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Abstract
Introduction: A medical emergency known as sudden sensorineural hearing loss (SSNHL) affects the ears
suddenly, has a considerable probability of negative cognitive and functional outcomes, and can influence
the patient's quality of life. Primary care physicians play a crucial role in diagnosing SSNHL and initiating
prompt and efficient management since they are the ones who would likely encounter it initially. This study
aims to evaluate the present knowledge, diagnostic, and management perspective of SSNHL among primary
care physicians in Riyadh, Saudi Arabia.

Methods: A self-generated questionnaire with 17 questions was developed, and a link to the online survey
was delivered to primary care physicians (PHPs) in Riyadh, Saudi Arabia, concerning the management of
SSNHL.

Results: The knowledge level regarding SSNHL was evaluated, in which 21 (25%) of the participants had a
low knowledge level, 34 (40.5%) had moderate knowledge, and 29 (34.5%) had a high knowledge level.
Among 84 participants, 20 (23.8%) were confident in their ability to administer and understand the findings
of tuning fork tests (TFT) to differentiate between sensorineural hearing loss and conductive hearing loss,
whereas 64 (76.2%) were unsure about it. In addition, to distinguish between sensorineural hearing loss and
conductive hearing loss, 62 (73.8%) participants were confident, and 22 (26.2%) participants were skeptical
about their ability to interpret a formal audiogram.

Conclusion: Considering SSNHL as a medical emergency, in our survey, many family doctors would make
proper referral and treatment decisions. However, TFTs were underutilized for guiding management
decisions compared to other ways to distinguish between conductive and sensorineural hearing loss.
 

Categories: Family/General Practice, Otolaryngology
Keywords: tuning fork test, rinne test, weber test, conductive hearing loss, primary care physicians, sudden
sensorineural hearing loss

Introduction
A condition known as sudden sensorineural hearing loss (SSNHL) results in hearing loss within 72 hours
after commencement [1]. SSNHL requires immediate attention because delayed treatment could result in
long-term deafness and detrimental effects [2]. This can occur at any age but is most frequent in those aged
65 years and older [3]. The global incidence rate of SSNHL is quoted as 5-20 cases per 100,000 people per
year [4]. In Saudi Arabia, 1-4 cases were found in 1000 people [5].

Most SSNHL cases are idiopathic, but they could be attributed to vascular traumas, infections, autoimmune
illnesses, cerebellopontine cell tumors, or inner ear malformations [6]. When an inactive neurotropic virus in
the inner ear invades or is reactivated, it damages the cochlea or cochlear nerve, resulting in SSNHL. On the
other hand, a systemic viral infection can cause this disorder by stimulating an immune-mediated response
or stress-signaling pathway in the cochlea [7]. Furthermore, acute vascular hemorrhage, insufficient blood
supply to the cochlea, embolic blockage, vascular disease, vasospasm, or hyperviscosity can also result in
SSNHL [8-14]. Besides several autoimmune diseases, including Cogan’s syndrome [15-16], cerebral palsy,
gout, lupus, and Behçet syndrome can also result in this ailment [15-23].

Reports indicate that severity and type of hearing loss at the time of onset have predictive significance.
Patients who suffer from a more serious hearing impairment when they first arrive are more likely to have a
difficult recovery [24-26]. Flat or downward-sloping audiogram shapes are associated with a poor prognosis,
whereas upward-sloping audiograms can indicate a better prognosis. It is suggested that low-frequency or
mid-frequency hearing loss tends to have greater recovery rates because of better impairment tolerance [27-
28].
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Primary care physicians (PCPs) are responsible for identifying prospective cases and initiating proper
management as promptly as possible because they are typically the initial contact for people acquiring
SSNHL in the healthcare setting. There is a dearth of studies examining how Saudi Arabian PCPs manage
patients who experience unexpected hearing loss. SSNHL is still a complex and challenging process
regarding its etiology, therapy, and prognostic aspects. Considering the variation and management's
ambiguity in SSNHL [29]. This study aims to assess current knowledge, diagnostic tools, and management of
SSNHL among PCPS within Riyadh, Saudi Arabia. This would also provide insight into the gaps in PCPs'
education and practice that would be addressed to improve patient care and outcomes.

Materials And Methods
Study setting and sample size
This cross-sectional study was carried out in primary healthcare facilities in Riyadh, Saudi Arabia, to assess
the management of SSNHL. The data were gathered through an online questionnaire from family physicians
in primary health care centers. The study and data collection duration started in May 2022 and ended in July
2022. The inclusion criteria were as follows: primary health care family physicians, residents, fellows, and
consultants in all family medicine subspecialties. We excluded medical interns, general practitioners, and
other specialties in PHC centers. A sample of 84 PCPs was selected. The sample size calculation was based
on the following considerations: the standard normal distribution value at a 95% confidence level of 1.96 and
the margin of error (d) of 5%.

