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Abstract  

Introduction: To reduce the transmission of COVID-19, a rapid response was required 

from governments around the world. Subsequently a lockdown strategy was 

implemented in New Zealand. This meant audiological services, had to change their 

provision of care from almost exclusively face-to-face care to almost all care being 

provided via teleaudiology. Historically, audiologists have shown reluctance towards the 

implementation and use of teleaudiology. 

 

Aim and Objectives: This study aims to document changes in audiology practice as a 

consequence of COVID-19 restrictions and to assess audiologists’ opinion about 

teleaudiology.  

 

Methods: A survey consisting about closed- and open-set questions were used to assess 

the working practices during COVID-19 restrictions and audiologists’ perception of 

teleaudiology  

 

Results: Forty-three percent of audiologists indicated no use of remote care before 

COVID-19 level 3 and 4 restrictions, while at the time the survey was completed, 80% 

had already offered a remote care appointment. Prior non-use of remote care was 

attributable to clinical limitations/needs, lack of infrastructure and clinical training, and 

patient and clinician preference. Respondents indicated the benefits of teleaudiology to 

be increased accessibility, convenience, improved travel, flexibility in scheduling and 

that it will have little to no impact on satisfaction and quality of care. However, they 

believed teleaudiology to negatively impact personal interactions. Participants were 

particularly concerned about communication, the inability to conduct certain clinical 

procedures remotely, and the usability and accessibility of technology.  

 

Conclusions: Participants’ have found benefits with teleaudiology for clinicians and 

patients alike. However, improvements are needed for remote care infrastructure and 

clinical training. Furthermore, as many procedures cannot be conducted remotely, it will 

always be necessary to have hybrid-care pathways accessible.   
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Chapter One: Literature Review  

1.1. Introduction 

The start of COVID-19 restrictions acted as a catalyst for health care providers around 

the world to figure out new ways to continue provision of care. Telehealth is not new, 

however, the use of it increased dramatically to reduce the transmission of COVID-19 

and to protect vulnerable populations. This thesis aims to investigate the use of 

teleaudiology, a subsect of telehealth, in New Zealand and the opinion audiologists have 

towards it. This topic must be investigated because teleaudiology allows hearing care to 

be delivered to patients who may be in rural locations or who may be 

immunocompromised to receive the care they need despite extraneous circumstances.  

 

1.2.   Methods for Literature Search  

The literature review was conducted using search engines such as Google Scholar and 

PubMed. Relevant search terms were used to obtain articles for each section. The search 

terms used to investigate the literature surrounding teleaudiology and the use of it during 

COVID-19 included but were not limited to: teleaudiology practice, COVID-19, hearing 

loss, telehealth, hearing aid, epidemiology, delivery methods, telemedicine, paediatric 

teleaudiology, teleaudiology ABR.  

 

1.3. Overview of the peripheral auditory system  

Hearing starts when the pinna directs sound waves into the ear canal (external auditory 

meatus, EAM). The role of the pinna is to aid in sound localisation. It does this by 

modifying the spectrum of the sound signal. The EAM also has a resonance that 

increases the sound pressure at the ear drum (tympanic membrane, TM) for frequencies 

important for speech (2kHz – 4kHz). The sound pressure waves lead to the TM 

vibrating, which is then transferred to the middle ear ossicles through the malleus. The 

middle ear contains a system of three small bones, also referred to as ossicles. They are 

known as the malleus, incus, and stapes. The malleus is connected to the TM, as seen in 

Figure 1. The malleus is attached to the incus, which is connected to the stapes. The 

stapes footplate inserts into the oval window of the cochlea. This connection allows 

sound vibrations to be transmitted to the cochlea. The cochlea is inside the inner ear 

along with the semi-circular canals (Figure 1). The cochlea is responsible for encoding 

mechanical sound vibrations into neural signals. The semi-circular canals are involved in 

spatial orientation and balance (Schnupp et al., 2010).  
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The cochlea is essentially a coiled tube enclosed in a hard bony shell and fluid filled. 

The fluids are perilymph and endolymph and contain highly sensitive neural receptors.  

From an acoustical point of view, perilymph and endolymph have a similar acoustic 

impedance to water. Water has a much higher acoustic impedance than air; therefore, if 

water oscillates at the same velocity as the air particles, water needs to be pushed much 

harder (Schnupp et al., 2010). Consequently, a soundwave that travels through air and 

arrives at a water surface cannot travel easily across the air-water boundary. The air-

propagated soundwaves are insubstantial to create similar-sized vibrations onto the 

water particles. This results in the vibrations being bounced back into the boundary as 

the vibration does not penetrate the water particles. For efficient sound transmission to 

occur from the air-filled ear canal into the fluid-filled cochlea, the pressure of the sound 

wave needs to be concentrated onto a small spot. The middle ear does this by using two 

different processes. Firstly, the middle ear collects the sound pressure over the relatively 

large area of the TM (which has a surface area of approximately 500 mm2). It 

concentrates it on the much smaller surface area of the stapes foot plate (approximately 

20 times smaller than the TM). Secondly, the ossicles have a lever action that aids in 

increasing the force and pressure of the sound energy at the oval window (Alberti, 

2001). Therefore, the middle ear acts as an impedance transformer that allows sound 

vibrations to be propagated into a material that offers high mechanical resistance.  

 

Figure 1: Anatomical image of the peripheral auditory system, including the outer, middle and inner ear. Retrieved 

from Busti, A. J., DeAugustinis, K. (2015). Anatomical image: ear [Drawing]. 

https://www.ebmconsult.com/articles/anatomy-ear-outer-middle-inner 
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The cochlea is housed inside the inner ear, also known as the hearing organ. It is a 

spiral-shaped, bony organ with three ducts: the scala vestibuli (superior), the scala media 

(middle), and the scala tympani (inferior) (Musiek & Baran, 2018). The scala vestibuli is 

connected to the oval window, and the scala tympani is connected to the round window 

(Alberti, 2001). The basilar membrane (BM) separates the scala tympani from the scala 

media and runs the entire length of the cochlea. The organ of Corti is the end organ of 

hearing and rests on the BM. The organ of Corti consists of sensory cells, supporting 

cells and a range of membranes. The tectorial membrane is on top of the organ of Corti, 

and its underside touches the cilia of the outer hair cells (OHCs). The top of the inner 

hair cells (IHCs) do not touch the tectorial membrane (Musiek & Baran, 2018). The 

IHCs predominately carry out signal transduction to the auditory nerve. The OHCs 

increase the cochlea’s sensitivity to soft-level sounds; therefore, OHCs act as the cochlea 

amplifier (Musiek & Baran, 2018).  

 

The stapes footplate carries out a pull-push action into the oval window, which causes a 

displacement of the cochlear fluids towards the round window. This movement causes a 

travelling wave to be formed along the BM (Santi & Patrizia, 2005). The travelling wave 

stimulates the hair cells as it causes a shearing motion with the tectorial membrane that 

lies above it. The stereocilia of the hair cells are pushed back and forth by the shearing 

movement, which causes the generation of receptor potentials due to the cyclical closing 

and opening of voltage-gated ion channels. Action potentials are generated due to the 

hair cells being depolarised. These action potentials travel down and trigger the afferent 

auditory nerve fibres. Electric signals (as a result of acoustic stimulation) are sent to the 

central auditory system (Musiek & Baran, 2018). The central auditory system begins 

with the auditory nerve, followed by a series of relay stations in the brain that terminate 

at the auditory cortex (Musiek & Baran, 2018). These brain regions contribute to higher-

level processing that allow humans to make sense of complex auditory inputs. 

