4. Both

D

1__ __ (four digit ID for cases starting with
1)

2 (fourdigit ID for controls starting
with 2)
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Appendix 3. Journal Form for the Student Investigator

Journal Form

ID Name Age Gender | Telephone Case/ Survey Date | Attl | Att2 | Att3
(first name and (y.) number Control | (dd/mmlyy)
last name)
Result Codes (RC)
1. Completed interview Gender
2. Refusal 1. Male
3. No response/ wrong contact 2. Female
4. Postponed interview
5. Died Case/Control
6. Unable to participate 1. Case
6.1 Because of hearing loss 2. Control
7. Incomplete interview
8. Doesn’t know Armenian
9. Chronic hearing loss 1D
10. Not eligible for other reason 1 (fourdigit ID for cases starting with
11. Other 1)
2 (fourdigit ID for controls starting
with 2)
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Appendix 4. Informed Consent Form

Rwjwunwuh wdEphlyywt hwdwpuwpwlu
Fpthwlttwl wpnnguwywhwlwl ghnnepjnctuutph $wyncpntn
Shunwhtunwgnunujuwl Ephlwjh phy 1 hwudbwdnnny
Ppwqby hwdwawjunLpjwl dl

Fwpnl A6q: bd wunctup Lnuput Uwdhynuywu E: Gu php-yUnynpn-
wywlpwpwl GU, Gu Lwl Jwjwunwuh wdbphlyjwl hwdwiuwnpwuh @pthwldbwl
wnnnewwwhwywlu ghunnientbutph $wynntnh Jdwghuwnpwuwnepwijh
wywpwunwywu Ynpuh nruwunn Gd: UGLp wjwnpunwlwl w2fuwwnwuph
2ngwwyutpnud wuglywgunwd Gup hwpgned, npwtugh pwgwhwjntup
hwuywpéwyh uGUunuupw Swlupwiunipjwl qupqugdwl htwn Yuwwywé nhuyh
gnpénultipp wjwuwnwuncy:

Gwnwgnunnce)nLll hpwywuwgyned £ hGurwgnunnipjwu
Lwhuwwwydwuutpht hwdwwwuwnwufuwunn 158 Jwulwyhgubph 2ngwuncd, ndptip
unnnigb| GU hptug unnnie)nLup EpGpncup pd2ywywu YGunpnuncwd 2020 - 2023 B
puywsé dwdwlwlywhwwnywdnid: e hpwyhpywé Gep Jwuliwygbine wju
hwpgdwlp, pwuh np nnLp unnwgbip Gp Atp unnnuejnlup EpGpncup pd2ywywil
y&uwnpnunwd, npintinhg £ ytpgdt Gu atp Ynuunnwywnwihu inywiutbpp, U pnudpnpp
unwgt| £ atp pnypnygnegncup Yuwytine hwdwp: at6p dwulwygneencul wju
Lwhuwgshl yuwhwdwlwthwydh Jhwjyu wju htGnwiunuwjihb hwpgwagnpnugny, npp
yunlh 15-20 pnwt: Iwpgwpbtprhyn UGpwenwd £ hwpgtn Jh 2wpp huwpwydnp
nhulwjhu gnpénultph Jwuhl, huswhuhp Gu bwfuyhu hhjwunnyejncuutnp,
Juwpwyubpp b Jwppwagdwjhlu gnpénulutipp, npnug htwn nnp Ywpnn Gp wnUsywd
(hut” bwfupwU unnnipjwl RGun wuglubp:

atn Jwulwygnipentul wju hwpgdwup thndhu Ywdwynp E: e hpwynilup
nLutp hwdwawjub| ywd hpwdwnyb] Jwulwygnipjnituhg: Ywnpnn G hpnwdwpybp
wWwwnwufuwlub] gwuywgwdé hwnpgh, nnp atgq nnup sh quithu, Ywd nunwntgutg
hwpgwagnpnugp gwuywgwéd wwhh: Uyu hwpgdwup a6p Jwulwygnipynitup ud
npwuhg hnwdwnytp npuE Junwug sh uGpywjwgunwd EpGpnlup pd2gwyuwi
yEuinpnunwd atip htnwaqw pnuddwl hwdwp: Uwulwygbind wju
hGunwagnunizjwup® nnep npuE nLnnwiyh 2wh s6p unwlw, uwlywju Atp wuytnd
wwwnwufuwultpp yénnpn? Y hubu hwulywndéwyh swupwiunipjwl wnwewgdwl
nhulwjhu gnpénuutnu wyth (wy hwulywlwine hwdwp, hugp hGunwqunud Ywpnn
E bwwuwnb] wdth wpryncbwybun yuwufuwpgbihg dhgngunnodubp dpwiytGincu:

Wu hwpgnudp (hnyhUu qunuuh E: 36p ynnuhg inpudwnpywsé
inbntynLenLtultpp U pd2ywywu ndjwittpp hwuwuth yihubu Jhwjl Jdtp
hGunwgnunwywu phupl: a6p wudbwywl nywibutpp qununuh uwhybu wuyunwlg
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Juwjpnud (YUnnwtiph tnwy) W hGunwgnuiniejwu wdwnpunhg ybg wdhu wug
Unsbswgybl: nwgnuniniejwl Jenpguwlwl qtynygp Yubpwnh Jhwju pninn
hwpgwptnpehyuGnh nwLtnh wdthnth Uywpwghpp:

Wu hGuinwgnunniejwu htn juwdwd hwybyw) hwpgtbp nlubuwne nGwpnud
ywpnn Gp Juwyb] Ruwjwunwlh wdtphlyjwl hwdwjuwpwuh @pthwudtwl
wnnnewwwhwywu ghunncejnluutph $wyncintnh wjwag ghinwfuwwnnn,
hGunwgnunwywu phdh wunwd UWuwhhwn YWdhpdjwuh htwn, hGnljwg
hGnwfunuwhwdJdwnpny® +374 60 612 562: Ert qqwp, np wju htGunwgnunezjwl
2nswliwyubipnud npuk YEpw yhpwynptp Gu atq hwpgwagpnoygh pupwgpnid Yud
atq htwn dhownn s6U Juwpdt, ywpnn Gp nhdtG] Iwjwuwnwuh wdbphyjwl
hwdwpuwpwuh ghnwhGunwgnunwywl Ephlwih hwudbuwdnnnyh hwdwlywpgnn
Jdwnpnnithh Rwypnudjwuhu® htnww hGrwfunuwhwdwnpny. +374 60 612 561:
Spwagph gfuwynnp hGuwgnunnn £ hwunhuwunwd @pthwldbwl wrnnpwwwhwywl
ghwincntlluGph $wyncinbnh hpwyhpjw nwuwfhunu Wuh Unjuhujwup:

Rwdwéw’ju Gp Jwulwygb hwpgwgpniyghu: (Uyn Yud Ng)

cunphwyuwynceynu: Ywpn®n Gup uyub:
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American University of Armenia
Turpanjian College of Health Sciences
Institutional Review Board #1
Informed Consent Form

Hello, my name is Lusine Mamikonyan. | am an ear, nose, and throat physician, and | am
a graduate student of the Master of Public Health program at the Turpanjian College of Health
Sciences at the American University of Armenia. We are conducting a survey as part of a master
thesis project to assess risk factors associated with sudden sensorineural hearing loss in Armenia.

The research is being conducted among 158 eligible participants who checked their
hearing at Erebuni medical center between 2020 and 2023. You are invited to participate in this
survey since you underwent a hearing test at Erebuni medical center, from where your contact
information was obtained, and the nurse received your permission to be contacted by me. Your
participation in this project will include only this telephone interview and should take 15 - 20
minutes. The gquestionnaire involves a group of potential risk factors such as previous diseases,
infections, and behavioral factors that you might have been exposed to before the hearing test.

Your participation in this survey is completely voluntary. You have the right to agree or
refuse to participate. You may skip any question you feel uncomfortable with or stop the
interview anytime. Participation in this survey or refusal entails no risk to your future attendance
at Erebuni medical center. You will not receive any direct benefits by participating in this study,
but your honest answers will be crucial for better understanding the risk factors of sudden
deafness, which later can help in developing better prevention measures.

The survey is completely confidential. Only our research team will have access to the
information provided by you and the data extracted from the medical records. The journal form
that contains data on your identity, and contact information, will not be revealed, will be kept in
a secure location (under a lock), and will be destroyed six months after the completion of the
study. The final report will only include the summary of the data from all questionnaires.

If you have any questions about the study or your participation, you can contact the co-
investigator of this study and the Research Assistant Professor of the College of Health Sciences
at the American University of Armenia, Dr. Anahit Demirchyan at +374 60 612 562. If you think
you have been hurt by joining the study or feel you have not been treated fairly, you should
contact Ms. Varduhi Hayrumyan, the Human Protections Administrator of the Institutional
Review Board of the American University of Armenia: +374 60 612 561. The principal
investigator of the study is Dr. Ani Movsisyan, a Visiting Assistant Professor at the College of
Health Sciences.

Do you agree to participate? (YES or NO)

Thank you. If yes, shall we continue?
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Appendix 5. Journal Form for the Nurse

Name Telephone Case/ Phone Call Attl | Att2 | Att3
(first name and last number Control Date
name) (dd/mmlyy)

Result Codes (RC)
Agreed to participate 2. Control
Refusal
No response/ wrong contact ID
Postponed the call 1 __ _ (four digit ID for cases starting with
Died 1)
Unable to participate 2 (fourdigit ID for controls starting
6.1 Because of hearing loss with 2)

7. Doesn’t know Armenian

8. Other
Case/Control
1. Case

ogakrwdE
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Appendix 6. Phone Script for the Nurse

FnLdppng htnwunuwqpnijgh ugtuwpp

Fwpl atq: bd wuncul Updhut E: Gu EpGpncup pd2guuwiu Yeunpnuh
wnnhndGunphwjh pnudpnunu Gd: Ujdd 3wjwunwluh wdtphyjwl hwdwiuwnpwuh
[epthwldtwl wnnnpwwwhwywl ghunnientuuGnh $wynintunh
Jdwaghunpwwnnipwjh ncuwunnh wjwpunwywu w2fuwnwuph 2pgwuwyutpnod
wlglwgynud £ Uh hwpgnud, nph byywwnwyu £ pwgwhwjnt; hwuwpswyh
uGUunulpw Swupwiunipjwl qupgwgdwl hbwn uwywé nhuyh gnpénultpp
Rwjwuwnwlned:

Gwnwgnunnce)nLul hpwywuwgyned £ hGunwgnunnipjwu
Lwhuwwwydwuutpht hwdwwwuwnwufuwunn Jwulwyhgutiph 2pgwuncd, nypbn
unnnigb| GU hptug unnnie)nLup EpGpncup pd2ywywu YGunpnuncd 2020 - 2023 B
puywsé dcwdwlwlywhwwnywdénid: e hpwyhpywé Ge Jwuliwygbine wju
hwpgdwlp, pwuh np nnLp unnwgbip Gp Atp unnnuejnlup EpGpncup pd2ywywil
yGUwinpnunwd, npinbinhg £ ytpgdt Gu atp Ynunnwywnwihtu inywibtpp: Brt ntd
sbp, Yywpn®n GU AGn enywndncjwdp, Qtp ynunwyunwihu nywibtpp thnfuwlgty
hGunwagnunnnhl, nd hGunwaguwjnwd Yywwyh atg htw, Yunnpwdwnph hGunwgnunniejwlu
htwn Yuwwywsé wytbh Jwupwdwul inbnGynipncbutn U pun a6p hwdwawjuniejwl
wwpwagw)jnd ywugywguh hwpgnidp:

Ywpn®n GJ atp YnUnwyunwiht inuiutpp npwdwnpt] hGihwgnwnnnhl:
(Wn Yud Ny)

SunphwywynLe)nL’u:
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Phone Script for the Nurse

Hello, my name is Armine. | am an audiometry nurse at Erebuni medical center. In the
scope of a master thesis project of the Master Public Health program at the Turpanjian College of
Health Sciences at the American University of Armenia, research is being conducted to assess
risk factors associated with sudden sensorineural hearing loss in Armenia.

The research is being carried out among patients who checked their hearing at Erebuni
medical center between 2020 and 2023. You are invited to participate in this survey since you
underwent a hearing test at Erebuni medical center, from where your contact information was
obtained. If you don't mind, can I, with your permission, transfer your contact information to the
researcher, who will contact you later, provide more detailed information related to the study,
and, with your consent, conduct a survey?

Can | provide your contact information to the researcher? (YES or NO)

Thank you.
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Appendix 7. Questionnaire for telephone interview

Interview date: [/

dd mm vyy

Interview start time: __:

ID

hour min

______ (Patient ID)

1. Screening questions

1.1 Did you check your hearing at Erebuni
medical center in the last two years?

1. Yes
2. No (thank the respondent and
complete the interview)

1.2 What was the main reason for
checking your hearing?

1 Hearing loss

2 Ear pain (Go to Q2.1)

3 Employment (Go to Q2.1)

4 Driving license (Go to Q2.1)

5 Ringing in ears (Go to Q2.1)

6 Other (specify) (Go to Q2.1)

1.3 How did your hearing loss start? (only
for cases)

1. Suddenly (within hours or a few
days)

2. Gradually (thank the respondent
and complete the interview)

3. Don't know (thank the respondent
and complete the interview)

1.4 How many days later after noticing
hearing loss did you have your hearing
checked (if don’t remember, record an

estimate) (only for cases)?

(number of days)
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2. Sociodemographic factors

2.1 How old are you?

_ (years)

2.2 What is your gender (clarify if cannot
be determined by voice or records)?

1.
2.

Male
Female

2.3 In what marz/region of Armenia do
you live?

©COoNo~LWNE

Aragatsotn
Ararat
Armavir
Gegharkunik
Kotayk

Lori

Shirak
Syunik
Tavush

. Vayots Dzor
. Artsakh
.Yerevan

2.4 Where do you reside?

Village
City/town

2.5 What is your nationality?

el NS =

Armenian
Russian
Yezidi
Other

2.6 How many people live in your family?

(people)

2.7 What is the highest level of education
you have completed?

N

o ok~

School (9 years or less)
Compete school (12 years)
Intermediate professional (10-13
years)

Institute/University

Master's degree/Postgraduate
Other

2.8 What is your employment status?

aogrwnPE

o

Employed

Student

Unemployed

Retired

Self-employed/seasonal migrant
worker/farmer

Other
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2.9 What is your marital status?

Single

Married
Divorced
Widow

Refuse to answer

ko

3. Comorbidities

3. Before the hearing test
have you ever been
diagnosed with ... (ask for
each disease)

Yes/No

Can you name the specific
disease/ Did you regularly
take any medication for it
before the hearing test (ask
for each disease)?

How long (years)
have you been
diagnosed with the
disease before the
hearing test?/ How
much time (years) has
passed since the
disease started before
the hearing test

(if don’t remember,
record an estimate)
(ask for each
disease)?