Study instruments
A self-administered questionnaire consisted of two sections: demographics of physicians and assessment
questions regarding SSNHL. In the first section, the demographic characteristics of participants were asked,
such as the number of years of physician practice and the practice setting. However, no information was
collected that could be used to identify participants. In the second section, to evaluate current
understanding and practice in SSNHL diagnosis and treatment, 12 multiple-choice questions were
developed. All questions are scored from 0 to 17, with only one correct answer. The electronic questionnaire
was circulated among PCPs through social networking sites, e.g., WhatsApp and Facebook groups, with PCPs
as the only members. An introduction to the study and an information letter were distributed at the
beginning of the survey to ensure that responses were only gathered from the intended demographic.
Consent from participants was obtained before the commencement of the study. The questionnaire is
available in the appendices. Permission was not required to use this questionnaire. It was based on the
questionnaire developed by Ng et al. [2]. 

Statistical analysis
All the data obtained were reviewed for completeness and consistency before being input into a statistical
package for the social sciences. IBM Corp. Released 2015. IBM SPSS Statistics for Windows, Version 23.0.
Armonk, NY: IBM Corp. was used for data analysis. For categorical values, frequency and percentage were
employed as displays. Numerical variables were presented as minimum, maximum, and mean values.

Ethical considerations
Before initiating data collection, the present study obtained ethical approval from the Committee of
Research Ethics at Almaarefa University, IRB Approval No. IRB-23-073. Written consent was provided by all
participants, which elucidated the study's purpose, significance, and privacy concerns. Confidentiality and
anonymity of participants' data were safeguarded, and they retained the liberty to refuse or withdraw from
the study at any juncture. No inducements or rewards were offered to the participants.

Results
Participant demographics
The study included 84 individuals in total. Figure 1 shows the participants’ years of practice. Sixty-eight
(81%) participants had been in practice for less than five years, eight (9.5%) had been in practice for 5-10
years, 3 (3.6%) had been in practice for 11-15 years, one (1.2%) had been in practice for 16-20 years, and
four (4.8%) had been in practice for more than 20 years. About 47 (56%) participants reported to be working
in walk-in clinics, 38 (45.2%) reported working in an academic group or team, 31 (36.9%) reported having
solo practice, 20 (2.3%) reported being in an urgent care or emergency department, and eight (9.5%)
reported being in a non-academic group or team. 
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FIGURE 1: Participants' years in practice

Figure 2 presents the hospital in which participants’ primary practice takes place. Of 84 respondents, 41
(48.8%) reported working in King Fahad Medical City, and nine (10.7%) reported working in King Saud
Medical City. Others reported working at different institutions in Riyadh, either private or governmental.

FIGURE 2: The setting in which your practice would be considered
(more than one can be chosen)

Knowledge and practice among PHPs
The participant's practice and experience profile with hearing loss are shown in Table 1.
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In the past 6 months, the number of patients presenting to you with complaints of unilateral, acute, or sudden- onset hearing
loss, not as a result of cerumen impaction:

Fewer than 5 73 86.90

5 - 10 6 7.10

11 - 15 4 4.80

More than 20 1 1.20

In the past 12 months, the typical wait-time for your patients to be seen by an otolaryngologist referred for unilateral, sudden-onset hearing
loss:

1 week or less 11 13.10

1 - 4 weeks 19 22.60

1 - 3 months 15 17.90

3 - 6 months 12 14.30

Greater than 6 months 3 3.60

I don't know 24 28.60

Do you feel confident in administering and interpreting the results of tuning fork tests to differentiate between conductive hearing loss and
sensorineural hearing loss?

Yes 64 76.2

No 20 23.8

Do you feel comfortable interpreting a formal audiogram to differentiate between conductive hearing loss and sensorineural hearing loss?

Yes 62 73.8

No 22 26.2

TABLE 1: Participants practice and experience profile toward hearing loss (n = 84)

