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Abstract 

Background 

Unimpaired hearing is of paramount importance with regards to staff communication 

and alarm detection in theatre. Anaesthetists at Chris Hani Baragwanath Academic 

Hospital (CHBAH) work in loud environments and are exposed to injurious sound 

levels that exceed national recommendations. It is unknown if the anaesthetists at 

CHBAH have a high prevalence of hearing impairments. This article aims to assess 

the prevalence of hearing impairments among anaesthetists practising at CHBAH. 

Methods 

This was a cross-sectional study, with 90 anaesthesia participants from the 

Department of Anaesthesiology at CHBAH. A self-administered questionnaire was 

completed prior to audiometric screening to collect the participants demographical 

information and periodic screening audiometry was administered by a registered 

audiologist. Participants were considered to have a refer screen result for hearing 

impairment if found with either a hearing loss level of greater than 26 decibel or a 

percentage loss of hearing of greater than 3.2% of expected baseline levels for their 

age. 

Results  

Overall, 4.6% of the participants had abnormal screen results. Twenty five percent of 

participants expressed concern about their hearing. Seventy five percent of 

participants who had a refer screen result had expressed concern for their hearing. 

Increases in the years a participant had practised anaesthesia were associated with 

an increased risk of a refer screen result. At younger ages, the participants had a 

lower incidence than the general population but the incidence was higher after the 

age of 50. 

Conclusion  

The relationship between the length of time an anaesthetist had practiced and the 

presence of a hearing impairment warrants a concern for hearing loss among 
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anaesthetists. There is a need for further research, especially at other facilities 

focusing on both auditing the level of noise in operating theatres and the incidence of 

hearing impairments of theatre staff. 
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Section 1: Literature review 

1.1 Introduction 

Presbycusis is the age-related bilateral loss of hearing and is a common cause of 

hearing loss worldwide (1). Age related hearing loss should be a concern as an 

anaesthetist ages, as alarm detection is of paramount importance to administer a 

safe anaesthetic. Occupational noise induced hearing loss (ONIHL) is a common 

cause of noise induced hearing loss (NIHL) caused by exposure at the workplace to 

injurious sound levels causing damage to the inner ear structures (2). This can be a 

single intense exposure or chronic exposure over an extended period and can have 

unilateral or bilateral effects (3). Animal studies found that exposure to injurious 

levels of noise resulted in distorted stereocilia anatomy as well as an inflammatory 

response with recruitment of leukocytes to the cochlea (4). 

Noise exposure preferentially affects the outer hair cells as compared to inner hair 

cells of the Organ of Corti (5). Early NIHL is associated with a clinical entity known 

as a temporary threshold shift (TTS). Dobie (5) defines TTS as “temporary 

neurosensory hearing loss that recovers almost completely once the noxious 

stimulus is removed”. The stereocilia of hair cells affected by TTS show decreased 

stiffness resulting in floppy and disarrayed movement. This translates to poor 

stimulation of hair cells which are unable to produce impulses along the cochlear 

nerve (6). 

Continued exposure to loud noise and repeated episodes of TTS will progress to a 

permanent threshold shift (PTS). This results in the loss of and fusion of adjacent 

stereocilia. As PTS worsens, the loss of stereocilia causes the death of the hair cells 

and disorganisation of the Organ of Corti. This in turn can lead to Wallerian 

degeneration of the neurons of the cochlear nerve (6).  

There are two general theories which have been proposed as the mechanism of 

injury in NIHL. One attributes the hearing loss to the accumulative microtraumas and 

injuries to the hair cells secondary to chronic noise exposures (6). The other 

attributes metabolic exhaustion as the cause of TTS and is alternatively known as 

auditory fatigue (6). Noise exposure results in the triggering of various subcellular 
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cascades which are damaging to various intracellular structures and molecules such 

as proteins, lipids and DNA. While protein and lipids are replaceable, DNA injury can 

result in permanent damage to the function of the cell. Neurons and hair cells are 

particularly at risk as they cannot re-enter the cell cycle to produce new DNA (6). 

Proponents of the theory of auditory fatigue point to the fact that at similar loudness 

levels of noise, continuous exposure is more damaging than intermittent exposures 

(6).  

There are various biochemical cascades stimulated by noise exposure which with 

repeated exposures invariably result in DNA damage. These include the production 

of free radicals, mitochondrial dysfunction, dangerously high levels of intracellular 

calcium, over accumulation of glutamate and the triggering of caspase mediated cell 

death pathways (6). The metabolic nature of the cellular damage resulting in NIHL 

has resulted in a search for a protective biochemical agent. A wide variety of 

techniques such as hypoxic preconditioning and the use of agents like antioxidants, 

calcium inhibitors and caspase inhibitors have been used to try block the offending 

cascades. While much has been learnt regarding the pathways of injury in NIHL, no 

effective protective therapy has been found. This lack of biochemical therapy 

highlights the need for protection from exposure to loud noise (7). 

Hearing impairment is defined by the World Health Organization (WHO) (8) as a 

minimum hearing loss level of greater than 26 dB. The WHO further classifies the 

hearing loss levels into four grades: slight impairment, 26 – 40 dB; moderate 

impairment, 41 – 60 dB; severe impairment, 61 – 80 dB; and profound impairment 

including deafness, 81 dB or greater.  

NIHL develops slowly with chronic exposure over the course of many years. Dobie 

(5) proposed a set of criteria for the diagnosis of ONIHL. The loss is neurosensory 

and almost always bilateral. High-frequency losses are usually under 75 decibels 

(dB), while low-frequency losses are usually under 40 dB. If the noise exposure is 

halted, the hearing loss will not worsen. With progressing hearing loss, the rate of 

loss decreases. Audiometric testing will invariably show the most loss over the 3000 

– 6000 Hz band of frequencies, with the greatest loss over 4000 Hz, forming the 

classic “notch” associated with NIHL. Continuous exposure to injurious levels of 
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noise will usually reach maximal losses over the 3000 – 6000  Hz frequency band 

after 10 to 15 years.  

When assessing the source of noise in environments at risk of causing NIHL it is 

insufficient to only measure the intensity of the sound. Sounds of higher frequencies 

are more damaging to cochlea function than lower frequencies at the same dB level. 

For this reason, sound level meters make use of a filter to deemphasise lower 

frequency sounds as they have fewer damaging effects. This is known as the A filter. 

Readings taken with the A filter make use of the unit decibel A (dB(A)) (6).  

According to the WHO (9), internationally NIHL is the second most common 

occupational injury. Exposure to loud noises accounts for 22% of workplace health 

issues (9). The US National Institute for Occupational Safety and Health (NIOSH) 

(10) reviewed the global burden of occupational NIHL and found that 16% of the 

disabling hearing loss attributed to occupational noise in adults amounted to less 

than 10 million disability-adjusted life years (DALYs). The DALY is a generalisation 

of the combined time lost due to premature death and time lived in less than good 

health (11). One DALY is the loss of one year of healthy life.  