3.1 Hypertension

1.Yes
2. No (Go to Q3.2)

3.1.1 Medication:
1.Yes 2. No

3.1.2 Duration:

3.2 Diabetes 1.Yes 3.2.1 Medication: 3.2.2 Duration:
2. No (Go to Q3.3) 1.Yes 2. No
3.3 Thyroid disease 1.Yes 3.3.1 Name: 3.3.2 Duration:

2. No (Go to Q3.4)

3.4 High blood cholesterol

1.Yes

3.4.1 Medication:

3.4.2 Duration:

2. No (Go to Q3.5) 1.Yes 2. No
3.5 Blood coagulation 1.Yes 3.5.1 Name: 3.5.2 Duration:
disorder 2. No (Go to Q3.6)
3.6 Thromboembolic event | 1.Yes 3.6.1 Name: 3.6.2 Time:

2. No (Go to Q3.7)
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3.7 Stroke 1.Yes 3.9.1 Name: 1. Ischemic 3.7.2 Time:
2. No (Go to Q3.8) 2. Hemorrhagic
3.8 Myocardial infarction | 1.Yes 3.8.1 Time:

2. No (Go to Q3.9)

3.9 Anemia

1.Yes
2. No (Go to Q3.10)

3.10 Systemic autoimmune | 1.Yes 3.10.1 Name: 3.10.2 Duration:

disease (e.g., lupus, 2. No (Go to Q3.11)

scleroderma, and

rheumatoid arthritis)

3.11 Neurologic disorder 1.Yes 3.11.1 Name: 3.11.2 Duration:
2. No (Go to Q3.12)

3.12 Neoplasia 1.Yes 3.12.1 Name: 3.12.2 Time:

2. No (Go to Q3.13)

3.13 Osteoporosis (bone

fragility)

1.Yes

2.No (goto Q 4)

4.

Infectious risk factors

4. A few months (years)
before the hearing test, were
you diagnosed with ... (ask
for each disease)

Yes/No

How much time (years) has
passed since the last episode
of the disease before the
hearing test (years/ months)
(if don’t remember, record
an estimate) (ask for each
disease)?

4.1 Herpes zoster (painful
herpetic rash) (months)

1.Yes
2. No (Go to Q4.2)

4.1.1 Time: (months)

4.2 Measles (years)

1.Yes
2. No (Go to Q4.3)

4.2.1 Time: (years)

4.3 Mumps (years)

1.Yes
2. No (Go to Q4.4)

4.3.1 Time: (years)

4.4 COVID-19 (months)

1.Yes
2. No (Go to Q4.5)

4.4.1 Time: (months)
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4.5 Toxoplasmosis (months)

1.Yes
2. No (Go to Q4.6)

4.5.1 Time: (months)

4.6 Group A Streptococcus
(suppurative tonsillitis) (ask
within last month)

1.Yes
2. No (Go to Q5.1)

5. Ototoxic drugs

5.1 Did you take any of these antibiotics within one month before the hearing test?

5.1.1 Gentamicin 1.Yes
2. No
5.1.2 Streptomycin 1.Yes
2. No
5.1.3 Rifampicin 1.Yes
2. No
5.1.4 Erythromycin 1.Yes
2. No
5.1.5 Azithromycin 1.Yes
2. No

5.2 Before the hearing test, were you a frequent user of the following medications (several times

a week for at least one year)?

5.2.1 Pain relievers 1.Yes
2. No
5.2.2 Diuretics 1.Yes
2. No
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6. Other risk factors

6.1 Has anyone in your family ever suffered
from sudden deafness (complained of sudden
hearing loss that developed within a few
days)?

1. Yes —Who was that person to you?

6.1.1 Mother 1.Yes 2. No
6.1.2 Father 1.Yes 2. No
6.1.3 Sibling 1.Yes 2. No
6.1.4 Grandparents [ 1.Yes 2. No
6.1.5 Other

2. No (Goto Q6.2)

6.2 Have you experienced any physical
traumas (including acoustic or pressure
injury) within one month before the hearing
test?

1. Yes —»What type of trauma was that?

6.2.1 Temporal bone fracture | 1.Yes 2. No

6.2.2 Barotrauma (trauma due | 1.Yes 2. No
to increased air and water

pressure)

6.2.3 Acoustic trauma (trauma | 1.Yes 2. No

due to excessive noise)

6.2.4 Otological surgical 1.Yes 2. No

trauma (ear surgery)

6.2.5 Other

2. No (Go to Q6.3)
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6.3 Before the hearing test, were you
diagnosed with any other ear diseases?

1.

Yes —What was the disease and how long
(years) have you been diagnosed with the
disease before the hearing test? (ask for each
disease)

6.3.1 Meniere's disease | 1.Yes 2. No
6.3.1.1 Duration: __ (years)
6.3.2 Otosclerosis 1.Yes 2. No
6.3.2.1 Duration: __ (years)
6.3.3 Vestibular 1.Yes 2. No
schwannoma

6.3.3.1 Duration: __ (years)

2. No (Go to Q6.4)

6.4 How would you describe your health in
the last month?

a0

Excellent
Very good
Good

Fair

Poor

7. Behavioral factors

7.1 Have you ever been a smoker?

1.Yes
2. No (Go to Q7.2)

7.1.1 Were you a smoker in the period before | 1.Yes

the hearing test? 2. No

7.1.2 Overall, how many years have you (years)

smoked regularly?