When asked about the number of patients presenting with complaints of unilateral, acute, or sudden-onset
hearing loss not as a result of cerumen impaction in the past six months, 73 (86.9%) reported it was fewer
than five patients, six (7.1%) reported it was 5-10 patients, four (4.8%) reported it was 11-15 patients, and
one (1.2%) reported it was more than 20 patients. As for the typical wait time for patients to be seen by an
otolaryngologist referred for unilateral, sudden-onset hearing loss in the past 12 months, 11 (13.1%)
reported it was one week or less, 19 (22.6%) reported it was 1-4 weeks, 15 (17.9%) reported it was 1-3
months, 12 (14.3%) reported it was 3-6 months, three (3.6%) reported it was greater than six months, and 24
(28.6%) reported they did not know. About 63 (75%) participants claimed to employ the Tuning Fork Test
(TFT) to differentiate between sensorineural and conductive hearing loss. Twenty (23.8%) participants
reported they were not confident, while 64 (76.2%) participants reported they were confident in their ability
to administer and interpret the findings of tuning fork tests to differentiate between sensorineural hearing
loss and conductive hearing loss. In addition, 62 (73.8%) participants stated they were confident in their
ability to distinguish between sensorineural hearing loss and conductive hearing loss using a formal
audiogram, whereas 22 (26.2%) participants indicated they were not confident.

Table 2 illustrates the assessment of participants’ knowledge toward sudden sensorineural hearing loss. The
minimum knowledge score was three, the maximum was 17, and the mean was 10.89 + 3.24. Among the 84
participants, only 16 (19%) physicians claimed to prescribe corticosteroids as a treatment for suspected
unilateral SSNHL. 

Question n %

According to your definition, sudden sensorineural hearing loss (SSNHL) is defined as hearing loss that can develop over a period of

Less than 24 hours 33 39.3

48 hours 14 16.7
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72 hours (correct answer) 22 26.2

More than 7 days 15 17.9

Which of the following referrals do you make upon presentation of suspected unilateral SSNHL*? "Check all that apply".

Audiological evaluation (correct answer) 73 86.9

Otolaryngology consultation (correct answer) 56 66.7

Magnetic Resonance Imaging (MRI) 34 40.5

Computed Tomography (CT) 23 27.4

Emergency Department 23 27.4

Lab work 19 22.6

Neurology consultation 16 19.0

In your practice, does unilateral, sudden-onset hearing loss warrant urgent referral for audiological testing?

Yes (correct answer) 72 85.7

No 12 14.3

In your practice, does unilateral SSNHL* warrant urgent referral to otolaryngology?

Yes (correct answer) 71 84.50

No 13 15.50

When presented with unilateral, acute or sudden-onset hearing loss, do you attempt to differentiate between conductive and sensorineural
hearing loss?

Yes (correct answer) 71 84.5

No 13 15.5

Do you use tuning fork tests to differentiate between conductive and sensorineural hearing loss?

Yes (correct answer) 63 75

No 21 25

When presented with unilateral, sudden-onset hearing loss, which of the following do you use to inform management decisions? "Check all
that apply".

Case history (correct answer) 75 89.3

Audiological evaluation (correct answer) 73 86.9

Tuning fork test(s) (correct answer) 65 77.4

Otoscope (correct answer) 63 75.0

Lab work 21 25.0

As a family physician, which of the following pharmacologic agents do you prescribe as treatment when presented with suspected
unilateral SSNHL*, prior to confirmation with audiological testing? "Check all that apply".

Corticosteroids (correct answer) 16 19.0

Antivirals  6 7.1

Vasodilators  6 7.1

Other (e.g., antibiotics) 4 4.8

Thrombolytics 0 0.0

None of the above 9 10.7

I do not prescribe any pharmacologic agents when presented with suspected SSNHL 59 70.2

As a family physician, which of the following pharmacologic agents do you prescribe as treatment when presented with confirmed,
unilateral SSNHL*? "Check all that apply".
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Corticosteroids (correct answer) 22 26.2

Antivirals 5 6.0

Other (e.g., antibiotics) 4 4.8

Thrombolytics 3 3.6

Vasodilators 3 3.6

I do not prescribe any pharmacologic agents when presented with suspected SSNHL 44 52.4

None of the above 16 19.0

Which of the following topics do you include as part of counseling to patients presenting with unilateral SSNHL*? "Check all that apply"

Possible causes (correct answer) 54 64.3

Available treatment options and associated risks/benefits (correct answer) 41 48.8

Impact on Quality of Life (correct answer) 40 47.6

Rehabilitation options (e.g., hearing aids) (correct answer) 38 45.2

I do not counsel patients presenting with SSNHL as I am rarely certain of the diagnosis upon initial presentation demographic
questions

30 35.7

Knowledge Score (lowest possible score = 0, maximum possible score = 17)

Minimum 3

Maximum 17

Mean 10.89

Standard deviation 3.24

*Sudden sensorineural hearing loss   

TABLE 2: Assessment of participants knowledge toward sudden sensorineural hearing loss (n =
84)

Figure 3 shows the knowledge level toward sudden sensorineural hearing loss. Twenty one (25%) of the
participants had a low knowledge level (less than 50% of the total score) (a score of eight or less), 34 (40.5%)
had a moderate knowledge level (between 50% and 75% of the total score) (a score between 9 and 12), and
29 (34.5%) had a high knowledge level (higher than 75% of the total score) (a score of 13 or higher). 