The WHO (12) and the South African National Standards (SANS), a division of the 

South African Bureau of Standards (SABS) (13), states that operating theatre and 

hospital environments should not exceed 35 dB. NIOSH (14) recommended 

exposure limits (REL) for occupational noise at 85 dB(A) as an 8-hour time-weighted 

average. Carbonari (15) found that operating theatres at Chris Hani Baragwanath 

Academic Hospital (CHBAH) had at lowest a noise level of 41 dB(A). This was above 

the SABS 35 dB(A) limit and broke NIOSH REL with peaks of 97.1 dB(A).  

Exposure to loud noise in the operating theatre was thought to be the cause of the 

findings of Wallace et al (16), finding that 66% of anaesthesiologists had abnormal 

audiograms. A similar study by Willet (17) assessing hearing among orthopaedic 

operating theatre staff found that 50% showed audiograms suggestive of NIHL.   

SANS (18) guidelines for audiometric testing require an initial otological examination 

to exclude any confounding factors affecting hearing such as occlusive earwax, 

damage to the tympanic membrane or a middle ear infection. An assessment of 
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clinically pertinent patient history is also necessary to elicit any impairments in 

hearing due to previous head or ear trauma, ear surgery or medication known to be 

ototoxic. An audiological diagnostic test battery is used in the diagnosis of NIHL. 

Pure tone audiometry of both air and bone conduction in an appropriately sound-

proofed room or booth measures hearing thresholds at frequencies ranging from 500 

– 8000 Hz.  

SANS (18) guidelines mandate baseline audiometry by a registered audiometrist on 

prospective employees who will work in areas with excessive noise. The South 

African Society of Occupational Medicine (SASOM) (19) guidelines further elaborate 

that employees should have periodic screening audiometry, at least, every two years 

and an exit test if their employment ends to monitor a change from their baseline 

tests.  

Anaesthetists are particularly at risk of developing ONIHL. Prolonged exposure due 

to long hours spent in loud theatres over the course of many years could be causing 

a silent epidemic of hearing loss. The lack of effective therapy means that ONIHL 

can only be mitigated by limiting noise in operating environments. No other study 

assessing hearing among anaesthetists at the University of Witwatersrand or South 

Africa could be found. 
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Section 2: Authors guidelines  

Submitted manuscripts that are not in the correct format and without the 
required supporting documentation specified in these guidelines will be 
returned to the author(s) for correction and will delay publication.  

AUTHORSHIP  

All named authors must consent to publication by signing a covering letter which 

should be submitted as a supplementary file. Authorship should be based on 

substantial contribution to: 

1. conception, design, analysis and interpretation of data; 

2. drafting or critical revision for important intellectual content; and 

3. approval of the version to be published. These conditions must all be met 

(uniform requirements for manuscripts submitted to biomedical journals; refer 

to icmje.org); and 

4. exact contribution of each author must be stated. 

MANUSCRIPT PREPARATION 

Refer to articles in recent issues for the presentation of headings and subheadings. If 

in doubt, refer to 'uniform requirements' - www.icmje.org. Manuscripts must be 

provided in UK English. The manuscript and supporting documentation should be 

submitted as follows: 

Manuscript 

The manuscript must contain the title, abstract, keywords (5), body text and 

references as specified below: 

Categories of submissions 

Shorter items are more likely to be accepted for publication, owing to space 

constraints and reader preferences.  

http://www.icmje.org/index.html
http://www.icmje.org/index.html
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Original articles 

Original articles on research relevant to anaesthesia and analgesia should not 

exceed 3 200 words, no more than 30 references, with up to 6 tables or figures. A 

structured abstract under the following headings, Background, Methods, Results, 

and Conclusion is a requirement and should not exceed 300 words. 

Clinical Review articles 

Review articles relevant to anaesthesia and analgesia should not exceed 2 400 

words, with a maximum of 20 references and no more than 6 tables or figures. A 

summary of 300 words or less is required. 

Case reports 

Case reports should not exceed 1 800 words with no more than 10 references. 

Figures are limited to 2 figures and may include images or photographs. The case 

report should have three headings: Summary (not exceeding 100 words), Case 

report (with no introduction) and Discussion. 

Scientific Letters 

Scientific Letters should not exceed 2 400 words with a maximum of 10 

references. Only one table or illustration is permissible. A structured abstract under 

the following headings, Background, Methods, Results, and Conclusions, is a 

requirement and should not exceed 250 words. 

Letters to the editor 

Letters to the editor should be 800 words or less with only one image or table. 

Title Page: 

The title page should include: 

1. Article Title 
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2. Authors Details: Qualification and affiliation (department and place of work), 

email addresses of all authors, ORCID number of ALL authors must be 

provided – if authors do not have ORCID, please register at https://orcid.org/ 

3. Corresponding author’s information. 

4. The following declarations must be included on the title page: 

Declaration of conflict of interest 

Authors must declare all sources of support for the research and any association 

with a product or subject that may constitute a conflict of interest. If there is no 

conflict of interest to declare please include the following statement: The authors 

declare no conflict of interest. 

A conflicting interest exists when professional judgement concerning a primary 

interest (such as patient’s welfare or the validity of research) may be influenced by a 

secondary interest (such as financial gain or personal rivalry). It represents a 

situation in which financial or other personal considerations from authors, reviewers 

or editors have the potential to compromise or bias professional judgment and 

objectivity. It may arise for the authors when they have financial interest that may 

influence their interpretation of their results or those of others. Examples of potential 

conflicts of interest include employment, consultancies, stock ownership, honoraria, 

paid expert testimony, patent applications/registrations, and grants or other funding. 

All potential conflicts of interest need to be declared. The conflict of interest 

statement should list each author separately by name, i.e. 

“John Smith declares that he has no conflict of interest. Paula Taylor has received 

research grants from Drug Company A. Mike Schultz has received a speaker 

honorarium from Drug Company B and owns stock in Drug Company C.” 

Funding source 

All sources of funding should be declared. Also define the involvement of study 

sponsors in the study design, collection, analysis and interpretation of data; the 

writing of the manuscript; the decision to submit the manuscript for publication. If the 

https://orcid.org/
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study sponsors had no such involvement, this should be stated as follows: No 

funding source to be declared. 

Research Ethics Committee Approval 

The submitting author must provide written confirmation of Research Ethics 

Committee approval for all studies including case reports. The ethics committee as 

well as the approval number should be included. 

Compliance with ethical guidelines 

For all publications: 

“The author/s declare that this submission is in accordance with the principles laid 

down by the Responsible Research Publication Position Statements as developed at 

the 2nd World Conference on Research Integrity in Singapore, 2010.” 

Available from:  http://publicationethics.org/resources/international-standards-for-

editors-and-authors 

Institutional Review Board (IRB) ethical approval must have been given if the study 

involves human subjects or animals. Please provide the approval number as well as 

the approval letter. 