7.2.1 On average, how often did you use 1. Tdidn’tuse

alcohol containing drinks before the hearing 2. Less than 3 drinks per month
test? (One drink is 1 glass of wine; can/bottle 3. 1-3 drinks per week

of beer; shot of liquor, whiskey or vodka, or 4. 4-8 drinks per week

mixed drink) 5. 9drinks or more per week
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7.2.2 Before the hearing test, was there evera | 1.Yes
time in your life when you drank 5 or more 2. No
portions of any kind of alcoholic beverage

almost every day?

7.3 Did you work in a noisy environment 1.Yes

before the hearing test?

2. No (Go to Q7.4)

7.3.1 How long did you work in a noisy 1. Less than a year
environment before the hearing test? 2. 1-3years

3. 4-6 years

4, 7-10 years

5. More than 10 years
7.4 Did you use headphones before the 1.Yes

hearing test?

2. No (Go to Q7.5)

7.4.1 How much time per day did you use 1. Less than 30 minutes

headphones before the hearing test? 2. Between 30 minutes to 1 hour
3. Between 1 hour and 3 hours
4. Between 4 hour and 6 hours
5. More than 6 hours

7.4.2 What type of headphones did you 1. In-ear

mostly use? 2. Over-ear

7.5 Did you listen to loud music before the 1.Yes

hearing test?

2. No (Goto Q8.1)

7.5.1 How much time per day did you listen to
loud music before the hearing test?

Less than 30 minutes
Between 30 minutes to 1 hour
Between 1 hour and 3 hours
Between 4 hour and 6 hours
More than 6 hours

agrownE

8. Socioeconomic factors

8.1 How would you rate your family’s general
standard of living?

Substantially below average
Little below average
Average

Little above average
Substantially above average

aogrwnPE
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8.2 How satisfied are you with your housing
conditions?

ko

Very dissatisfied

Dissatisfied

Neither dissatisfied nor satisfied
Satisfied

Very satisfied

8.3 On average, how much money does your
family spend per month?

agrwnE

Less than 100000 AMD
From 100000 - 250000 AMD
From 250001 - 500000 AMD
Above 500000 AMD

Refuse to answer

Interview end time: :
hour min

Thank you!
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Rwpguwiwn

UWduwphy __/__/___

on wdhu wwph

Ujudwu dwd __ ;=
dwd pnwb

Uwulwygh SR .

1. UnnrLghs hupgtp

1.1 dbipghUu Gpynt mwpdw pupwgpnid «EpGpnLup»
pd2ygwywl YGunpnund unnwgb®| Ge atp
LunnnLRjnLup:

1. Un
2. Ng unnhwluwyniyncl hwyinbbp
Uwuliwlghl U wywnnbp hwnpgnedp)

1.2 N°nU Ep a6p unnniejnLup unnwgbipno
hhduw(wl wwwdwnp:

1 Lunnnrpjwl Ynpuwnh

2 Uywlgh guwyh (UWugltp hwnpg 2.1)

3 Upfuwwnwdwyn ubEpyuwywgltine (Wuguby
hwnpg 2.1)

4 dwnpnpnwywu hpwdncuph (UWugltp hwnpg
2.1)

5 Uywlgh fugeng (UWuglb hwng 2.1)

6 UJL (Ltp) (Uuglt hwng 2.1)

1.3 buswtu uyuytg atp unnnipjwl YnpnLuwnp
(hwpgnbp Upuyl nbupbphly):

1. Rwlywpéwyh (Uh pwlh cwddw Ywd
onJw pupwgpntd)

2. Uunhdwluwpwn QUunphwluwynczincl
huyinlbp dwulinlghl U wywuninbp
hwngncudn)

3. Qahwntd Qpunphwlwynizncl huwinlbibp
wuliulghly U wwninbp hwngnedn)

1.4 Lunnnrpjwl Yynpnwuwinp Ljwwnbinig pwuh® on
wlg Gp unnwgbi| Atnp unnnieynltup (G sh hppned,
hwipgnbp dnunwdnn phdp) (hwngnbp dpuyl
nbupbphl):

_ (on)
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2. Unghw-dnnnypnwuqgpwljuwl njuputp

2.1 Lwlh® nwnptlywl Gp:

_ (wwnph)

2.2 uunpnud GJ LpG @Gp utinp (Awngntip, Gt
hlwpnwinn sE npnply dwyLing wd wuncng
wywwbu '’ Upbp):

—

Upwywu
hgwywl

N

2.3 3wjwuwnwuh nn dwpgnd Yud
tnwnpwéw2npgwunwd tp puwyyned:

Upwquwdnunl
Upwpwwn
Undwdhn
QGnwppnLupp
Unwwjp
Lnnh

Shpuwy
UjnLupp

. Swynt?
10.dwyng Anp
11.Upgwfu
12.6plwl

CoOoNhWN =

2.4 uunpnud BUJ LpGL A6p puwlwywynn:

—

QjnLn
Lwnuwp

N

2.5 vunpnud GU UG 26p waggnip)ncup:

Qwy
MNnLu

Ganh
UJy

o=

2.6 Pwuh® wuéhg £ yuwquywé Atp punwuppp:

_ (dwpn)

2.7 N°nu E 2Gn unwgwd Yppniejwl
wdGLwpwpép Jwywpnwyn:

—

wnng (9 nwph Jud wwywu)

unng (12 wwnh)

3. Uhguwlywnpg Jwulwghwnwywu (10-13
tnwnh)

4. Jwdwuwpwl (pwywiwyn)

Uwghuwnpnu/hGunpnthwywl

6. WL

N

Ul

60




Ywpgwyhdwyp:

2.8 ruunpnud GJ LG A6n w2fuwwnwlpwjhu

unhwpn=

o

WL

U2fuwwnnud Gd

Unynpnud GU

Q6U w2fuwwnnud

[@nwywnnt GJ

Ulhwuwn dtnubptg GU / ubgnuwjhlu
w2fuwwnwupwihu Uhgpwuw / hnnwgnnpé

Ywpgwyhdwyp:

2.9 ruunpnud GU LG 26 wdnwubwywl

Ujnh

uhwnNn=

Quunwuliwgwé
UdnLuliwugwé
Udnubiwnuéywé

pwdwnynd GU ywwnwufuwlutg

3. Nuntlygnn hhwunnLpjnLuutp

3. Lunnnrpyncup wn/Ng Ywnn®n Gp U2t UhUgl funnniejniup
unnLgbnLg wnwy ynuyptiwn unnigbp” pwuh® tnwph £,
Gpput Atiq Unun hhqwunncejniup: / | hug Qg dnwin wfunnpn2ybip
whuwnnpnadt® £ .. nLp npw hwdwn En wyn hhwunnwejncup: /
(Rwngnbp ywunbwdnn Lwluh® nwnph £ wlghy
JnLpwpwlisyne UGpwny npluk hhywunnjwu ulgphg
hhywlnnczuls nGnnpwjp JhUsl (unnnipjwl ptuwnp:
hwdwn’ wnwldhl) punncuncJ Ehp’ (€3G sh hhponed, huupgntip
JhUsl tunnnuywil | dnwnwnn phgn)
pGuwnp: (3wngnbp | (3wngpbp jncpuwpwlsng
JnLpwpwilsincn hhdwlnnipwl hwdwn
hhywlnne il wrwldhl)
hwdwn’ wnwldhl)
3.1 QwpyGpwywjhu 1.Uyn 3.1.1 Yannpwyp. 3.1.2 SunnntejnLup.
pwnan duznwd 2. Ng (ULglip h.3.2) 1.Ujn 2. Ng
3.2 Swpwnwjhlu 1.Uyn 3.2.1 Yannpwyp. 3.2.2 SunnntejnLup.
nhwptwn 2. Ns (UlLglip h.3.3) 1.Uyn 2. Ng
3.3 dwhwuwadl gbinéh | 1.Uyn 3.3.1 Uudwunwdp. | 3.3.2 Sunnntpyncup.

hhjwunnre)nLu

2. Ng (ULglip h.3.4)
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3.4 Unpjwl Jbg

1.Uyn

3.4.1 YGnnpwyp.

3.4.2 Sunnntp)ncup.

fun Guintphuh pwpép 2. N (Ulugbp h.3.5) 1.Uyn 2. Ny

dwywnpnuwy

3.5 Upjwl 1.Uyn 3.5.1 Wbjwunwdp. | 3.5.2 Sunnnipjncup.
dwywnpnthniepjwu 2. N (UlLgbip h.3.6)

fuwuqupnwd

3.6 @nndpntdpnihw

1.Uyn
2. Ns (UlLglip h.3.7)

3.6.1 Uljwuncdp.

3.6.2 Ulugwé dwdwlwyp.

3.7 Ywpywd/ huuntn

1.Uyn
2. Ns (UlLglip h.3.8)

3.7.1 Uudwuncdp.
1. hatuhy
2. ItUnnwghy

3.7.2 Ulugwé dwdwlwyp.

3.8 Unpwdywuh

1.Uyn

3.8.1 Ulugwé dwdwlwyp.

hu$wnpywn 2. Ns (UlLglip h.3.9)

3.9 1.Uyn 3.9.1 SunnntejnLup.
Uwlywywpnjniuncpynilu | 2. Ng (Ulgbp h.3.10)

3.10 Rwdwlywagwjhu 1.Uyn 3.10.1 Uujwunwdp. | 3.10.2 Sunnntp)ncup.
wnuwinnhuniu 2.Ns (UlLglip h.3.11)

hhjwunncp)ncu (on'.

quljjwfuwn,

uylGpnntndhw,

nudwwnnhn wnrephwn)

3.11 Ljwpnwpwlwywl | 1.Uyn 3.11.1 Uujwunwdp. | 3.11.2 Sunnntp)ncup.

fuwlugwnncd 2. Ns (UlLglip h.3.12)