 

 

1.4.  Introduction to hearing loss 

The partial or total inability to hear is referred to as a hearing loss (ASHA, n.d). It can be 

due to lesions in the ear (outer, middle and/or inner), the auditory system and/or the 

vestibulocochlear nerve (i.e., cranial nerve, eight or CN VIII) (ASHA, n.d). The World 

Health Organisation (WHO) (2021) defines hearing loss as a hearing threshold at or 
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above 20 decibels (dB). A ‘disabling’ hearing loss is greater than 35 decibels (dB) in the 

better hearing ear (WHO, 2021). Those with disabling hearing loss generally benefit 

from hearing technologies. Hearing technologies include hearing aids or cochlear 

implants. Those with hearing loss may also benefit from the use of sign language, or 

rehabilitative therapy to improve perceptive skills, develop communication and 

linguistic abilities (WHO, 2021).  

 

There are a variety of characteristics of hearing loss (ASHA, n.d). A hearing loss may be 

bilateral or unilateral in nature, where the hearing loss is present in one or both ears. 

Hearing loss may be present in both ears and can be the same degree of hearing loss 

(asymmetrical) or different degrees of hearing loss (asymmetrical). Fluctuating hearing 

loss is when hearing loss alters in its severity and could be due to medical reasons such 

as Ménière’s disease. Hearing loss can also remain stable in the degree of its severity. 

The onset of hearing loss can be progressive, sudden or present from birth (due to 

genetic or non-genetic causes) or acquired at a later point in life.  

 

Hearing loss has a significant impact on people. In newborns and young infants, the 

effects of hearing loss while in critical development periods include speech, language, 

academic, emotional, and psychosocial development delays. Early intervention leads to 

the prevention of delays in speech and language development and has a long-term 

benefit for social and emotional development and quality of life (Cole & Flexer, 2019; 

Korver et al., 2017; Swanepoel et al., 2010).  

 

In adults, the effects of age-related hearing loss includes a decrease in the hearing of 

higher frequencies, reduction in hearing speech (particularly in noisy and reverberant 

environments), difficulty understanding rapid changes in speech and challenges in sound 

localisation (Li-Korotky, 2012). Those with hearing loss expend significant mental 

energy trying to understand speech, leading to fatigue and a growing requirement for 

recovery. Communication deficits and breakdowns can impact interactions with friends 

and family. Thus, affecting their social participation along with emotional and 

psychosocial wellbeing (Olusanya et al., 2014).  

 

WHO (2021) estimates that over 5% of the world’s population, or 430 million people, 

need their ‘disabling’ hearing loss to be addressed through rehabilitation. WHO (2021) 

also estimates that by 2050, more than 700 million people will have disabling hearing 
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loss. This could be due to the rise of an aging population. In 2016, it was estimated that 

approximately 20% of the New Zealand population had a hearing loss (Deloitte Access 

Economics (DAE), 2017).  

 

1.5. Type of hearing loss  

Hearing losses are classified by variations in type, degree, and configuration. There are 

three main classifications of hearing loss: conductive, sensorineural, or mixed (ASHA, 

n.d). Each type has a range of underlying causes. When determining a patient’s 

rehabilitative options and outcomes, the type of hearing loss plays a significant role.   

 

1.5.1. Conductive Hearing Loss  

Conductive hearing losses are caused by mechanical obstructions/disruptions to the 

outer or middle ear. Therefore, sound becomes attenuated as it reaches the inner ear, 

which is functioning normally (Pickles, 2012). A conductive hearing loss typically leads 

to approximately equal hearing loss across the frequency range to a mild to moderate 

degree (Schnupp et al., 2010). This results in a well-preserved ability to discriminate 

speech once sound reaches the hearing threshold (Ferri, 2022). Conductive hearing loss 

due to external ear factors includes cerumen impaction/occlusion, otitis externa 

(inflammation of the outer ear), exostoses (bony growths in the ear canal. Causes of 

conductive hearing loss in the middle ear include otitis media (middle ear inflammation), 

tympanic membrane perforations, and ossicular chain damage/ossification (ASHA, n.d. 

A) 

 

Due to conductive hearing losses making a simple attenuation of the stimulus, they can 

be compensated adequately by hearing aids. In some cases, conductive hearing losses 

may be reversible; treatment can be administered via antibiotics, removal of cerumen 

impaction by microsuction, or surgical intervention in more severe cases. An example of 

surgical intervention is inserting a prosthesis to replace an ossified stapes in the oval 

window (Pickles, 2012).  

 

1.5.2. Sensorineural hearing loss  

Sensorineural hearing losses most commonly occur due to damage to the inner ear's 

fragile sensory hair cells or the auditory nerve which transmits auditory information 

from the cochlea to the auditory cortex (Pickles, 2012). Damage to these areas results in 

the transmission of sound being disrupted, regardless of whether that sound arrived via 
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air or bone conduction. As a result, both bone (BC) and air conduction (AC) thresholds 

will be affected by the degree of hearing loss.  

 

A hearing loss that originates at the auditory nerve is occasionally due to a benign 

tumour surrounding the vestibular nerve's sheath. This is known as a vestibular 

schwannoma or acoustic neuroma. Nonetheless, the most common form of sensorineural 

hearing loss originates within the cochlea. Cochlear hearing loss can be due to acoustic 

trauma, infections, drugs or congenital. Furthermore, another common type of cochlear 

hearing loss is due to ageing, an impairment known as presbycusis. Presbycusis is 

caused due to degenerative changes and can be severe, progressive, and permanent.  The 

permanency of sensorineural hearing loss is due to the irreplaceable nature of the 

sensitive transducer cells and hair cells (Pickles, 2012). Therefore, natural hearing 

cannot be restored. Currently, the most common form of restoring remaining auditory 

function is through simulating the cochlea or auditory nerve through electrical and 

acoustic means (Pickles, 2012). These means include amplifying sound through hearing 

aids or providing direct stimulation to the auditory nerve through cochlear implants. 

Additionally, management of the patient’s sensorineural hearing loss includes 

rehabilitation and counselling which assists them in utilising their residual hearing 

capabilities.  

 

A mixed hearing loss is when a sensorineural hearing loss coincides with a conductive 

hearing loss.  

 

1.6. Degree of hearing loss 

The ability to hear is on a continuum, as defined by Clark (1981). From normal hearing 

(15dB HL or lower threshold in both ears) to not perceiving any sounds. The degree of 

hearing loss refers to how severe it is on the continuum (ASHA, n.d).  

 

Table 1. Classification of the degree of hearing loss 

Degree of Hearing loss (dB HL)  Average Hearing Threshold Level in dB HL 

-10 to 15  Normal Hearing 

16 - 25  Slight Hearing Loss 

26 - 40   Mild Hearing Loss 
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41 - 55  Moderate Hearing Loss 

56 – 70  Moderately severe Hearing Loss 

71 - 90  Severe Hearing Loss 

91+  Profound Hearing Loss 

Retrieved from “Uses and abuses of hearing loss classification” by J.G. Clark, 1981, 

American Speech-Language Hearing Association, 23, 497. 

 

However, there are differences in the classification of the degree of hearing loss. WHO 

(2021) describes hearing loss thresholds from 20 dB onwards, whereas Clark (1981) 

defines it as anything above 15 dB (Table 1).  