“Prior to commencement of the study ethical approval was obtained from the 

following ethical review board: Provide name and reference number” 

For studies with human subjects include the following: 

“All procedures were in accordance with the ethical standards of the responsible 

committee on human experimentation (institutional and national) and with the 

Helsinki Declaration of 1975, as revised in 2008.” 

“Informed written consent was or was not obtained from all patients for being 

included in the study.” 

For studies with animals include the following sentence: 

http://publicationethics.org/resources/international-standards-for-editors-and-authors
http://publicationethics.org/resources/international-standards-for-editors-and-authors
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“All institutional and national guidelines for the care and use of laboratory animals 

were followed.” 

For articles that do not contain studies with human or animal subjects: 

“This article does not contain any studies with human or animal subjects.” 

If doubt exists whether the research was conducted in accordance with the Helsinki 

Declaration, the authors must explain the rationale for their approach, and 

demonstrate that the institutional review body explicitly approved the doubtful 

aspects of the study. If any identifying information about patients is included in the 

article, the following sentence should also be included: Additional informed consent 

was obtained from all patients for which identifying information is included in this 

article. The Helsinki Declaration 2008 can be found 

at http://www.wma.net/en/30publications/10policies/b3/ 

The submitting author must provide written confirmation of Research Ethics 

Committee approval for all studies including case reports. The ethics committee as 

well as the approval number should be included. 

Authorship 

The authors confirm that all authors have made substantial contributions to all of the 

following: 

• The conception and design of the study, or acquisition of data, or analysis and 

interpretation of data. 

• Drafting the article or revising it critically for important intellectual content. 

• Final approval of the version to be submitted. 

• Sound scientific research practice 

The authors further confirm that: 

http://www.wma.net/en/30publications/10policies/b3/
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• The manuscript, including related data, figures and tables has not been 

previously published and is not under consideration elsewhere 

• No data have been fabricated or manipulated (including images) to support 

your conclusions 

• This submission does not represent a part of single study that has been split 

up into several parts to increase the quantity of submissions and submitted to 

various journals or to one journal over time (e.g. “salami-publishing”). 

Plagiarism: 

• The authors confirm that the work submitted is original and does not 

transgress the plagiarism policy of the journal. 

• No data, text, or theories by others are presented as if they were the author’s 

own. 

• Proper acknowledgements of other’s work has been given (this includes 

material that is closely copied, summarized and/or paraphrased), quotation 

marks are used for verbatim copying of material. 

• Permissions have been secured for material that is copyrighted. 
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Scientific measurements must be expressed in SI units except blood pressure 

(mmHg) and haemoglobin (g/dl). Litres is denoted with a lowercase 'l' e.g. 'ml' for 

millilitres). Units should be preceded by a space (except for %), e.g. '40 kg' and '20 

cm' but '50%'. Greater/smaller than signs (> and 40 years of age) should also be 

preceded by a space e.g. > 20 years. No spaces should precede ± and °, i.e. '35±6' 
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Numbers should be written as grouped per thousand-units, i.e. 4 000, 22 160...  

Quotes should be placed in single quotation marks: i.e. The respondent stated: '...' 
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which are reserved for denoting concentrations or insertions in direct quotes.  
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text boxes, tabs or enters, and NOT supplied as an image) and accompanied by a 

concise title and column headings. Footnotes must be indicated with consecutive 
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Abstract 

Background 

Unimpaired hearing is of paramount importance with regards to staff communication and 

alarm detection in theatre. Anaesthetists at Chris Hani Baragwanath Academic Hospital 

(CHBAH) work in loud environments and are exposed to injurious sound levels that exceed 

national recommendations. It is unknown if the anaesthetists at CHBAH have a high 

prevalence of hearing impairments. This article aims to assess the prevalence of hearing 

impairments among anaesthetists practising at CHBAH. 

Methods 

This was a cross-sectional study, with 90 anaesthetist participants from the Department of 

Anaesthesiology at CHBAH. A self-administered questionnaire was completed prior to 

audiometric screening to collect the participants demographical information and periodic 

screening audiometry was administered by a registered audiologist. Participants were 

considered to have a refer screen result for hearing impairment if found to have either a 

hearing loss level of greater than 26 decibel or a percentage loss of hearing of greater than 

3.2% of expected baseline levels for their age. 

Results  

Overall, 4,6% of the participants had abnormal screen results. Twenty five percent of 

participants expressed concern about their hearing. Seventy five percent of participants who 

had a refer screen result had expressed concern for their hearing. Increases in the years a 

participant had practised anaesthesia were associated with an increase risk of a refer screen 

result. At younger ages, the participants had a lower incidence than the general population but 

after the age of 50 had a higher incidence. 

Conclusion  

The relationship between the length of time an anaesthetist had practiced and the presence of 

a hearing impairment warrants a concern for hearing loss among anaesthetists. There is a 
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need for further research, especially at other facilities focusing on both auditing the level of 

noise in operating theatres and the incidence of hearing impairments of theatre staff. 

Introduction 

Presbycusis is the age-related bilateral loss of hearing and is the most common cause of 

hearing loss worldwide.1 Age related hearing loss should be a concern as an anaesthetist ages, 

as alarm detection is of paramount importance to administer a safe anaesthetic. Occupational 

exposure to injuriously loud noise is a common cause of noise induced hearing loss (NIHL).2 

This exposure can be either a single event or chronic and repeated exposures to loud noise.3 

This is especially concerning for anaesthetists as previous studies have found loud noise 

levels in operating theatres across the world.4, 5 Noise exposure is a modifiable risk factor and 

its avoidance may help reduce the prevalence of hearing impairment among anaesthetists.  

Noise exposure preferentially affects the outer hair cells of the Organ of Corti.6 Early NIHL 

is associated with a clinical entity known as a temporary threshold shift (TTS). Dobie6 

defines TTS as “temporary neurosensory hearing loss that recovers almost completely once 

the noxious stimulus is removed”. The stereocilia of hair cells affected by TTS show 

decreased stiffness resulting in disarrayed movement. This translates to poor stimulation of 

hair cells which are unable to produce impulses along the cochlear nerve.2 Continued 

exposure to loud noise and repeated episodes of TTS will progress to a permanent threshold 

shift (PTS). This results in loss of stereocilia and causes the death of hair cells and 

disorganisation of the Organ of Corti which can lead to Wallerian degeneration of the 

neurons of the cochlear nerve resulting in hearing impairment.2 

Hearing impairment is defined by the World Health Organization (WHO)7 as a minimum 

hearing loss level of greater than 26 decibel (dB). The WHO further classifies the hearing 

loss levels into four grades: slight impairment, 26 – 40 dB; moderate impairment, 41 – 60 dB; 

severe impairment, and 61 – 80 dB; and profound impairment including deafness, 81 dB or 

greater.  