FIGURE 3: The hospital in which you primarily practice takes place

For the counseling of unilateral SSNHL patients, 54 physicians (64.3%) selected the topic of some potential
reasons for hearing loss; 41 physicians (48.8%) preferred to discuss available therapy options and their
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associated risks and advantages; 40 physicians (47.6%) aimed to demonstrate the influence of hearing loss
on the quality of life; 38 physicians (45.2%) included rehabilitation options like hearing aids; however, 30
physicians (35.7%) expressed that they did not want to initially counsel patients presenting with SSNHL due
to the uncertainty of the disease (Figure 4).

FIGURE 4: Knowledge level toward sudden sensorineural hearing loss

Discussion
The study evaluated the diagnostic and management approaches for SSNHL among family physicians in
Riyadh, Saudi Arabia. Our research shows that even though family doctors knew SSNHL was a medical
emergency that needed to be treated immediately, most of them could not recognize it immediately. When
faced with indistinguishable SNHL, a crucial first step in SSNHL therapy that may affect the outcome of
patients is quickly determining whether the loss is of the conductive or sensorineural kind, which will differ
in the treatment of both cases. Fewer participants quickly made this determination. Only a small percentage
of the participants could accurately define SSNHL in 72 hours; however, most of the participants couldn’t
recognize the golden period. When faced with expected unilateral SSNHL, most primary care physicians who
participated in our study made the right referral decisions, which is the right choice to make in such cases if
nothing could be provided. While a tiny minority ordered unnecessary tests.

14.4% and 8.6% of participants were prescribed MRI and CT scans, respectively. However, both are not
necessary for the initial evaluation of SSNHL (according to the Clinical Practice Guidelines (CPG) and the
Canadian Society of Otolaryngology-Head and Neck Society, founded by the American Academy of
Otolaryngology-Head and Neck Surgery Foundation, AAO-HNSF) for sudden hearing loss. A study in Saudi
Arabia revealed that MRI scans often yield no abnormalities. Given their high rate and little yield of
aberrant findings, MRIs may only be occasionally advised as the initial screening tool, and their regular
usage should and might be curtailed to offset medical expenses [30]. The posterior cochlea is where
pathology is detected by CT scans. It is not advisable to expose the patient to radiation. It is preferable to use
gadolinium-enhanced MRI to image the brain, brainstem, and internal auditory meatus [30-31].

Referral doctors must be able to recognize SSNHL at the initial visit, particularly the ruling out of conductive
hearing loss (CHL), to make an urgent ENT referral. Making the distinction between CHL and sensorineural
hearing loss (SNHL) is a vital initial move for physicians dealing with unexpected hearing loss, according to
the AAO-HNSF. This is because each requires a distinct therapy [30]. Using a TFT, particularly the Weber and
Rinne tests, is the preferred method to discriminate between CHL and SNHL in the primary inspection of
unilateral sudden hearing loss, and this was the case with 75% of the study participants [31-33]. The Weber
test is extremely sensitive to the diagnosis of afflicted ears in SSNHL patients and can distinguish between
SSNHL and CHL [34]. In the case of unilateral sensorineural hearing loss, the Rinne test results can support
the Weber test findings by establishing no evidence of CHL within the afflicted ear [35].

Establishing that a sudden hearing loss is sensorineural also justifies primary care doctors starting to
administer corticosteroids without first consulting an otolaryngologist, boosting the possibility that the
patient may recover their hearing. Only 17.2% of participants reported administering corticosteroids for
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verified unilateral SSNHL. This figure suggests that not all participating primary care providers are aware of
the potential benefits of corticosteroids in the initial management of SSNHL. However, the commencement
of the corticosteroid therapy and the immediate referral to an ENT expert depend on the perception of the
referral physician for SSNH, even though a prior study and analysis of the available literature revealed no
statistically significant advantages associated with their use [36]. The majority of the physicians did not
prescribe any treatment for SSNHL because they may believe that it can resolve spontaneously, as literature
also reveals that 32-65% of cases recover spontaneously [12].

PHPs should consider TFTs, coupled with an otoscopy and extensive medical history, while making this
choice. Our findings could be explained by the fact that the participating family doctors stated that they do
not frequently encounter patients with sudden hearing loss to be able to do such tests regularly and sustain
their skills. It, therefore, makes it more challenging to treat. In this situation, the doctor can substitute the
Hum test. It is a Weber substitute that is simple yet efficient and has no need for a tuning fork. Despite the
confirmed diagnosis, 45.3% (n=48) of the participating doctors believed that family physicians shouldn’t
recommend any therapy for SSNHL. A similar survey study in Canada revealed the same results [2]. Our
study cannot clearly explain their stance, but they may be worried about the systemic therapy's possible
adverse side effects. There is currently a dearth of research examining how PCPs in Saudi Arabia treat
patients with sudden hearing loss.