3.12 NLnnLgp 1.Ujn 3.12.1 Ubjwlnwdp. |3.12.2 UWugwé dwdwlwyp.
2. Ns (UlLglip h.3.13)

3.13 Ounnbnwnpnq 1.Uyn 3.13.1 SunnntpjnLup.

(nulnGiph
thfupnLuncynil)

2. Ns (UlLglip h. 4)
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4. bu$tlyghnu hwpnLghgutp

4. Lunnnipniup unnigbinig Uh ujn/Ng Lwuh® wdhu/wnwnh En

pwUuh wdhu (nwph) wnwy atq wlgt| hhdwunncejwu

Unun whuinnpndt°| £ ... (huipgntp Utnghu nnqwahg” uhligu

JnLpwpwlsincn hhdwlnnyzwl Lunnnipjwl ptuwnp:

hwdwn’™ wnowldhl) (€26 sh hipnid” hwnpgnbip
dnunwidnn phdn)

4.1 Gnuinunpnn hGpwtu (nGJpeh, 1. Uyn 2. Ns (ULglip h. 4.2) | 4.1.1 (wdhu)

Undpwywunwyh, dtgph Yud

npnwjuh 2pgwuncd guynwn

htGpwtwnhy gwl) (wuhu)

4.2 Ywpdpncy (tnwph) 1. Ujn 2. Ns (UlLglip h. 4.3) | 4.2.1 (\nwph)

4.3 Euntuhy ywpowhwn (fungncly) | 1. Uyn 2. Ns (Ulglip h. 4.4) | 4.3.1 (tnwph)

(nwnh)

4.4 2NYh1-19 (wdhu) 1. Uyn 2. Ns (UlLglip h. 4.5) | 4.4.1 (wdhu)

4.5 Snpunwwqung (wdhu) 1. Un 2. Ns (ULglip h. 4.6) | 4.5.1 (wdhu)

4.6 A fudph unptwywnnyny (Pwpwfuwjht wughuw)® yGpghu JGy wduncd:

1. Uyn 2. Ng

5. Onnuninpuhly nEnnpwyp

5.1 Uyu hwlwphnuinhyubphg nput JGyu punncut) 6°p (unnnujncup unnwgbnct bwfunpnnn

JGy wdujw pupwgpntd:

5.1.1 GGuwnwdhghu 1.Uyn 2. Ng
5.1.2 Unptwwnndhghlu 1.Uyn 2. Ng
5.1.3 Nth$wdwhghlu 1.Uyn 2. Ng
5.1.4 Ephppndhghlu 1.Uyn 2. Ng
5.1.5 Ughppnuhghlu 1.Uyn 2. Ng
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5.2 Lwfupwl unnniejwl ptuwnp® oqunwgnpédt®| Gp htunlyw] inhwh nbntp® wnbwql 2wpwpp
Jh pwuh wuqwd® J&GYy tnwpdw pupwgpncd:

5.2.1 Swjwgnpynnutp

1.Uyn 2. Ng

5.2.2 Uhwquwudninutp

1.Uyn 2. Ng

6. UjL gnpénlultp

6.1 atp puwnwuhpnd npuk
JGyp GppUE nLutgb® £
hwuywnéwyh fupnienLu
(pnnnpG| E lunnnipjwu
hwuluwpéwyh Ynpuwnhg, npp
qupquwgtl £ Uh pwlh ondw
pupwgpnLy):

1.Uyn —> huunpnud GJ UG Upw Ywwp atq hGwn.

6.1.1 Uwjp 1.Uyn 2. Ng
6.1.2 3wjn 1.Uyn 2. Ng
6.1.3 nup/Gnpwyn 1.Uyn 2. Ng
6.1.4 Swwnhly/Mwwhy 1.Uyn 2. Ng
6.1.5 U

2. Ny

6.2 LunnnLp)nLup unncgbinig
JGy wdhu wnwy nlutgt® Gp
npuE tnpwddw (UGpwnjw
pwnén dwjuny Ywd supdwdp
wywjdwlwdnnywésd
Juwuywép):

1.Uyn —> huunpnud GJ U6 inpwydwjh inGuwyp:

6.2.1 nLtupnuyph Ynunpdwésdp 1.yn 2. Ng
6.2.2 Pupnunpwydw (onh/gnh pwnén dugnwdhg) | 1.Uyn 2. N
6.2.3 UynLuinhy npwydw (pwpép dwjuhg) 1.Ujn 2. Ng
6.2.4 Uywugh yhpwhwwnwywl npuwydw 1.Uyn 2. Ng

6.2.5 UJL

2. Ny
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6.3 Lunnntpejwl phtuwnnhg 1. Wn —> Lptip hhjwunniejwl wujwunwdp b pwUup® tnwph E,

wnwyg Atq Unwin wiunnpn2yt®y hug atgq Unun wiunnnpndb Ep wyn hhjwunnipncup®

E wywlgh nplukE wyj| LUwfupwl unnnce)nLup unnwgbip: (Fwngnbpe

hhdwunntpjncu: JnLpwpwlsinun hhgwlnnezwl hwdwn ™ wewldhl)
6.3.1 Utujbph 1.Uyn 2. Ng | 6.3.1.1 SunnnipjnLup’
hhdwunntejnLu