The National Institute for Occupational Safety and Health (NIOSH)8 suggests recommended 

exposure limits (REL) for occupational noise at 85 dB(A) as an 8-hour time-weighted 

average. The WHO9 and the South African National Standards (SANS), a division of the 

South African Bureau of Standards (SABS),10 states that noise levels in operating theatre and 
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hospital environments should not exceed 35 dB. Carbonari4 found that operating theatres at 

Chris Hani Baragwanath Academic Hospital (CHBAH) had at lowest a noise level of 41 

dB(A). This was above the SABS 35 dB(A) limit and broke NIOSH REL with peaks of 97.1 

dB(A).  

SANS11 guidelines mandate baseline audiometry by a registered audiometrist on prospective 

employees who will work in areas with excessive noise. The South African Society of 

Occupational Medicine (SASOM)12 guidelines further elaborate that employees should have 

periodic screening audiometry, at least, every two years and an exit test if their employment 

ends to monitor a change from their baseline tests. 

Exposure to loud noise in the operating theatre was thought to be the cause of the findings of 

Wallace et al,13 finding that 66% of anaesthesiologists had abnormal audiograms. A similar 

study by Willet5 assessing hearing among orthopaedic operating theatre staff found that 50% 

showed audiograms suggestive of NIHL.   

Anaesthetists are particularly at risk of developing NIHL. Loud noise exposure during the 

long hours spent in theatres over the course of many years could be causing a silent epidemic 

of hearing loss. Unimpaired hearing is of paramount importance with regards to staff 

communication and alarm detection in theatre. The lack of any effective therapy14 means that 

NIHL can only be mitigated by limiting noise in operating environments. No other study 

assessing hearing among anaesthetists at the University of Witwatersrand (Wits) or South 

Africa could be found. The aim of this study was to assess the prevalence of hearing 

impairments among anaesthetists practising at CHBAH. 

Methods 

Approval to conduct the study was obtained from the Human Research Ethics Committee 

(HREC) (Medical) (reference number M220833 MED22-07-127), the Graduate Studies 

Committee of Wits, the CHBAH Medical Advisory Committee (MAC) and the CHBAH 

Head of Department of Anaesthesiology. A cross-sectional research design was followed for 

this study. A sample size of 89 participants was determined in consultation with a 

biostatistician using StatCalc. Convenience sampling was utilised to build the study 

population which included the consultant, registrar and medical officer body of the 

Department of Anaesthesiology at CHBAH.  
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Data was collected between February 2023 to March 2023. Participants were recruited based 

on availability and before starting work in theatre to avoid the confounding effects of 

temporary threshold shift. Informed consent was obtained from each participant prior to 

enrolment in the study.  

A self-administered questionnaire was completed prior to audiometric screening to collect the 

participants demographic information including age, sex, years practising anaesthesia as well 

as if they were known with an existing hearing impairment or had any concerns about their 

hearing. Individuals with a known hearing impairment and individuals who self-reported 

regular exposure to loud non-occupational noise, as determined from the questionnaire, were 

excluded from the study. 

Following the questionnaire, participants were escorted to the CHBAH Audiology 

Department for periodic screening audiometry by a registered audiologist as per SASOM 

guidelines.11 A bilateral otological examination was first performed to exclude any 

obstructive cerumen. Pure tone air conduction audiometry was administered in a soundproof 

room. Results of the examination and audiometric screening were compiled in the data 

collection form. Participants were considered to have a refer screen result for hearing 

impairment if found to have either a hearing loss level of greater than 26 dB7 or a percentage 

loss of hearing of greater than 3.2% of expected baseline levels for their age.11 Participants 

who screen refer for hearing impairments were provided with a referral letter to see the 

audiologist of their choice for further workup and management. 

Data from the questionnaire and audiometry results was captured on Microsoft® Office 365 

Excel® spreadsheets. Participants were divided into five age groups (20 – 29, 30 – 39, 40 – 

49, 50 – 59 and >60).  

The prevalence, by age group, of hearing impairments of the participants were compared to 

the results of Ramma et al15 which studied the prevalence of hearing impairments of 2494 

participants from the general population of Cape Town, South Africa.  

A Chi squared testing was used to compare the association of hearing impairment with age 

group. Logistic regression testing was used to compare the association of hearing impairment 

with sex and the number of years a participant had practised anaesthesia. The analysis was 
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performed using STATA® version 24. A p-value of 0.05 was considered statistically 

significant. 

Results 

Ninety participants were recruited in total. Three participants were excluded after self-

reporting exposure to loud non occupational noise. The remaining 87 participants’ sex and 

age bracket were distributed as seen in Figure 1. 

Figure 1: Participant demographics  

 

Sixty two percent of participants were female. The mean age of participants was 37 years. 

The largest age group among participants were those aged 30 to 39 followed by those aged 20 

to 29, representing 50.6% and 21.8%, respectively. This majority is due to the nature of the 

facility being an academic hospital with most participants holding training posts. 

Testing for the prevalence of impaired hearing among anaesthetists at CHBAH found that 

overall, 4.6% of the participants had abnormal screen results.  

Twenty five percent reported a concern about their hearing when answering the 

questionnaire. No significant association was found between a participant expressing concern 

for their hearing and their age bracket (p = 0.686), sex (p = 0.405) or audiometry screen result 

(p = 0.064).  

Sex was not found to have a significant association with the findings of the screen (p = 

0.527). Participants with increasing age brackets were found to have a significant increased 
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association with having a refer screening result (p < 0.001), although no participant from the 

60+ age bracket had a refer screening result.  

When compared to the findings of Ramma et al15 participants in the age brackets 20 – 29, 30 

– 39 and 40 – 49 all had a smaller incidence of refer screening results. Among the 50 – 59 

group there was a larger incidence of refer results found among participants (Table I). A Chi 

Squared test completed on these results showed significance (p < 0.001). 

Table I: Comparison of general population incidence and study incidence by age bracket of 

hearing impairments  

Age 
bracket 

General population 
incidence* Study incidence 

20-29 7.9% 0.0% 
30-39 13.1% 0.0% 
40-49 21.5% 7.7% 
50-59 32.9% 42.9% 
60+ 38.9% 0.0% 
* Ramma et al15 

An increase in the number of years a participant has been practising anaesthesia showed a 

significant association with the participant having a refer screening result (p = 0.005). For 

each extra year a participant had practised anaesthesia there was a 13% increase in the odds 

they would have a refer screening result. 

Discussion 

When comparing the results of this study to Wallace et al,13 there is a large difference in the 

overall incidence of abnormal hearing. Wallace at al13 found 66% of participants had 

abnormal hearing while this study found 4.6%. This can be due to a variety of factors. Our 

study population was younger with only 27.6% being over the age of 40, while in the Wallace 

et al13 study, 60.6% were over the age of 45. The Wallace et al13 study also used 20 dB loss 

as an indicator of abnormal hearing while our study threshold was 25 dB, in line with the 

WHO grading of hearing impairment.  