Limitations of the study
Given the limited sample size, the exclusion of other healthcare facilities, and the fact that most of the
respondents have fewer than five years of relevant experience. It reveals that not all responses necessarily
indicate the expertise and management techniques used by all family physicians in Riyadh.

Conclusions
Given that SSNHL is a medical concern needing urgent care, many PCPs would make the proper diagnostic
and therapeutic recommendations in dealing with SSNHL. Corticosteroids, the standard of care for initial
treatment for SSNHL, would be prescribed by most participants, but not all complied. TFTs are a rapid and
reliable way to differentiate between CHL and SNHL, but study participants rarely used them. Additionally,
the majority of respondents expressed reliability when interpreting TFT results. Variability in first-line
providers' handling of SSNHL may occur due to the absence of clear evidence-based standards for its
therapy. In order to enhance conformity to standards based on evidence in the management of SSNHL, the
study highlights the necessity for the establishment of precise recommendations.

Appendices
Questionnaire questions assessing trends in SSNHL management
1. According to your definition, sudden sensorineural hearing loss (SSNHL) is defined as
hearing loss that can develop over a period of:
a. Less than 24 hours
b. 48 hours
c. 72 hours
d. 7 days

2. Which of the following referrals do you make upon presentation of suspected unilateral
SSNHL? Check all that apply.
a. Lab work
b. CT
c. MRI
d. Audiological evaluation
e. Otolaryngology consultation
f. Neurology consultation
g. Emergency Department

3. In your practice, does unilateral, sudden-onset hearing loss warrant urgent referral for
audiological testing?
a. Yes
b. No

4. In your practice, does unilateral SSNHL warrant urgent referral to otolaryngology?
a. Yes
b. No

5. When presented with unilateral, acute, or sudden-onset hearing loss, do you attempt to
differentiate between conductive and sensorineural hearing loss?
a. Yes
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b. No
 
6. Do you use tuning fork tests to differentiate between conductive and sensorineural
hearing loss?
a. Yes
b. No
 
7. Do you feel confident in administering and interpreting the results of tuning fork tests to
differentiate between conductive hearing loss and sensorineural hearing loss?
a. Yes
b. No
 
8. Do you feel comfortable interpreting a formal audiogram to differentiate between a
conductive hearing loss and sensorineural hearing loss?
a. Yes
b. No
 
9. When presented with unilateral, sudden-onset hearing loss, which of the following do you
use to inform management decisions? Check all that apply.
a. Otoscope
b. Case history
c. Tuning fork test(s)
d. Audiological evaluation
e. Lab work
 
10. As a family physician, which of the following pharmacologic agents do you prescribe as
treatment when presented with suspected unilateral SSNHL, prior to confirmation with
audiological testing? Check all that apply.
a. Corticosteroids
b. Antivirals
c. Thrombolytics
d. Vasodilators
e. Other (e.g., antibiotics)
f. None of the above
g. I do not prescribe any pharmacologic agents when presented with suspected SSNHL

11. As a family physician, which of the following pharmacologic agents do you prescribe as treatment when
presented with confirmed, unilateral SSNHL? Check all that apply.
a. Corticosteroids
b. Antivirals
c. Thrombolytics
d. Vasodilators
e. Other (e.g., antibiotics)
f. None of the above
g. Family physicians should not prescribe any treatment for SSNHL

12. Which of the following topics do you include as part of counseling to patients presenting with unilateral
SSNHL? Check all that apply
a. Possible causes
b. Available treatment options and associated risks/benefits
c. Impact on Quality of Life
d. Rehabilitation options (e.g., hearing aids)
e. None of the above
f. I do not counsel patients presenting with SSNHL, as I am rarely certain of the diagnosis upon initial
presentation

Demographic Questions
 
13. Years in practice
a. Less than 5 years
b. 5 - 10 years
c. 11 - 15 years
d. 16 - 20 years
e. More than 20 years

14. The setting in which you primarily practice would be considered:
a. Solo practice
b. Walk-in clinic
c. Urgent Care or Emergency Department
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d. Non-Academic Group or Team
e. Academic Group or Team
 
15. In the past 6 months, the number of patients presenting to you with complaints of unilateral, acute, or
sudden-onset hearing loss, not as a result of cerumen impaction:
a. Fewer than 5
b. 5-10
c. 11-15
d. 16-20
e. More than 20