 

Discrepancies exist between the hearing handicap an individual reports versus their 

audiometric thresholds. Matthews et al. (1990) concluded that the method used by the 

American Academy of Otolaryngology tends to overestimate handicap among people 

who do not perceive a significant hearing handicap, whereas those who did perceive a 

significant hearing handicap were underestimated. Prior research has demonstrated the 

importance of assessing perceived difficulties with hearing alongside pure-tone findings 

to better encapsulate the hearing loss of an individual and address them adequately 

(Brainerd and Frankel, 1985; Manchaiah and Freeman, 2011; Matthews et al., 1990; 

Schow and Gatehouse, 1990). 

 

1.7. Current protocols in paediatric audiology 

1.7.1. Diagnostic testing for paediatric patients 

For children with hearing loss, the adverse effects of hearing loss can be mitigated 

through early intervention. Current intervention and diagnosis for newborn children 

exists in the form of Universal Newborn Hearing Screening and Early Intervention 

Programme (UNHSEIP). UNHSEIP screens for hearing loss with automated auditory 

brainstem response (aABR) before infants leave the hospital. They can also be arranged 

with the patient’s general practitioner (GP) or midwife to be carried out in an outpatient 

clinic. Babies can be screened up to three months of age. If a potential hearing loss is 

detected, a referral to an audiologist is made for a full diagnostic assessment (Ministry of 

Health, 2016).  

 

Up to the age of six months, audiometric thresholds for babies are estimated using 
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auditory brain response (ABR) based assessments. ABR-based assessments include 

procedures such as cursory otoscopy, acquiring tone burst ABR estimated thresholds by 

air and bone conduction, a high intensity click ABR (if toneburst thresholds are not 

normal), distortion product otoacoustic emissions (DPOAEs), and immittance testing, 

which includes, tympanometry and ipsilateral acoustic reflex testing (Ministry of Health, 

2016).  

 

Behavioural diagnostic testing for the paediatric population includes visual 

reinforcement audiometry (VRA) and conditioned play audiometry (CPA). VRA-based 

assessments are used on babies aged from six to about 30 months corrected age who 

have been diagnosed with permanent congenital hearing loss (PCHL) through ABR-

based assessment (Ministry of Health, 2016). It is also used on those who have failed 

routine follow-ups, or those who have been referred to audiology due to risk factors, 

such as, post-natal infections or head trauma (Ministry of Health, 2016). VRA-based 

assessment requires two testers, an examiner, and a distractor. This has implications for 

the feasibility of conducting VRA-based assessments through teleaudiology. CPA-based 

assessments are typically used for children aged three to five (Ministry of Health, 2016). 

One examiner is required for CPA testing. For children who are difficult to test, two 

examiners may be required to complete testing. Furthermore, both VRA and CPA 

testing must be conducted in an audiometric test room that satisfies the current standards 

for maximum permissible ambient noise for audiometric test rooms. The room must also 

be large enough to accommodate the child and play partner (if required) comfortably. 

Again, these specific requirements have clear implications/impacts on the delivery of 

paediatric teleaudiology. 

 

1.7.2. Rehabilitation for paediatric patients  

Rehabilitation is carried out after a hearing loss is confirmed from the diagnostic test. 

This consists of prescribing hearing aids and referring the family to an Advisor on Deaf 

Children (AODC) (Ministry of Health, 2016). The role of the AODC is to educate the 

family on normal development for a child with hearing loss, how to take care of the 

hearing aids, and strategies the family can use to communicate with their child. The 

AODC also acts as a bridge between the audiologist and schools to provide appropriate 

hearing support and educate the teachers on relevant knowledge surrounding the hearing 

technology in use (Ministry of Education, 2021).  
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Care from a paediatric audiologist is provided until the child is 21 years old, provided 

they are enrolled in secondary or tertiary education. The care provided includes follow-

ups which consist of repeat hearing tests, adjusting hearing aids if hearing loss changes, 

repairing hearing aids, counselling if hearing aid use is low and providing new hearing 

aids when funding renews or if hearing aids are beyond repair or lost (Ministry of 

Health, 2016). 

 

Questionnaires such as PEACH and LittlEARS are also filled out before hearing aid 

fittings and post-hearing aid fittings by the parents. The PEACH and LittlEARS 

questionnaires are an age-appropriate reliable indicator of hearing ability. The PEACH 

questionnaire is filled out by parents who are asked to reflect on their child’s listening 

behaviour that occurs day-to-day. A rating is then given for various hearing and 

communication scenarios (Ching & Hill, 2007). The scores are plotted against a 

normative curve. If the child needs to be prioritised for referral for a diagnostic hearing 

assessment, the scores will fall below the normative curve (Ching & Hill, 2007). 

LittlEARS aims to screen the auditory development in children with hearing loss who 

have received a cochlear implant(s) (CI) or hearing aid(s) (HA) and those with normal 

hearing. The questionnaire focuses on the auditory development in the first two years 

after a CI or HA fitting (up to two years of hearing age) or in hearing children up to two 

years (Medel, 2021).  

 

1.8. Current protocols in adult audiology 

1.8.1. Adult diagnostic testing 

The main purpose of adult diagnostic audiometry is to measure frequency specific 

hearing thresholds. Speech audiometry measures the thresholds for speech stimuli and 

communication difficulties. Speech audiometry is also used as a cross-check to check 

the validity of pure-tone thresholds (NZAS, 2016; NZAS, 2020). Audiometric 

assessments need to be accurate as the results are used to evaluate the rehabilitation, 

education, and occupational management and recommendations. The management and 

recommendations impact the psychological, social, and medical outcomes for an 

individual. Audiometry procedures are required to be consistent and standardised 

between service providers within and between individual practices (NZAS, 2020).  

 

Audiometric assessments for adults must be conducted in an audiometric test room that 

satisfies the current standards for maximum permissible ambient noise for audiometric 
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test rooms (NZAS, 2020). This requirement may act as a barrier to diagnostic testing 

through remote means.  

 

Adult diagnostic assessments includes procedures such as otoscopic examination, ear-

specific AC thresholds, BC thresholds (if AC thresholds are outside of normal limits), 

speech audiometry, and immittance testing. (NZAS, 2020; NZAS, 2018; NZAS, 2016): 

 

1.8.2. Adult rehabilitation 

Rehabilitation is carried out after a hearing loss is confirmed by the diagnostic test. This 

consists of the patient, audiologist, and when appropriate, the family/whānau/caregivers 

assessing the extent of the hearing loss and building realistic goals for rehabilitation. A 

major part of the rehabilitation process is finding the best amplification or assistive 

devices for each patient’s needs; sometimes several devices will be trialled before 

finalising the decision (NZAS, 2016). The amplification device is then fitted according 

to their hearing loss using prescriptive amplification and verified using real-ear measures 

(REMs). Subjective feedback from the patient is also considered when adjusting the 

hearing aid’s amplification in the initial fitting and follow-up consultations (NZAS, 

2016).  