Younger age brackets were noted to have a lower incidence of refer screen results as 

compared to the findings of Ramma et al.15 This could indicate a potential protective factor 

against hearing impairment at younger ages in the anaesthetic population. Differences in the 
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socio-economic status of younger doctors or a longer time spent in academic intuitions as 

opposed to joining the workforce earlier could have protective effects which requires further 

study to confirm and elaborate on.  

Older participants in the age bracket 50 – 59 years old had a larger incidence of refer screen 

results as compared to the findings of Ramma et al.15 This could indicate the presence of a 

factor which is harmful to the participants hearing. Occupational exposure seems the most 

likely contributing factor as harmful noise exposure has been shown to be present in CHBAH 

operating theatres.4 There were no referral results in the 60+ age bracket. This could be due to 

too few participants in this age bracket or because anaesthetists who have poor hearing may 

voluntarily stop working due to the risks this could impose on their patients.  

As participants are working in potentially dangerously loud work environments4 and the 

results of this study show that there is a significant association between the years practising 

anaesthesia and risk of having a refer screen result, it is sensible to discern if there is 

occupational exposure to harmful noise. In order to truly confirm if occupational noise 

exposure is the cause behind the results of this study, the SANS10 and SASOM11 guidelines 

should be followed with regards to baseline audiometry testing for each newly employed 

anaesthetist and following up with further audiometry testing at least every two years. This 

data could then be used to confirm whether occupational noise exposure is contributing to the 

higher-than-expected incidence of refer screen results in especially the 50 – 59 age group.  

Limitations of this study are that the data for the study was only collected at one location. The 

participants had no baseline testing done prior to starting anaesthetic practise. The need of 

convenience sampling as the number of participants essentially required the recruitment of 

the entire department of anaesthesia. The smaller relative sample population who fell in the 

older age brackets, limiting the true representation in this age group. 

The need for further research is recommended, especially at other facilities focusing on both 

auditing the level of noise in operating theatres and the incidence of hearing impairments of 

theatre staff. Further recommended is the implementation of the SANS and SASOM 

guidelines mandating baseline audiometric testing and follow-up audiometric testing every 

two years, as well as an exit test if the employee leaves the department for all theatre staff.  
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1. Introduction 

Occupational noise induced hearing loss (ONIHL) is a common cause of noise 

induced hearing loss (NIHL) caused by exposure at the workplace to injurious sound 

levels causing damage to the inner ear structures (1). This can be a single intense 

exposure or chronic exposure over an extended period and can have unilateral or 

bilateral effects (2). Animal studies found that exposure to injurious levels of noise 

resulted in distorted stereocilia anatomy as well as an inflammatory response with 

recruitment of leukocytes to the cochlea (3). 

Noise exposure preferentially affects the outer hair cells as compared to inner hair 

cells of the Organ of Corti. Early NIHL is associated with a clinical entity known as a 

temporary threshold shift (TTS). Dobie (4) defines TTS as “temporary neurosensory 

hearing loss that recovers almost completely once the noxious stimulus is removed”. 

The stereocilia of hair cells affected by TTS show decreased stiffness resulting in 

floppy and disarrayed movement. This translates to poor stimulation of hair cells 

which are unable to produce impulses along the cochlear nerve (1). 

Continued exposure to loud noise and repeated episodes of TTS will progress to a 

permanent threshold shift (PTS). This results in the loss of and fusion of adjacent 

stereocilia. As PTS worsens, the loss of stereocilia causes the death of the hair cells 

and disorganisation of the Organ of Corti. This in turn can lead to Wallerian 

degeneration of the neurons of the cochlear nerve (1).  

There are two general theories which have been proposed as the mechanism of 

injury in NIHL. One attributes the hearing loss to the accumulative microtraumas and 

injuries to the hair cells secondary to chronic noise exposures (5). The other 

attributes metabolic exhaustion as the cause of TTS and is alternatively known as 

auditory fatigue (5). Noise exposure results in the triggering of various subcellular 

cascades which are damaging to various intracellular structures and molecules such 

as proteins, lipids and DNA. While protein and lipids are replaceable, DNA injury can 

result in permanent damage to the function of the cell. Neurons and hair cells are 

particularly at risk as they cannot re-enter the cell cycle in order to produce new DNA 

(5). Proponents of the theory of auditory fatigue point to the fact that at similar 
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loudness levels of noise, continuous exposure is more damaging than intermittent 

exposures (1).  

There are various biochemical cascades stimulated by noise exposure which with 

repeated exposures invariably result in DNA damage. These include the production 

of free radicals, mitochondrial dysfunction, dangerously high levels of intracellular 

calcium, over accumulation of glutamate and the triggering of caspase mediated cell 

death pathways (5). The metabolic nature of the cellular damage resulting in NIHL 

has resulted in a search for a protective biochemical agent. A wide variety of 

techniques such as hypoxic preconditioning and the use of agents like antioxidants, 

calcium inhibitors and caspase inhibitors have been used to try to block the offending 

cascades. While much has been learnt regarding the pathways of injury in NIHL no 

effective protective therapy has been found. This lack of biochemical therapy 

highlights the need for protection from exposure to loud noise (6). 

Hearing impairment is defined by the World Health Organization (WHO) (7) as a 

minimum hearing loss level of greater than 26 dB. The WHO further classifies the 

hearing loss levels into four grades: slight impairment, 26 – 40 dB; moderate 

impairment, 41 – 60 dB; severe impairment, 61 – 80 dB; profound impairment 

including deafness, 81 dB or greater.  

NIHL develops slowly with chronic exposure over the course of many years. Dobie 

(4) proposed a set of criteria for the diagnosis of ONIHL. The loss is neurosensory 

and almost always bilateral. High-frequency losses are usually under 75 decibels 

(dB), while low-frequency losses are usually under 40 dB. If the noise exposure is 

halted, the hearing loss will not worsen. With progressing hearing loss, the rate of 

loss decreases. Audiometric testing will invariably show the most loss over the 3000 

to 6000 Hz band of frequencies with the greatest loss will be over 4000 Hz, forming 

the classic “notch” associated with NIHL. Continuous exposure to injurious levels of 

noise will usually reach maximal losses over the 3000 to 6000 Hz frequency band 

after 10 to 15 years.  

When assessing the source of noise in environments at risk of causing NIHL it is 

insufficient to only measure the intensity of the sound. Sounds of higher frequencies 

are more damaging to cochlea function than lower frequencies at the same dB level. 
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For this reason, sound level meters make use of a filter to deemphasise lower 

frequency sounds as they have fewer damaging effects. This is known as the A filter. 

Readings taken with the A filter make use of the unit decibel A (dB[A]) (5).  