16. In the past 12 months, the typical wait time for your patients to be seen by an otolaryngologist, referred
for unilateral, sudden-onset hearing loss:
a. 1 week or less
b. 1-4 weeks
c. 1-3 months
d. 3-6 months
e. Greater than 6 months
f. Greater than 12 months
g. I don’t know

17. The hospital in which you primarily practice takes place:
A. King Fahad Medical City
B. King Saud Medical City
C. Aldiriyah Hospital
D. Private sector
E. King Saud University
F. Imam Mohammed ibn Saud Islamic University
 

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Abdulrahman M. Aloufi, Nader F. Aldajani, Buthaina J. Yahya, Nujud A. Binhudayb,
Abdullah F. Alkarni

Acquisition, analysis, or interpretation of data:  Abdulrahman M. Aloufi, Nader F. Aldajani, Buthaina J.
Yahya, Nujud A. Binhudayb, Abdullah F. Alkarni

Drafting of the manuscript:  Abdulrahman M. Aloufi, Nader F. Aldajani, Buthaina J. Yahya, Nujud A.
Binhudayb, Abdullah F. Alkarni

Critical review of the manuscript for important intellectual content:  Abdulrahman M. Aloufi, Nader F.
Aldajani, Buthaina J. Yahya, Nujud A. Binhudayb, Abdullah F. Alkarni

Supervision:  Nader F. Aldajani

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Ethics of Research
Committee Almaarefa University issued approval IRB23-073. Animal subjects: All authors have confirmed
that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance with the
ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All authors have
declared that no financial support was received from any organization for the submitted work. Financial
relationships: All authors have declared that they have no financial relationships at present or within the
previous three years with any organizations that might have an interest in the submitted work. Other
relationships: All authors have declared that there are no other relationships or activities that could appear
to have influenced the submitted work.

Acknowledgements
We're deeply thankful for all participants in our study, and a special thank you to the department of
otolaryngology and head and neck surgery in King Fahad Medical City, Riyadh.

2024 Aldajani et al. Cureus 16(3): e55849. DOI 10.7759/cureus.55849 10 of 12



References
1. Leung MA, Flaherty A, Zhang JA, Hara J, Barber W, Burgess L: Sudden sensorineural hearing loss: primary

care update. Haw Jr Med Pub Hea. 2016, 75:172.
2. Ng B, Crowson MG, Lin V: Management of sudden sensorineural hearing loss among primary care

physicians in Canada: a survey study. J Otolaryngol Head Neck Surg. 2021, 50:22. 10.1186/s40463-021-
00498-x

3. Alexander TH, Harris JP: Incidence of sudden sensorineural hearing loss . Otol Neurotol. 2013, 34:1586-9.
10.1097/MAO.0000000000000222

4. Klemm E, Deutscher A, Mösges R: [A present investigation of the epidemiology in idiopathic sudden
sensorineural hearing loss]. Laryngorhinootologie. 2009, 88:524-7. 10.1055/s-0028-1128133

5. Al-Abduljawad KA, Zakzouk SM: The prevalence of sensorineural hearing loss among . Saudi children.
InInternational Congress Series. 200311240199204, 10.1016/S0531-5131(03)00913-0

6. Wood JW, Shaffer AD, Kitsko D, Chi DH: Sudden sensorineural hearing loss in children-management and
outcomes: a meta-analysis. Laryngoscope. 2021, 131:425-34. 10.1002/lary.28829

7. Merchant SN, Durand ML, Adams JC: Sudden deafness: is it viral?. ORL J Otorhinolaryngol Relat Spec. 2008,
70:52-60; discussion 60-2. 10.1159/000111048

8. Colclasure JB, Graham SS: Intracranial aneurysm occurring as sensorineural hearing loss . Otolaryngol Head
Neck Surg. 1981, 89:283-7. 10.1177/019459988108900227

9. Schuknecht HF, Igarashi M, Chasin WD: Inner ear hemorrhage in leukemia. A case report . Laryngoscope.
1965, 75:662-8. 10.1288/00005537-196504000-00007

10. Jaffe BF: Sudden deafness--a local manifestation of systemic disorders: fat emboli, hypercoagulation and
infections. Laryngoscope. 1970, 80:788-801. 10.1288/00005537-197005000-00010

11. KI I, NO Y, SH T, KO T: Sudden deafness due to Buerger's disease . Arch Otolaryngol. 1962, 75:502-5.
10.1001/archotol.1962.00740040517004

12. Mattox DE, Simmons FB: Natural history of sudden sensorineural hearing loss . Ann Otol Rhinol Laryngol.
1977, 86:463-80. 10.1177/000348947708600406