 

Validated questionnaires such as Hearing Handicap Inventory (HHI) and Client-

Oriented Scale of Improvement (COSI) are used to explore the patient’s needs and post 

hearing aid fitting progress. The COSI questionnaire is implemented in two phases. In 

the first phase, prior to the hearing aid fitting, patients have to determine five specific 

situations which they would like to see improvements in by wearing amplification 

(Emerson & Job, 2014). In the second phase, post hearing aid fitting, the change in 

hearing ability in those five specific situations is recorded by the patient by scoring on a 

scale of “worse” to “much better” which results in a numerical score. The patient’s rate 

their disability multiple times to track the change in score with respect to the initial 

situations chosen (Emerson & Job, 2014). Like the COSI, the HHI is a 25-item self-

assessment scale composed of two sub-scales: emotional and social situations. Instead of 

identifying their own situation where they would like to see improvement, the HHI gives 

the patient scenarios where they answer if they have sometimes experienced it, or not at 

all (Li et al., 2020).  

 

Other rehabilitation options are discussed with the patient when relevant. This can 
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include cochlear implant referral, hearing/communication strategies, or hearing therapist 

referrals (NZAS, 2016).  

 

Patients have follow-ups with the audiologist throughout their hearing aid journey. 

Initial follow-ups look at data-logging to see how many hours per day the hearing aid is 

being used by the patient. The hearing aid’s effectiveness is evaluated through 

interviews and progress reviews with the patient and, when appropriate, with the 

patient’s family/whānau/caregivers (NZAS, 2016). There is also repeat administration of 

questionnaires or communication inventories like the HHI and COSI. Speech perception 

performance is assessed using hearing aids and then compared with unaided conditions 

as a part of the validation process of the hearing aid fitting (NZAS, 2016).  

 

1.8.2.1. Tinnitus counselling 

Tinnitus counselling involves assessing the characteristics of the tinnitus (through pitch 

and loudness matching) and the disturbance it causes to the patient. After this process, 

the audiologist then discusses the best therapies and devices to manage it. Tinnitus 

appointments also have follow-ups, as it may take 6 to 12 months for tinnitus 

management. The aim of the treatment is to reduce its annoyance and intrusiveness 

(University of Auckland, n.d).  

 

1.8.2.2. Vestibular care  

Vestibular audiologists specialise in the diagnosis and treatment of vestibular disorders. 

Their test battery includes procedures such as hearing, vision, visual, and positional 

testing, calorics, rotation tests, video head impulse testing, measuring vestibular evoked 

myogenic potentials and computerised dynamic posturography (Arthur, n.d). 

 

1.9. Telehealth 

The New Zealand telehealth forum defines telehealth as “health care delivered using 

digital technology where participants may be separated by time and/or distance’ (New 

Zealand Telehealth Resource Centre (NZTHRC), n.d.). The term “telehealth” is 

typically used to describe the use of digital technologies for diagnosis, management, 

education, and training in healthcare. It can also be an umbrella term for the large variety 

of emerging technologies that are used to improve health care (DeNicola et al., 2020). 

The focus of telehealth is to harness recent technological advances to maintain or 

improve the health of patients. There may be times when there is no direct involvement 
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with a patient in telehealth interactions, such as if a multi-disciplinary team of health 

care providers are discussing the care of any patient via digital technology (NZTHRC, 

n.d.). However, telehealth does not include meetings (via digital technology) that discuss 

the system, logistics or administration of delivering a health service, as a specific patient 

is not receiving care (NZTHRC, n.d.).  

 

The Medical Council of New Zealand declares telehealth as being an essential part of 

health care as it enables access to necessary care for those who may be in isolated 

locations or have difficulties with traditional service provision. Overall, telehealth leads 

to more efficient use of health resources (Medical Council of New Zealand, 2020).  

 

The key drivers of telehealth can be broken into two categories: technological and non-

technological (Norris, 2002). The capabilities that are provided by advances in 

information and communication technology (ICT) and network and telecommunications 

infrastructure are the main technological drivers. In New Zealand, there has been a surge 

in availability to networks and broadband (Ministry of Business Innovation and 

Employment (MBIE), 2012). However, barriers also exist within technological drivers 

such as difficulties with poor internet service in rural areas (Moffatt & Eley, 2011). Non-

technological drivers refer to the wider factors that contribute to the demand for 

telehealth. These include not being able to access healthcare or specialist services due to 

geographical distance, potential cost-efficiency, and the need for improvement in the 

range and quality of available health services (Duplantie et al., 2007; Smith & Gray, 

2009) 

 

An estimated 4.9 billion people (63% of the world’s population) were using the internet 

in 2021 – this is a 17% increase compared to 2019 (International Telecommunications 

Union (ITU), 2021). Today, three billion people are still offline, and 96% of this group 

are in low-income countries (ITU, 2021). Telehealth represents a significant opportunity 

to increase health care service provision to those who have access to internet services. 

For low-income countries, telehealth is of even greater importance as the prevalence of 

hearing loss and chronic ear disorders is high (Aikelboom et al., 2016). Moreover, these 

countries also have far fewer ear specialists and audiologists than high-income countries 

(Aikelboom et al., 2016).  

 

The National Quality Forum (NQF) developed a framework that assess the quality of 
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telehealth according to measures and concepts within four domains (Hollander et al., 

2017). The four domains are access to care, financial impact/cost, experience and 

effectiveness. Within these four domains are multiple subdomains as seen in Table 2. 

This framework allows organisation of ideas and provides detailed guidance and 

direction on telehealth measurement priorities and how they affect health care outcomes 

and delivery (Hollander et al., 2017). The aim of the report is to inform future work that 

health IT stakeholders undertake. Researchers can also use this framework when 

assessing the efficacy of telehealth procedures for various medical conditions as the 

development of this framework was informed by a wide range of literature and 

numerous randomised studies in the specialities of mental and behavioural health, 

dermatology, care coordination, stroke, intensive care, chronic disease management and 

other conditions (Hollander et al., 2017).  

 

Table 2: Domains and subdomains of the telehealth measurement framework. Retrieved from Hollander et al. (2017).  

Domain Subdomain  

Access to care  • Access for patient, family, and/or 

caregiver  

• Access for care team 

• Access to information 

Financial impact/cost • Financial impact to patient, family, 

and/or caregiver 

• Financial impact to care team 

• Financial impact to health system 

or payer 

• Financial impact to society  

Experience  • Patient, family, and/or caregiver 

experience  

• Care team member experience 

• Community experience  

Effectiveness • System effectiveness  

• Clinical effectiveness 

• Operational effectiveness  

• Technical effectiveness  
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Telehealth allows patients to have increased opportunities to receive exceptional health 

care services whilst saving time, energy, and money. For healthcare providers, telehealth 

accommodates better continuity of care and access to continuing education and 

increased collaboration for research and diagnosis activities (Kim, 2010).  

 

1.9.1. Delivery models of telehealth services  

A variety of digital technologies are utilised to conduct and support telehealth services, 

and these technologies continues to develop over time. Some of these methods include 

(NZTHRC, n.d.) but are not limited to telephone, mobile, tablet, computer, and 

peripherals, video devices, sensors and/or monitors, smartphones, implants, and 

wearables, text/SMS phone and chat messaging, secure messaging and email systems, 

mobile and web applications, and artificial intelligence and chat bots.  

 

There are a variety of telehealth applications, however, they can be categorised into two 

main methods of delivery: asynchronous and synchronous (Ravi et al., 2018; Wolfgang, 

2019).  