NIHL is the second most common occupational injury. Exposure to loud noises 

accounts for 22% of workplace health issues (8). The US National Institute for 

Occupational Safety and Health (NIOSH) (9) reviewed the global burden of 

occupational NIHL and found that 16% of the disabling hearing loss attributed to 

occupational noise in adults amounted to over 4 million disability-adjusted life years 

(DALYs). The DALY is a generalisation of the combined time lost due to premature 

death and time lived in less than good health (10). One DALY is the loss of one year 

of healthy life.  

The WHO (11) and the South African National Standards (SANS), a division of the 

South African Bureau of Standards (SABS) (12), states that operating theatre and 

hospital environments should not exceed 35 dB. NIOSH (13) recommended 

exposure limits (REL) for occupational noise at 85 dB[A] as an 8-hour time-weighted 

average. Carbonari (14) found that operating theatres at Chris Hani Baragwanath 

Academic Hospital (CHBAH) had at lowest a noise level of 41 dB[A]. This was above 

the SABS 35 dB[A] limit and broke NIOSH REL with peaks of 97.1 dB[A].  

Exposure to loud noise in the operating theatre was thought to be the cause of the 

findings of Wallace et al (15), finding that 66% of anaesthesiologists had abnormal 

audiograms. A similar study by Willet et al (16) assessing hearing among 

orthopaedic operating theatre staff found that 50% showed audiograms suggestive 

of NIHL.   

SANS (17) guidelines for audiometric testing require an initial otological examination 

to exclude any confounding factors affecting hearing such as occlusive earwax, 

damage to the tympanic membrane or a middle ear infection. An assessment of 

clinically pertinent patient history is also necessary to elicit any impairments in 

hearing due to previous head or ear trauma, ear surgery or medication known to be 

ototoxic. An audiological diagnostic test battery is used in the diagnosis of NIHL. 

Pure tone audiometry of both air and bone conduction in an appropriately sound-
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proofed room/booth measures hearing thresholds at frequencies ranging from 500 

Hz to 8000 Hz.  

SANS (17) guidelines mandate baseline audiometry by a registered audiometrist on 

prospective employees who will work in areas with excessive noise. The South 

African Society of Occupational Medicine (SASOM) (18) guidelines further elaborate 

that employees should have periodic screening audiometry, at least, every two years 

and an exit test if their employment ends to monitor a change from their baseline 

tests.  

Anaesthetists are particularly at risk of developing occupational ONIHL. Prolonged 

exposure due to long hours spent in loud theatres over the course of many years 

could be causing a silent epidemic of hearing loss. The lack of effective therapy 

means that ONIHL can only be mitigated by limiting noise in operating environments. 

No other study assessing hearing among anaesthetists at the University of 

Witwatersrand (Wits) or South Africa could be found.  
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2. Problem statement 

Anaesthetists at CHBAH work in loud environments and are exposed to injurious 

sound levels that exceed national recommendations (14). ONIHL is a common cause 

of NIHL and has been detected among anaesthetists by Wallace et al (15). It is 

unknown if the anaesthetists at CHBAH have a high prevalence of hearing 

impairments. This study will assess the prevalence of hearing impairments among 

anaesthetists at CHBAH. This will provide an indication if further investigation is 

required to identify the potential aetiology of any present hearing impairment.  

3. Aim 

The aim of this study is to assess the prevalence of hearing impairments among 

anaesthetists practising at CHBAH.   

4. Objectives 

The objectives of this study are to: 

• determine the prevalence of hearing impairments among CHBAH 

anaesthetists through audiometric assessment by registered audiologists 

• assess the perceived concern of hearing impairments through a questionnaire 

• compare this prevalence to the general population of similarly aged adults 

• test the association of hearing impairment to participant sex, age and years 

practising anaesthesia. 

5. Research assumptions  

The following definitions will be used in the study. 

Anaesthetist: is any qualified doctor working in the Department of Anaesthesiology 

including medical officers, registrars and consultants.  

Audiologist: is a health care professional who can identify, assess and manage 

disorders of hearing, balance and other neural systems. 
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Medical officer: is a qualified doctor practising in the Department of 

Anaesthesiology under specialist supervision. Medical officers with more than 10 

years of experience are career medical officers and are regarded as consultants.  

Registrar: is a qualified doctor who is registered with the Health Professional 

Council of South Africa as a trainee anaesthetist.  

Consultant: is a specialist anaesthetist or career medical officer. 

Adult: is a person 18-years and older. 

Audiometric screening: is the screening test, by an audiologist, of a participant’s 

ability to hear sounds at various frequencies. 

Hearing impairment: is when participant is found to have a either a hearing loss 

level of greater than 26 dB (7) or percentage loss of hearing of greater than 3.2% of 

expected baseline levels for their age during audiometric screening (18). 

Non-occupational loud noise: are the self-reported sources of potentially loud 

noise from outside of the workplace (19) which the subject believes could be 

injurious. Examples include regular listening to loud music, firing of guns without ear 

protection, regular use of power tools without ear protection. 

6. Demarcation of study field 

The study will be conducted in the Department of Anaesthesiology of CHBAH a 

central hospital, affiliated to the Faculty of Health Sciences of Wits. The staff 

complement of the department is 42 consultants, 53 registrars and 18 medical 

officers. 

7. Ethical considerations 

Approval to conduct the study will be obtained from the Human Research Ethics 

Committee (HREC) (Medical), the Graduate Studies Committee of Wits, the CHBAH 

Medical Advisory Committee (MAC), the CHBAH head of Department of 

Anaesthesiology (Appendix 1). 
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Participant consent will be obtained. An information letter and consent form packet 

(Appendix 2) will be provided to each participant. As participants will undergo 

audiometric screening, a signed consent form with a witness will be stored 

separately and securely from the questionnaire and screen results to insure 

anonymity. The study number will be reflected on the consent form in order to trace 

participants in case they wish to withdraw from the study. A self-administered 

questionnaire (Appendix 3) will be completed prior to audiometric screening. This 

questionnaire is based on the questionnaire, with the authors permission (Appendix 

4), from Wallace et al (15). Findings from the audiometric screening will be collected 

on a form completed by the Audiologist (Appendix 5).  

Anonymity and confidentiality will be maintained by collecting questionnaire and 

audiometric screening data with a study number and without identifying information. 

Only the researcher and supervisors will have access to the raw data. Data will be 

stored securely for six years on a password protected database.  

If participants are found to have a positive finding of an audiological pathology, they 

will be provided with a referral letter by the audiologist for further investigation and 

management by the audiologist of their choice.  

The study will be conducted according to the principles of the Declaration of Helsinki 

(20) and the South African Guidelines for Good Clinical Practice (21). 

8. Data collection 

8.1 Research design 

This study will be a cross-sectional study as participants are selected based on the 

study inclusion and exclusion criteria and the participant outcomes and exposures 

are measured at the same time (22). This study is based on the method of Wallace 

et al (15). 