13. Ruben RJ, Distenfeld A, Berg P, Carr R: Sudden sequential deafness as the presenting symptom of
macroglobulinemia. JAMA. 1969, 209:1364-5. 10.1001/jama.1969.03160220054019

14. Urban GE Jr: Reversible sensori-neural hearing loss associated with sickle cell crisis . Laryngoscope. 1973,
83:633-8. 10.1288/00005537-197305000-00001

15. Lunardi C, Bason C, Leandri M, et al.: Autoantibodies to inner ear and endothelial antigens in Cogan’s
syndrome. Lancet. 2002, 36011028:2. 10.1016/S0140-6736(02)11028-2

16. St Clair EW, McCallum RM: Cogan's syndrome. Curr Opin Rheumatol. 1999, 11:47-52. 10.1097/00002281-
199901000-00008

17. Di Stadio A, Dipietro L, Ralli M, et al.: Sudden hearing loss as an early detector of multiple sclerosis: a
systematic review. Eur Rev Med Pharmacol Sci. 2018, 22:4611-24. 10.26355/eurrev_201807_15520

18. Atula S, Sinkkonen ST, Saat R, Sairanen T, Atula T: Association of multiple sclerosis and sudden
sensorineural hearing loss. Mult Scler J Exp Transl Clin. 2016, 2:2055217316652155.
10.1177/2055217316652155

19. Lee SY, Kong IG, Oh DJ, Choi HG: Increased risk of sudden sensory neural hearing loss in patients with
rheumatoid arthritis: a longitudinal follow-up study using a national sample cohort. Clin Rheumatol. 2019,
38:683-9. 10.1007/s10067-018-4333-6

20. Green L, Miller EB: Sudden sensorineural hearing loss as a first manifestation of systemic lupus
erythematosus: association with anticardiolipin antibodies. Clin Rheumatol. 2001, 20:220-2.
10.1007/s100670170069

21. Digiovanni JJ, Nair P: Spontaneous recovery of sudden sensorineural hearing loss: possible association with
autoimmune disorders. J Am Acad Audiol. 2006, 17:498-505. 10.3766/jaaa.17.7.5

22. Narvaez J, Valverde-Garcia J, Alegre-Sancho JJ, Juanola X, Clavaguera MT, Roig-Escofet D: Sudden cochlear
hearing loss in a patient with Behcet’s disease. Rev du Rhum. 1998, 65:63-4.

23. Kikuchi T, Yokoe I, Masuyama A, Maniwa K, Tsuruta S, Hatanaka Y, Haraoka H: Behçet's disease initially
presenting with meningitis and sudden hearing loss. Intern Med. 2010, 49:483-6.
10.2169/internalmedicine.49.2742

24. Kang WS, Yang CJ, Shim M, et al.: Prognostic factors for recovery from sudden sensorineural hearing loss: a
retrospective study. J Audiol Otol. 2017, 21:9-15. 10.7874/jao.2017.21.1.9

25. Kuhn M, Heman-Ackah SE, Shaikh JA, Roehm PC: Sudden sensorineural hearing loss: a review of diagnosis,
treatment, and prognosis. Trends Amplif. 2011, 15:91-105. 10.1177/1084713811408349

26. Chang NC, Ho KY, Kuo WR: Audiometric patterns and prognosis in sudden sensorineural hearing loss in
southern Taiwan. Otolaryngol Head Neck Surg. 2005, 133:916-22. 10.1016/j.otohns.2005.09.018

27. Atay G, Kayahan B, Çınar BÇ, Saraç S, Sennaroğlu L: Prognostic factors in sudden sensorineural hearing loss .
Balkan Med J. 2016, 33:87-93. 10.5152/balkanmedj.2015.15216

28. Watanabe T, Suzuki M: Analysis of the audiogram shape in patients with idiopathic sudden sensorineural
hearing loss using a cluster analysis. Ear Nose Throat J. 2018, 97:E36-40. 10.1177/014556131809700706

29. Jiang ZY, Mhoon E, Saadia-Redleaf M: Medicolegal concerns among neurotologists in ordering MRIs for
idiopathic sensorineural hearing loss and asymmetric sensorineural hearing loss. Otol Neurotol. 2011,
32:403-5. 10.1097/MAO.0b013e31820e6d8d

30. Chandrasekhar SS, Tsai Do BS, Schwartz SR, et al.: Clinical practice guideline: sudden hearing loss (update).
Otolaryngol Head Neck Surg. 2019, 161:S1-S45. 10.1177/0194599819859885

31. Ma AK, Nedzelski J, Chen J, et al.: Otology/Neurotology recommendations - Choosing Wisely campaign . J
Otolaryngol Head Neck Surg. 2019, 48:60. 10.1186/s40463-019-0381-4