 

1.9.2. Current use of telehealth in medical fields  

Telehealth has been utilised in a variety of specialities and settings. In a systematic 

review conducted by DeNicola et al. (2020), the effectiveness of telehealth interventions 

for improving obstetric and gynaecologic health outcomes was investigated. Telehealth 

was primarily conducted using asynchronous and synchronous communication via novel 

services such as virtual visits, remote patient monitoring, text messaging or use of 

mobile apps. Their results indicated that there was an overall improvement in obstetric 

outcomes in relation to smoking cessation and breastfeeding. Their investigation found 

telehealth interventions resulted in lower demand for high-risk obstetrics monitoring 

office visits while upkeeping maternal and fetal outcomes. Telehealth also led to 

increased access to early abortion and for continuation of oral and injectable 

contraception. For the previous examples, the safety and effectiveness of the telehealth 

initiative was equivalent to that of face-to-face care (DeNicola et al., 2020).  

 

A scoping review conducted by Steindal et al. (2020) found there was a growth in 

telehealth being utilised for palliative home care due to it being available as a method to 

support the requirements of home-based patients receiving palliative care. Steindal et al. 

(2020) found that telehealth was “easy and effortless” to use despite the patient’s health 
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condition; the visual features of telehealth enabled better communication and care as a 

genuine relationship was formed between the patient and the clinician; telehealth 

promoted symptom and self-management; there were also improved perceptions of 

palliative care at home. Health care professionals perceived telehealth to be feasible and 

it improved access to their services whilst also enhancing feelings of security and safety 

(Steindal et al., 2020). However, (Steindal et al., 2020) found contradicting results when 

it came to answering whether telehealth played a part in improving burdensome 

symptoms and quality of life.  

 

Castaneda and Ellimoottil (2020) conducted a review looking at studies within the past 

ten years that described telehealth applications in urology. Other specialities were also 

reviewed to discuss the real or perceived barriers to implementing telehealth. Their 

results showed that telehealth’s most common application was assessments or follow-

ups with patients using “video visits”.  Following this, was telehealth being used as a 

means to help train providers, or telementorship, and telemedicine was utilised in 

diagnostics. Castaneda and Ellimoottil (2020) found that multiple studies stated 

telehealth applications to be highly effective with patients and providers being highly 

satisfied. However, the review also uncovered that telehealth is not often used in 

urology. Barriers to telehealth implementation included technological literacy, 

uncertainty regarding reimbursement and clinicians resisting changes to their workflow 

(Castaneda & Ellimoottil, 2020).  

 

An investigation was directed by Wang et al. (2022) to uncover the integration of and 

barriers to the use of telehealth technology and its various subsets (e-Health, m-Health, 

telemedicine) in daily otolaryngologic practice before the COVID-19 pandemic. This 

cross-sectional study found that telehealth was utilised by 50% of the surveyed 

otolaryngologists. A significant portion (52–83%) of otolaryngologists indicated 

familiarity with telehealth or any components of it and how it may be utilised in 

practice; 17-42% were aware of telehealth or any of its components but lacked clarity 

regarding telehealth terms and what they entailed; 53% were content with their use of 

telehealth and their electronic medical record (EMR); 72% felt confident using smart 

devices to assist in patient care. Similar to Castaneda and Ellimoottil (2020), clinicians 

in this study also had uncertainty with reimbursement for telehealth services. An 

additional limitation to the implementation of telehealth was clinicians (67%) indicating 

that typing was a hindrance to EMR utility (Wang et al., 2022).  
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In 2018, Health Alliance led a procurement process alongside four northern region 

district health boards (DHBs) in New Zealand to test, select and purchase a video 

conferencing platform (Bohot & Dixon, 2019). Waitemata DHB investigated whether 

telehealth via a video conferencing platform had the potential to lower demand on 

outpatients, reduce the number of patients not attending appointments, increase options 

for patients and clinicians for follow up, and improve the patient experience. Their 

results found that slightly under half of their patients (45.2%), that were offered a 

telehealth service, chose it over a traditional face-to-face appointment at the hospital.  

The specialities with the highest uptake of telehealth were physiotherapy, 

otolaryngology, and diabetes. Barriers to telehealth adoption were patients (50%) 

preferring to see their clinician in person. Few patients indicated not feeling confident 

with computers or not having access to the internet or a space to receive the call. Bohot 

& Dixon (2019) noted the prerequisites of telehealth as access to a suitable device, 

internet connectivity and a suitable room. A study by Reed et al. (2020) found that 

patients with the  aforementioned prerequisites were more likely to schedule a telehealth 

appointment. Bohot & Dixon (2019) were concerned with the lack of access to these 

requirements as it demonstrates inequality in the ability to access health care via 

telehealth. However, patients who did choose a telehealth appointment noted that it was 

convenient, saved time, eliminated travel thereby improving access, and cost-efficient 

(Bohot & Dixon, 2019). Many other studies have noted similar benefits of telehealth 

(Duplantie et al., 2007; Krupinski, 2015; Madden et al., 2020; Reed et al., 2020; 

Samples et al., 2021; Smith & Gray, 2009; Smith et al., 2020; Triantafillou et al., 2021).  

 

 

1.9.3. Asynchronous model of telehealth 

The asynchronous model refers to digital information (e.g. images, audio files, videos, 

text files) and relevant data gathered from the patient in one location at a particular time 

and then sent to the provider's site through secure messaging portals where it can be 

reviewed later (Eikelboom & Swanepoel, 2016b; Harris et al., 2021).  Hence, there is no 

need for the simultaneous presence of the patient with their clinician (Deshpande et al., 

2009). This is also referred to as the “storing-and-forwarding” approach (Eikelboom & 

Swanepoel, 2016b; Wolfgang, 2019). This method can provide immediate results with 

the correct level of technology and access to internet. However, this depends on the 

clinician’s availability to interpret the transmitted information and relay this back to the 
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patient via the same method (Brennan-Jones et al., 2016; Wolfgang, 2019). A 

disadvantage of the asynchronous method is if the clinician is not available to interpret 

the information, it could cause additional delays and may inconvenience the patient 

(Wolfgang, 2019). Furthermore, if an error was made, there would be no opportunity to 

correct it immediately, which may lead to the patient seeking face-to-face appointments 

to address this (Wolfgang, 2019). Another flaw of the store-and-forward method may be 

the reimbursement or upfront compensation for this service (Givens & Elangovan, 2003; 

Singh et al., 2014; Swanepoel & Eikelboom, 2015). In the United States, few states have 

policies regarding reimbursement for asynchronous telehealth (Wolfgang, 2019). This is 

an area of telehealth that needs considerable development, as it is one of the most 

important barriers that has restricted the adoption of telehealth to date (Bashshur et al., 

2013). Therefore, it is worth figuring out reimbursement as the asynchronous method 

only requires a low-cost infrastructure, it is effective in reducing wait times, allow health 

providers to reimagine how high-demand services are provided, maximise the use of 

limited health resources, and provide equitable access to health providers and their 

services (Deshpande et al., 2009).  

 

A study by Govender and Mars (2017) investigated the use of asynchronous telehealth-

based automated hearing screening and diagnostic testing in a rural South African 

school. Their results showed this method of telehealth screening can be utilised to screen 

for hearing loss early in children. However, they recommended that there be further 

research and development into protocol formulation, ongoing device monitoring and 

education for facilitators. These are vital to improving the sensitivity of the test and 

ensuring accuracy of results (Govender & Mars, 2017).   