6.3.2 Ownnuytpng | 1.Wyn 2. Ng | 6.3.1.2 SunnncpnLtup’

6.3.3 dGunhpnwn | 1.Uyn 2. Ng | 6.3.3.1 SunnncpnLtup’

2dwlndwi
2.Ng
6.4 huswt’u Yguwhwwnbip Atin 1. QLpwquwlg
wnnnewlywl yhdwyp ytnpghu 2. Swuwn (wy
JGy wdujw pupwgpnid: 3. Lwy
4. Pwdwpuwn
5. dwwn

7. HYwppwqsdwjhu gnpénuutp/ wypbpwytpy

7.1 p Gppuk 6funn Gnt®| Gp: 1. Ujn

2. Ng (Uugub| hwng 6.2)
7.1.1 LunnntpjnLup unnigbinig wnwg pulwé 1. Uyn
dwdwlwyw2pswuntd nnLp 6fut®| Gp: 2. Ng
7.1.2 GnudwpwjhU®™ pwlh® twnph Gp ywunuwynpwwbu (\nwph)
6hub:

QGUJ oguwgnndt

Udhup Uhugl 3 pwdhU

1-3 pwadhlu UGy 2wpwpnwd
4-8 pwdhu UGy pwpwpnud
9 pwadhu b wybih UGy
2upwpnid

7.2.1 LunnntpjnLup unnigbiintg wnwg, dhghunwd, nnpwl
hwéwfu Gp oginwgnpét, wynhn wwnpnLtuwynn fudhsp
(JGY pwdhu E hwdwpynwd Jh pwdwy ghuhl, ywd uh 2h2
quntgnipp, Uh pdwwlwy thyynpp, yhuyhl Yud onhl,
Yud fuwnUncpnwjht fudhspp)

hwnhe=
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7.2.2 Lunnnte)ncup uinnwgbiintg wnwyg, atn Yywupnd 1. Ujn
GppUut Gnt6°| E Uh wwh, Gpp gpbpt wdtl on fudt) Gp 5 2. Ny
Ywd wybih pwdhU wiynhnpwjhu fudhspe:

7.3 Lunnnipjwl pGunnhg wnwy wfuwwnt®] Gp wnuynwn 1. Ujn

Uhgwiwjnpned:

2. Ng (UWugut| hwpg 7.4)

7.3.1 Nppw’l dwdwlwy Gp w2fuwwnt] wnuynun
Uhgwiwjpned:

1 vnwnnwg phg

1-3 thnwph

4-6 nnwinh

7-10 tnwph

10 mwpnwg wybih

k=

7.4 Lunnncp)ntup unnwgbiintg wnwgp wlwlgwywiutn
oglnwagnpét’| tp:

1. Uyn
2. Ng (Uugub| hwnpg 7.5)

7.4.1 Lunnnrpjwl ptuwnhg wnwyp opnw pupwgpnid
nppw U dwdwlwy Gp wywlugwlwutn oguinwagnnpét:

30 pnwbihg phy

30 pnwtihg Uhtugl 1 dwd
1 dwdhg Uhugl 3 dwd

4 dwuhg Uhbgl 6 dwd

6 dwuhg wdbh

hown=

7.4.2 uunpnud U U26 wnwytb) hwiwfu oguinwagnpéynn
wywlugwywiutph wmGuwyn:

—

. UWywlgpwfutignL Utg
2. Uywlghg nnLpu

7.5 Lunnnipjwl ptunhg wnwg Juwunuwdnpwwtu b’ Gp [ 1. Un

pwpéan Gpwdwnnienil: 2. Ng (Uugub| hwng 8.1)

7.5.1 Lunnncpjwl ptuwnhg wnwyp opnw pupwgpnid 1. 30 pnwthg phs

nppw U dwdwlwy Gp [uG| pwpén Gpwdwnnienil: 2. 30 pnwybthg Uhtgl 1 dwd
3. 1 dwdhg Uhugl 3 dwd
4. 4 dwuhg JUhusl 6 dwd
5. 6 dwdhg wytGLh
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8. Unghw-nunmbuwwl gnpénlutp

8.1 hluswtu Yguwhwuwnbp AGn punnwuhph
punhwuncp UnLrwywl yhdwyp:

uhwn =

UhghUhg pwywlywuhu gwén
Uhghuhg phs gwén

Uhghu

UhghUhg phs pwnéan

UhghUhg pwywlywUhU pwnén

8.2 Nppwln®y bp gnh atp wnwl / puwlwpwlh
wwjdwuutphg:

uhwn=

Cwuwn ndgnh
Tdqgnh

Ng ndagnh, ng gnh
Qnh

cwuwn ghh

8.3 Uhghunwd wduwywU nppwU gnudwn £
Swiuunwd atp punwuhpp:

uhwn=

100,000 npwJhg ywywu
100,000 - 250,000 npwd
250,001 — 500,000 npwd
500,000 npwdhg wykih
pwdwnynd GU ywwnwufuwUutg

Swpgwqgnnugh wjwpup® _c
dwd pnwb

SunphwywnLpjnL u:
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