8.2 Study population 

The study population will be the entire consultant, registrar and medical officer body 

of the Department of Anaesthesia at CHBAH. 
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8.3 Study sample 

Sample method 

A convenience non-probability sampling method will be utilised. Convenience 

sampling is a type of non-probability sampling of the population that meet practical 

criteria such as ease of access (23).  

Sample size 

The sample size of 89 participants was determined in consultation with a 

biostatistician using StatCalc (Appendix 6). Eighty-nine participants would give a 

confidence level of greater than 95% and will be considered statistically significant 

The CHBAH anaesthesia department currently includes 42 consultants, 53 registrars 

and 18 medical officers. This is a potential sample total of 113.  

Inclusion and exclusion criteria 

Inclusion criteria  

All currently practicing consultants, registrar and medical officers of the Department 

of Anaesthesiology at CHBAH. Inclusion would be irrespective of age or number of 

years practising.  

Exclusion criteria 

Individuals with a known hearing impairment and individuals who self-report regular 

exposure to loud non-occupational noise as determined from the questionnaire. 

8.4 Collection of data 

Potential participants will be approached and the study explained to them. Interested 

participants will receive an information letter and then be asked to sign a consent 

form (Appendix 2). On arrival to the CHBAH department of audiology they will be 

provided with a hardcopy of a questionnaire (Appendix 3) to complete so as to obtain 

demographic information and to exclude participants with any known pre-existing 
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hearing impairments or exposure to non-occupational loud noise. The questionnaire 

will take two minute to complete.  

After completion of the questionnaire the participant will be seen by a registered 

audiologist for periodic screening audiometry as per SASOM guidelines (18). A 

bilateral otological examination will be performed to exclude any obstructive 

cerumen. Pure tone air conduction audiometry will then be administered in a 

soundproof room in the audiology department. Results of the examination and 

audiometric screening will be compiled in the data collection form (Appendix 5). The 

questionnaire, examination and audiometric screening will last approximately thirty 

minutes. Service delivery will not be interrupted as participants who are on duty will 

be relieved by available staff while participating. The participant will be considered to 

have a positive screen for hearing loss if found to have either a hearing loss level of 

greater than 26 dB (7) or a percentage loss of hearing of greater than 3.2% of 

expected baseline levels for their age (18). Participants who screen positive for 

hearing impairments will be provided with a referral letter to see the audiologist of 

their choice for further workup and management. Questionnaire and audiometry 

results will be compiled for each participant under a numerical identification number.  

9. Data analysis 

Data from questionnaires and audiometry results will be captured on Microsoft® 

Office 365 Excel® spreadsheets. Participants will have basic demographic 

information analysed, this includes age, sex and years practising anaesthesia. 

Participants will then be divided into five age groups (20-29, 30-39, 40-49, 50-59 and 

>60).  

Results will be conveyed via summary statistics and graphs to represent the group 

properties. Participants whose audiometry screen positive will be considered to have 

a hearing impairment. The prevalence, by age group, of hearing impairments of the 

participants will be compared to the results of Ramma et al (24) which studied the 

prevalence of hearing impairments of 2494 participants from the general population 

of Cape Town, South Africa. Comparison of the participants to those from Ramma et 

al (24) will account for non-occupational causes of NIHL.  
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A Chi squared test will be used to compare the association of hearing impairment 

with age group and sex. A Fischer Exact test would be performed if the assumptions 

of a Chi squared test are not met. A one-way analysis of variance will be used to test 

the variance between the presence of hearing impairment and the years practising 

anaesthesia.  

The above analysis will be performed using STATA® version 24 and R statistical 

software version 4.2.3. A p-value of 0.05 will be considered statistically significant.  

10. Significance of the study 

Anaesthetists rely on their hearing to provide a safe and effective anaesthesia. 

Communication in the operating theatre and alarm detection require anaesthetists to 

have effective hearing. If there is a large undetected prevalence of hearing loss 

possibly due to the loud operating theatre environments it would have to be 

managed in order to allow for the safe and effective administration of anaesthesia. 

11. Validity and reliability of the study 

The validity and reliability of the study will be upheld by the following: 

• appropriate study design 

• data analysis conducted in consultation with a biostatistician 

• a questionnaire validated by Wallace et al (15) 

• ensuring anonymity 

• audiometry will be done by a registered audiologist according to SASOM 

guidelines 

• comparison of hearing impairment between the results of the current study and 

those of a scale study of the general population (24).  

12. Potential limitations of the study 

As the study is being conducted at a single site, it may not be generalisable to all 

anaesthetists in other institutions. Convenience sampling may result in the creation 

of bias.  
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In order to assess for the development of ONIHL audiometric screening should be 

done in participants prior to starting work in the position with potentially injurious 

noise exposure. The participants should then be followed up for periodic screening. 

Time limitations mean that the study would only be able to assess the current 

prevalence of NIHL. Comparison to the prevalence of NIHL in the general population 

will be performed to account for this limitation.  

According to SASOM (18) guidelines participants who screen positive should have a 

repeat screen after 16 hours of no exposure to noise to exclude the presence of a 

TTS. This would not be possible as the participants work each day in operating 

theatres where noise exposure is unavoidable. The presence of a TTS would still 

indicate that the participant is exposed to unsafe levels of noise  

13. Project outline 

Activity Jan – Apr May – Jul Jul – Dec Jan Feb Mar 

2022 2023 

Proposal preparation 
      

Proposal submission 
      

Ethics approval 
      

Postgraduate approval 
      

Data collection       

Data Analysis       

Draft article       

Submission       

 

14. Financial plan  

Paper and printing costs will be the main expense. Where possible the report will be 

conducted, submitted and distributed electronically. The Department of 

Anaesthesiology at Wits will bear the cost of printing.  
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Item Price per 
page 

Number of 
pages 

Copies Total 

Proposal R1 15 10 R150 

Ethics R1 10 25 R250 

Post graduate form R1 2 6 R12 

Complete report R1 100 4 R400 

Grand total    R812 
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Appendix 1: Permission from Head of Department of Anaesthesiology at 
CHBAH
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Appendix 2: Study Information Sheet and Declaration of Consent 

Study Information Sheet 

Study title: An assessment of hearing deficits among anaesthetists at a central 

hospital.  

Dear Colleague, 

My name is Ryan Shams. I am a registrar in the Department of Anaesthesiology at 

the Wits. I am the principal investigator of the study titled: “An assessment of 

hearing impairments among anaesthetists at a central hospital.” As previous 

research has shown that theatre environments can be loud enough to cause 

damage to hearing, this study aims to assess the prevalence of hearing loss among 

anaesthetists practising at Chris Hani Baragwanath Academic hospital (CHBAH).  

I am inviting all anaesthetists (medical officers, registrars, and consultants) in the 

CHBAH Department of Anaesthesiology to complete a short, self-administered 

questionnaire and complete a screening audiometry.  