 

O’Keefe et al. (2019) conducted a systematic review of existing asynchronous 

telepsychiatry research in relation to the telehealth domains established by NQF (as seen 

in Table 2). The results of the review found that asynchronous telepsychiatry improved 

access to care for those facing geographic barriers; can be realistically implemented by 

the health service providers; had patient and family satisfaction and potentially reduced 

the cost of services. However, there was a limited sample of studies for this review, 

thereby necessitating further research to evaluate asynchronous telepsychiatry according 

to the NQF domains, particularly for the domains of access to care for patients and 

caregivers, the financial burden to providers and patients and challenges to uptake 

(O’Keefe et al., 2019) 
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1.9.4. Synchronous model of telehealth 

The synchronous method facilitates delivery and monitoring of health care services on a 

real-time basis via video/audio connection between a patient and clinician or between 

two medical practitioners (Eikelboom & Swanepoel, 2016b). This allows for a telehealth 

care appointment that is experienced like a face-to-face traditional appointment (ASHA, 

n.d.c). The benefit of the synchronous model compared to the asynchronous model is 

that care is provided instantaneously rather than having to wait for a response from the 

health provider (Ying-Hsien et al., 2013). One of the earliest and simplest form of 

synchronous telehealth is a phone call. It does not require any new infrastructure, it is 

reliable, does not require education on its use and allows for concerns to be addressed 

immediately (Eikelboom & Swanepoel, 2016b). However, the synchronous model does 

require both patient and clinician to be present simultaneously.  

 

Tenforde et al. (2020) conducted a survey of patient satisfaction with synchronous 

virtual visits for outpatient, physical occupational and speech therapy. This survey 

concluded that there were high patient satisfaction measures across condition, age, 

therapist and visit characteristic for both adult and paediatric patients. Care advocates 

and parents found improved parental self-efficacy (Tenforde et al., 2020). A meta-

analysis by Osenbach et al. (2013) found evidence that delivery of psychotherapy via 

synchronous telehealth applications has equivalent effectiveness to non-telehealth 

methods in reducing depression symptoms. Waibel (2016) conducted a retrospective 

study in which they evaluated the first two years of a synchronous patient-to-allergist 

tele-allergy platform. Their results found that patients were satisfied by new and follow-

up visits conducted over telehealth applications and that there were significant cost-

savings. Less than one-fourth of their patients were recommended a face-to-face 

appointment. Harris et al. (2021) used a phenomenological approach to investigate the 

benefits and disadvantages of synchronous virtual visits for primary care, specifically for 

autistic adults and their caregivers. The three key advantages identified for virtual visits 

were increased patient comfort due to not needing to travel into clinic as the clinic may 

be crowded and lead to sensory stressors, avoiding physical contact with other sick 

patients, and close to or better communication between the patient and the health care 

provider than face-to-face appointments. The disadvantage of this method was patients 

and health care providers having technical difficulties such as internet instability, health 

care providers not being able to provide hands-on care, and patients were less engaged 
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due to environmental distractions. However, Harris et al. (2021) concluded that due to 

virtual visits reducing barriers to accessing health care for autistic adults they may be a 

promising model of health care delivery.  

 

Nord et al. (2019) found synchronous audio/video telemedicine visits to improve short-

term cost savings as it allowed for diversion of patients from expensive care settings. Ho 

et al. (2014) and Ying-Hsien et al. (2013) found improved cost-effectiveness and clinical 

outcomes for patients with cardiovascular disease from the utilization of a synchronous 

telehealth program. Cain et al. (2016) concluded the use of synchronous telehealth to be 

safe and effective in evaluating general surgical conditions, however, sensitive, and 

challenging conditions that required a physical examination were excluded from this 

study.  

 

1.10. Teleaudiology 

In the past ten years, the use of telehealth in speech, language and hearing sciences has 

increased dramatically. This is primarily due to the advancement of ICT which has 

facilitated more favourable conditions for health care provision over a distance 

(Eikelboom & Swanepoel, 2016b; Regina Molini-Avejonas et al., 2015). Teleaudiology 

has also grown due to the prevalence of hearing loss and the increased demand for 

hearing care services to be provided remotely (Bush et al., 2016; Swanepoel & 

Eikelboom, 2015; Tao et al., 2018). Access to these services differ significantly and is 

dependent on location of patients and clinicians along with factors such as age and other 

health conditions (Singh et al., 2014). Therefore, audiologists should harness the 

advantages of teleaudiology to maximise the reach and impact of limited audiological 

resources (Swanepoel & Eikelboom, 2015).  

 

For hearing, speech and language disorder, telehealth has risen primarily as a resource 

for remote screening, assessments, health education and interventions (Gonzales et al., 

2016; Regina Molini-Avejonas et al., 2015; Swanepoel & Hall, 2010). Studies have also 

been conducted to investigate whether audiological rehabilitation services could be 

delivered with minimal involvement from a clinician. For example, over-the-counter 

hearing aids, self-fitting hearings have been suggested for populations who have sparse 

access to hearing aid services. However, research has demonstrated that these methods 

have not been effective yet, therefore, indicating the requirement for clinician 

involvement for delivering rehabilitative services (Humes et al., 2017; Keidser & 
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Convery, 2016, 2018; Rogers, 2017).  

 

A notable systematic review by Swanepoel and Hall (2010) looked at telehealth 

applications in audiology. Their results demonstrated that several feasible and reliable 

screening applications exist for infants, children and adults using asynchronous and 

synchronous models. Diagnostic procedures conducted remotely produced clinically 

equivalent results to face-to-face appointments. These diagnostic procedures included 

audiometry, video-otoscopy, OAE and ABR. For interventions conducted remotely, 

there were few studies, however these studies did report hearing aid verification and 

internet-based treatments for tinnitus were reliable and effective (Swanepoel & Hall, 

2010).  

 

Conducting studies on how to deliver follow-up consultations is important because they 

are the most frequently delivered rehabilitative service (Dillon, 2001). Furthermore, 

follow-up appointments can be complex due to the ongoing individual needs and 

expectations of the patient (Dillon, 2001). However, there have been minimal 

intervention studies conducted which explore aspects of hearing aid follow-up 

consultations delivered remotely (of which have been reviewed in Tao et al. (2018); 

Angley et al. (2017)). Tao et al. (2021) conducted a single blinded crossover randomised 

control trial and cohort studies to evaluate the quality and effectiveness of teleaudiology 

hearing aid fitting follow-up consultations and compare it to standard face-to-face 

appointments and blended services (a combination of remote and face-to-face care) for 

adult hearing aid users. Tao et al. (2021) concluded that both remote and blended 

services provided significant improvements for adult hearing aid users for 

communication, fitting, and quality of life. Satisfaction with these factors was 

significantly higher in face-to-face consultations, which was largely due to remote and 

blended services being negatively impacted by technical or human-related issues.  

 

Technical issues were related to the quality of audio and video communication affected 

by internet connectivity (Tao et al., 2021). Furthermore, as the patients had hearing loss, 

they rely heavily on visual cues, and having to use a small screen (e.g., laptop or mobile 

phone) may increase difficulties in communication. Human related issues included 

patients finding it difficult to communicate what they feel or would like in terms of their 

hearing aids, especially if they are new users (Tao et al., 2021). For blended services, a 

facilitator is required to assist the client in providing educational support, assisting 
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patients in connecting to remote follow-up consultations and providing hands-on support 

for specialised testing (Muñoz et al., 2020). Tao et al. (2021) found facilitators needed 

more training as, in some circumstances, they may need to exert their own judgement, 

for example, when deciding what dome to fit the patient.  