32. Stankiewicz JA, Mowry HJ: Clinical accuracy of tuning fork tests . Laryngoscope. 1979, 89:1956-63.
10.1288/00005537-197912000-00009

33. Bayoumy AB, de Ru JA: Sudden deafness and tuning fork tests: towards optimal utilisation . Pract Neurol.
2020, 20:66-8. 10.1136/practneurol-2019-002350

2024 Aldajani et al. Cureus 16(3): e55849. DOI 10.7759/cureus.55849 11 of 12

https://api.semanticscholar.org/CorpusID:3674755?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s40463-021-00498-x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s40463-021-00498-x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MAO.0000000000000222?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MAO.0000000000000222?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1055/s-0028-1128133?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1055/s-0028-1128133?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S0531-5131(03)00913-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S0531-5131(03)00913-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/lary.28829?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/lary.28829?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1159/000111048?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1159/000111048?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/019459988108900227?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/019459988108900227?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1288/00005537-196504000-00007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1288/00005537-196504000-00007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1288/00005537-197005000-00010?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1288/00005537-197005000-00010?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/archotol.1962.00740040517004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/archotol.1962.00740040517004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/000348947708600406?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/000348947708600406?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jama.1969.03160220054019?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jama.1969.03160220054019?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1288/00005537-197305000-00001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1288/00005537-197305000-00001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S0140-6736(02)11028-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S0140-6736(02)11028-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00002281-199901000-00008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00002281-199901000-00008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.26355/eurrev_201807_15520?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.26355/eurrev_201807_15520?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/2055217316652155?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/2055217316652155?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10067-018-4333-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10067-018-4333-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s100670170069?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s100670170069?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3766/jaaa.17.7.5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3766/jaaa.17.7.5?utm_medium=email&utm_source=transaction
https://scholar.google.com/scholar?q=intitle%3ASudden cochlear hearing loss in a patient with Behcet%E2%80%99s disease&utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2169/internalmedicine.49.2742?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2169/internalmedicine.49.2742?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7874/jao.2017.21.1.9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7874/jao.2017.21.1.9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/1084713811408349?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/1084713811408349?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.otohns.2005.09.018?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.otohns.2005.09.018?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5152/balkanmedj.2015.15216?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5152/balkanmedj.2015.15216?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/014556131809700706?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/014556131809700706?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MAO.0b013e31820e6d8d?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MAO.0b013e31820e6d8d?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0194599819859885?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0194599819859885?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s40463-019-0381-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s40463-019-0381-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1288/00005537-197912000-00009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1288/00005537-197912000-00009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/practneurol-2019-002350?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/practneurol-2019-002350?utm_medium=email&utm_source=transaction


34. Shuman AG, Li X, Halpin CF, Rauch SD, Telian SA: Tuning fork testing in sudden sensorineural hearing loss .
JAMA Intern Med. 2013, 173:706-7. 10.1001/jamainternmed.2013.2813

35. Burkey JM, Lippy WH, Schuring AG, Rizer FM: Clinical utility of the 512-Hz Rinne tuning fork test . Am J
Otol. 1998, 19:59-62.

36. Conlin AE, Parnes LS: Treatment of sudden sensorineural hearing loss: I. A systematic review . Arch
Otolaryngol Head Neck Surg. 2007, 133:573-81. 10.1001/archotol.133.6.573

2024 Aldajani et al. Cureus 16(3): e55849. DOI 10.7759/cureus.55849 12 of 12

https://dx.doi.org/10.1001/jamainternmed.2013.2813?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jamainternmed.2013.2813?utm_medium=email&utm_source=transaction
https://api.semanticscholar.org/CorpusID:9643099?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/archotol.133.6.573?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/archotol.133.6.573?utm_medium=email&utm_source=transaction

	Approach to Sudden Hearing Loss Among Primary Care Physicians in Riyadh, Saudi Arabia
	Abstract
	Introduction
	Materials And Methods
	Study setting and sample size
	Study instruments
	Statistical analysis
	Ethical considerations

	Results
	Participant demographics
	FIGURE 1: Participants' years in practice
	FIGURE 2: The setting in which your practice would be considered (more than one can be chosen)

	Knowledge and practice among PHPs
	TABLE 1: Participants practice and experience profile toward hearing loss (n = 84)
	TABLE 2: Assessment of participants knowledge toward sudden sensorineural hearing loss (n = 84)
	FIGURE 3: The hospital in which you primarily practice takes place
	FIGURE 4: Knowledge level toward sudden sensorineural hearing loss


	Discussion
	Limitations of the study

	Conclusions
	Appendices
	Questionnaire questions assessing trends in SSNHL management

	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