This questionnaire is based on the questionnaire, with the authors permission, from 

a study by Wallace et al. This questionnaire will take approximately two minutes to 

complete. The screening audiometry will be completed by a registered audiologist in 

the Department of Audiology according to the South African Society of Occupational 

Medicine guidelines. The screening will begin with a bilateral otological examination 

to exclude any obstructive cerumen, or ear wax. Pure tone air conduction 

audiometry will then be administered in a soundproof room. The examination and 

screening will last approximately twenty minutes. Participants who screen positive 

for hearing impairments will be provided with a referral letter to see the audiologist 

of their choice for further workup and management. Questionnaire and audiometry 

results will be compiled for each participant under a numerical identification number 

to maintain anonymity. There is minimal risk from completing this questionnaire and 

screening audiometry.  
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This is a voluntary study. You may also choose to withdraw from it at any point 

without any prejudice to yourself. No reason is required to withdraw, and all data 

collected from you will be destroyed unless you specifically consent to its retention. 

This is a confidential questionnaire. You will not be required to provide any unique 

identifying data. Collected data will be treated in the strictest confidence and will only 

be available to the principal investigator, co-supervisors, and a biostatistician. The 

only exceptions would normally be:  

1. Personal information may be disclosed if required by law.  

2. The Human Research Ethics Committees of the University may exceptionally 

require personal data to respond to a formal complaint, or for a compliance audit  

All data collected during the study will be securely retained for six years. Thereafter it 

will be destroyed accordingly. All data will be handled and digitally secured to comply 

with the Protection of Personal Information Act, Act 4 of 2013.  

A summarised version of this study may be presented to relevant stakeholders, to 

conferences and submitted to peer reviewed journals for publication. The results will 

be made available to all participants on request.  

This study has been approved by the Human Research Ethics Committee (Medical) 

of the University of the Witwatersrand, Johannesburg (“Committee”). A principal 

function of this Committee is to safeguard the rights and dignity of all human subjects 

who agree to participate in a research project and the integrity of the research. 

I understand that if I have any concern over the way the study is being conducted, I 

may contact the Chairperson of this Committee who is Professor Clement Penny, 

whom may be contacted on telephone number 011 717 2301, or by e-mail on 

Clement.Penny@wits.ac.za. The telephone numbers for the Committee secretariat 

are 011 717 2700/1234 and the e-mail addresses are Zanele.Ndlovu@wits.ac.za 

and Rhulani.Mukansi@wits.ac.za 
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This study has also been reviewed and approved by the Graduate Studies 

Committee of the University of the Witwatersrand and the Head of the Department of 

Anaesthesiology at CHBAH.  

Much appreciated, 

Dr Ryan Shams. 

If I have any queries or concerns related to the study, please contact me at: 

Email: ryan.shams@gmail.com Phone: 072 752 0332 

Alternatively, I can contact the study Supervisors: 

Dr Alicia Carbonari on alicia_a_carbonari@yahoo.com 

Dr Maria Fourtounas on maria.fourtounas@gmail.com  

Mubina Khan on mubina.khan@gmail.com. 
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Declaration of Consent 

Study title: An assessment of hearing deficits among anaesthetists at a central 

hospital. 

By completing this questionnaire, I acknowledge that I have read and understood 

the Study Information Sheet for the study entitled “An assessment of hearing 

impairments among anaesthetists at a central hospital” by Dr Ryan Shams. 

Furthermore, that in completing this questionnaire I consent to taking part in the 

study.   

I understand this study shall consist of the administration, to my person, of 

screening audiometry by a registered audiologist. I understand the purpose of, and 

procedures involved in taking part in this study: this includes the benefits and risks 

to me; outcomes of research; and details pertaining to data collection including that 

questionnaire responses will be unidentifiable to the researchers and confidential. 

Furthermore, I understand that all data collected during the study will be securely 

retained electronically for six (6) years. Thereafter it will be destroyed accordingly. 

I declare that my participation in this study is entirely voluntary and that I may 

withdraw at any time without affecting any of the benefits that I am entitled to. I 

acknowledge that no reason is required to withdraw, and all data collected from me 

will be destroyed unless I specifically consent to its retention.  

This study has been approved by the Human Research Ethics Committee (Medical) 

of the University of the Witwatersrand, Johannesburg (“Committee”). A principal 

function of this Committee is to safeguard the rights and dignity of all human 

subjects who agree to participate in a research project and the integrity of the 

research. 

I understand that if I have any concern over the way the study is being conducted, I 

may contact the Chairperson of this Committee who is Professor Clement Penny, 

whom may be contacted on telephone number 011 717 2301, or by e-mail on 

Clement.Penny@wits.ac.za. The telephone numbers for the Committee secretariat 

are 011 717 2700/1234 and the e-mail addresses are Zanele.Ndlovu@wits.ac.za 

and Rhulani.Mukansi@wits.ac.za 
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If I have any queries or concerns related to the study, I understand that I may contact 

the Principal Investigator, Dr Ryan Shams at:  

Email: ryan.shams@gmail.com Phone: 072 752 0332 

Alternatively, I can contact the study Supervisors: 

Dr Alicia Carbonari on alicia_a_carbonari@yahoo.com 

Dr Maria Fourtounas on maria.fourtounas@gmail.com  

Mubina Khan on mubina.khan@gmail.com. 

 

Name:____________________________  Date:_________________ 

Signed at:_________________________  Signature:_____________ 

Researcher:_______________________  Witness:______________ 
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Appendix 3: Questionnaire Participant number: ___ 

Please select ONE of the following: 

I have a known hearing disorder confirmed by audiological assessment.  

I think I have a hearing disorder but have never had audiological 

assessment to confirm this. 

 

I have normal hearing confirmed by audiological assessment.  

I think I have normal hearing acuity but have never had audiological 

assessment to confirm this.  

 

 

Please provide the following information: 

Age  

Sex  

How many years have you practiced anaesthesia?  

Are you exposed to loud noise outside of the workplace?  Y / N 

If you answered yes to question 4, please list those activities, hobbies etc. 

Examples include: Regular listening to loud music for longer than one hour at a 

time, firing guns or using power tools without appropriate ear protection.  
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Appendix 4: Permission to use questionnaire from Dr M Wallace 
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Appendix 5: Audiologist data collection form 

Participant 
number 

Otoscopy finding Screening result 

 Normal Abnormal Pass (0-25 dB 

loss) 

Refer (≥26 dB loss) 
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Appendix 6: Sample size calculation 
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Section 5: Annexures  

5.1 Approval letter from the Human Research Ethics Committee (HREC) (Medical) of 

the University of the Witwatersrand 
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5.2 Approval from the Medical Advisory Committee (MAC) of Chris Hani 

Baragwanath Academic Hospital 
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5.3 Approval from the Postgraduate Committee of the University of the 

Witwatersrand 
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5.4 Turnitin report 
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