 

However, having a facilitator prevents older hearing aids users, who may have difficulty 

travelling, from having to travel from one location to another to receive their hearing 

care service (Tao et al., 2021). This is also important as it prevents this population from 

increasing exposure to the COVID-19 virus (Ratanjee-Vanmali et al., 2020b). A blended 

or hybrid model of teleaudiology, in which aspects of audiological services are provided 

remotely and others face-to face, provides audiologists with a new framework in which 

they can consider some services to be “low-touch” or “no-touch” (Ratanjee-Vanmali et 

al., 2020b). A hybrid model also allows audiologists to adapt to patients busy schedules, 

transport costs and limited access (Ratanjee-Vanmali et al., 2020b). Muñoz et al. (2020); 

Ratanjee-Vanmali et al. (2020a); Ratanjee-Vanmali et al. (2020b) supported the results 

from Tao et al. (2021), in which there was high patient satisfaction and a hybrid model 

of care was able to meet the patient’s needs by increasing access to audiological 

services.  

 

Another method under the umbrella of asynchronous teleaudiology is remote monitoring 

of hearing loss. Remote monitoring includes self-monitoring and self-testing for chronic 

diseases (Swanepoel et al., 2019). One example of this is seen in a study by Li et al. 

(2020). Li et al. (2020) evaluated and compared the accuracy of screening tools for 

moderate hearing loss in older adults in China. These tools included self-assessment of 

hearing loss via the HHI, free-field voice test and smartphone-based audiometry. 

Smartphone-based audiometry allows anybody to download an application onto their 

smartphone and undertake pure-tone audiometry which has been created by an 

audiologists and auditory scientist (Wasmann & Barbour, 2021; Wasmann et al., 2020). 

Smart-phone based audiometry encourages patients to initiate their own hearing care and 

seek audiologists if hearing loss is detected (Dawes et al., 2021; Kim et al., 2021; 

Wolfgang, 2019). Li et al. (2020) results concluded that smartphone-based audiometry 

was able to correctly diagnose the presence of hearing loss with high sensitivity and 

specificity, therefore, it may act as a dependable teleaudiology tool to rule out moderate 

hearing impairments in the older population. These results are also supported by 

research conducted by Masalski et al. (2018) and Swanepoel (2017). These studies 
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demonstrate that mobile phone screening has significant potential in hearing monitoring, 

screening tests, or epidemiological examinations on a wide scale.  

 

Singh et al. (2014) investigation of the ICT audiologists used to conduct teleaudiology 

found that the main method used was the telephone and email. This is when clinicians 

were consulting with their patients and other colleagues about topics unrelated to 

scheduling appointments. Thereby, demonstrating that audiologists were already using 

an asynchronous (email) and synchronous (phone) teleaudiology approach. Only seven 

participants indicated using video conferencing applications with a patient compared 

with 195 participants who indicated they had not used this. A similar trend was observed 

in Rashid et al. (2020) and Eikelboom and Swanepoel (2016a) in which high percentage 

of audiologists used telephones and emails in consultation. A review conducted by 

Regina Molini-Avejonas et al. (2015) found that most of the studies investigated used a 

synchronous model, which was followed by a hybrid and asynchronous model. The 

means of communication mainly used was the internet alone (74.8%) or combined with 

an internet-based device (14.6%), followed by usage of telephone only (7.9%).  

 

Several research studies have investigated the effectiveness of providing tinnitus 

management through remote services by using educational resources and counselling to 

help manage tinnitus distress. Henry et al. (2012) found in their results, which were 

based on pre- and post- Tinnitus Handicap Inventory, that there were positive outcomes 

to the patients who underwent tele-phone-based counselling by an audiologist and 

psychologist. Henry et al. (2019) replicated this study on a larger cohort and found 

similar results which strongly supported to use of tele-progressive tinnitus management 

services to patients with bothersome tinnitus. Beukes et al. (2017) and Beukes et al. 

(2018) conducted similar studies and found remote delivery of tinnitus treatment to be 

feasible and cost-effective. Participants also reported significant quality of life 

improvements after an 8-week intervention with guided CBT and audiological support. 

Tinnitus distress was also reduced (Beukes et al., 2017; Beukes et al., 2018).  

 

Shaikh et al. (2021) looked at telehealth methods that could be used to conduct 

vestibular examinations and decision pathways. Shaikh et al. (2021) investigated the use 

of both synchronous and asynchronous telehealth models. For the synchronous virtual 

examination, various commercial videoconferencing software were used (e.g., Zoom, 

WhatsApp, Skype etc.). Shaikh and colleagues found that the synchronous method 
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enabled basic face-to-conversation and history taking, along with basic elements of the 

examination. This included examining the patient’s mental state, speech, head tilt, eye 

movements, facial palsy, muscle power, coordination, and gait. Limitations of the 

synchronous method were the patient’s video frame rate as it affects the detection of 

abnormal eye movements. Additionally, video quality could be suboptimal due to 

internet network speech, patients being unable to adjust the camera, poor lighting or 

camera resolution (Shaikh et al., 2021). However, these limitations can be addressed by 

utilising the asynchronous method. The asynchronous method suggested by Shaikh et al. 

(2021) was getting a patient to record their eye movement via a video recording device 

and then uploading this video to a secure web-based platform for the health care 

provider to access. The benefits of this method was that a higher-resolution video 

allowed the physician to detect, finer, higher frequency and smaller amplitude eye 

movements, along with subtle changes that indicated vestibular dysfunction (Shaikh et 

al., 2021).  

 

Hoffman and Prieto (2016) used a similar method to Shaikh et al. (2021) synchronous 

method, through the use of videoconferencing in a community-based outpatient clinic. 

As this was based in an outpatient clinic, a telehealth certified technician was used to set 

up the technical aspects of the appointment, reducing the barrier of technical difficulties 

for the patient. Another advantage of this hybrid method is that it allowed for an 

experience licensed practice nurse to provide hands-on support in order to prevent 

patient falls during remote visits (Hoffman & Prieto, 2016). Geraghty et al. (2017) found 

internet-based vestibular rehabilitation (developed by Essery et al. (2015)) to reduce 

dizziness and dizziness-related disability without requiring clinical support, however 

patients’ did have access to usual primary care throughout the programme. The internet-

based intervention consisted of 6 automated sessions. These contained tailored advice 

and vestibular rehabilitation exercise prescriptions based on the individual patients’ 

symptoms each week and included video demonstrations with audio descriptions of all 

the vestibular rehabilitation exercises. Cognitive behavioural coping strategies were also 

included in the rehabilitative material (Geraghty et al., 2017). A recent study by Harrell 

et al. (2022) found the majority of vestibular therapists that responded to their survey 

were able to carry out treatment for various vestibular disorders via telehealth. However, 

they perceived barriers to be maintaining patient safety and being able to complete a 

comprehensive vestibular exam. Results from these studies demonstrates that remote 

care for vestibular disorders is feasible. However, studies in this field are limited and 
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requires further investigation into additional teleaudiology infrastructure to support 

vestibular audiologists.  

 

Stuart (2016) used a telehealth service delivery model to conduct remote diagnostic 

ABRs on infants in rural areas of North Carolina. Both the asynchronous and 

synchronous methods were able to be employed to evaluate 40 infants for diagnostic 

ABRs. Not only is teleaudiology effective in delivering services to rural areas but it also 

reduced loss to follow-up in a study by Dharmar et al. (2015). Dharmar et al. (2015) 

conducted remote diagnostic ABR testing on 22 infants who were referred from a 

hearing screen. They diagnosed 59.1% of these infants with some form of permanent or 

temporary hearing.  They found that due to this service, none of the infants were lost to 

follow-up, which was a significant improvement from the previous follow-up rate 

recorded in that region. Findings from remote testing studies demonstrate strong clinical 

evidence that diagnostic hearing services for infants can be delivered via teleaudiology. 

Results from these studies also indicate that remote diagnostic testing aids in reducing 

costs and improving access to hearing health care for patients located in remote areas  

(Hayes et al., 2012; Ramkumar, John, et al., 2018; Ramkumar et al., 2019; Ramkumar, 

Rajendran, et al., 2018).  

 

Broens et al. (2007) and Hailey and Crowe (2003) found in their meta-analyses of 

telemedicine interventions that, although reliable equipment and associated technologies 

was needed, it was not the only variables necessary to implement telehealth applications 

successfully. Health care providers and other key stakeholders such as patients and 

health care administrators need to have the correct attitude, find usefulness and 

acceptance of the technology in order for it to be successfully implemented (Al-Qirim, 

2007; Charness et al., 2011; Hu et al., 1999; Whitten & Mackert, 2005; Wootton & 

Hebert, 2001).  

 

1.10.1. Audiologists’ perception of teleaudiology  

Singh et al. (2014) conducted a survey to investigate audiologists’ opinions towards 

teleaudiology appointments, their willingness to conduct their services via teleaudiology, 

and their willingness to conduct teleaudiology appointments with various patient 

populations. Results from this survey indicated that audiologists believed teleaudiology 

to have a relatively neutral effect on quality of care when compared to face-to-face 

appointments regarding testing procedures and for professional practice. For the quality 
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of interactions between the patient and audiologist, participants also indicated little 

difference between remote and in-person care. Audiologists believed teleaudiology 

would contribute positively to accessibility to their services, reduce wait times, improve 

patient travel and improve the image of audiology as a profession (Singh et al., 2014). 

Similar attitudes were observed in studies by Eikelboom and Swanepoel (2016a), Rashid 

et al. (2020) and Gladden et al. (2015).  

 

However, several participants indicated they were reluctant to use teleaudiology with 

certain patient populations, specifically children and older adults (Singh et al., 2014). 

Singh et al. (2014) found this reluctancy was also for certain procedures, such as, 

hearing assessments, cochlear implant mapping, fitting hearing aids to first time users 

and for making significant adjustments to hearing aid programs (Singh et al., 2014). A 

small minority of participants were wary that teleaudiology would impact the quality-of-

service provision negatively due to difficulty relationship-building with new patients and 

challenges in discussing private information (Singh et al., 2014). They were more 

willing to use teleaudiology on people aged between 18 and 65 years, for procedures 

such as scheduling appointments, answering patients’ queries about hearing loss and 

hearing aids, conducting auditory rehabilitation classes and counselling, and for adding 

additional hearing-aid programmes (Kimball et al., 2018; Singh et al., 2014).  

 

Rashid et al. (2020) conducted a survey of audiologists in Malaysia and found polarised 

opinions of teleaudiology. Approximately 50% of respondents indicated that 

teleaudiology could provide and overall improvement in quality of care, accessibility 

and to their own clinical practice. The study results also indicated audiologists having 

greater willingness to implement teleaudiology if they believed it would improve quality 

of care, not only accessibility. Similar to Singh et al. (2014), Rashid et al. (2020) found 

audiologists were reluctant to use teleaudiology for certain populations and clinical 

tasks. The clinical task they were most willing to do was answer client questions 

regarding hearing aids and the task they were least willing to do was cochlear implant 

mapping. This is likely due to audiologists perceived difficulty of either task. Hughes et 

al. (2012) found that even though remote programming of cochlear implants is more 

efficient, many audiologists find cochlear implant programming to be a daunting task 

and are therefore not willing to undertake this process using teleaudiology. For 

preference of client groups, Rashid et al. (2020) found a significant portion of 

audiologists to prefer using teleaudiology with technologically inclined clients as they 
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were more open to using teleaudiology and were able to troubleshoot any technical 

difficulties that may arise during a remote care session. Audiologists were least willing 

to conduct remote care appointments with young preschool children and clients with 

mental or physical difficulties, similar to the results from Singh et al. (2014).  

 

Audiologists perceived barriers of teleaudiology to be: insufficient infrastructure 

negatively impacting communication with patients (Poles & Ferrari, 2014; Rashid et al., 

2020), not meeting the needs of the client (Brännström et al., 2016; Rashid et al., 2020), 

and clients preferring face-to-face appointments, which would implicate to audiologists 

that remote care appointments decrease the quality of client-audiologist interactions 

(Rashid et al., 2020).  

 

Since the start of COVID-19, there has been a massive effort from audiologists around 

the world to implement teleaudiology into their daily practice. This is largely due to 

travel, work practices, personal interactions, hygiene practices and access to services 

being altered for a large majority of the world’s population. Access to health services, 

such as audiological care, has been greatly affected due to government-enforced 

lockdowns globally (Ritchie et al., 2020). Therefore, audiologists were faced with a 

significant challenge on how to continue provision of care for their clients under the 

constant changes of restrictions to business practices (Ballachanda et al., 2020; Saunders 

& Roughley, 2021; Swanepoel & Hall, 2020)  

 

Currently, only a few studies exist documenting how and to what extent COVID-19 has 

impacted audiologists and hearing care provision (Aazh et al., 2021; Ayas et al., 2020; 

Bennett et al., 2021; Bhatarai et al., 2020; Eikelboom et al., 2021; Parmar et al., 2021; 

Saunders & Roughley, 2021; Zaitoun et al., 2021). Saunders and Roughley (2021) 

surveyed 120 audiologists in the United Kingdom to document changes in audiological 

practice due to COVID-19 restrictions and to record audiologists’ opinions about 

teleaudiology. The results from this survey found approximately 30% of respondents 

having utilised teleaudiology before COVID-19 restrictions. By the time the survey was 

complete, 98% had used some form of teleaudiology and 86% confirmed they would 

continue to use it after restrictions ended. Eikelboom et al. (2021) found the perceived 

important of teleaudiology practice to have increased considerably during COVID-19 

restrictions, along with, a more positive attitude and greater use of remote care practices. 

Since using teleaudiology during COVID-19 restrictions, audiologists responded that 
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they believed teleaudiology to improve travel, be more convenient, provide flexibility 

and allow for easier scheduling (Eikelboom et al., 2021; Saunders & Roughley, 2021). 

They also believed that teleaudiology practices would have little to no impact on 

satisfaction and quality of care (Saunders & Roughley, 2021).  

 

When queried further as to why audiologists did not use teleaudiology before COVID-

19 restrictions, the responses indicated that it was due to clinical limitations and needs of 

the client not being met by teleaudiology, appropriate clinical infrastructure was not 

available, and patients preferred face-to-face appointments (Saunders & Roughley, 

2021). This is consistent with the findings from Rashid et al. (2020) and Singh et al. 

(2014). Furthermore, audiologists indicated there was no need for the use of 

teleaudiology, therefore there was no motivation to do so (Saunders & Roughley, 2021). 

The main concerns audiologists had while using teleaudiology during COVID-19 

restrictions was communication between clients and clinicians being negatively 

impacted due to technical difficulties, limitations in performing clinical procedures and 

adapting to remote care technology (Saunders & Roughley, 2021).  

 

These were concerns also found in studies by Rashid et al. (2020), Singh et al. (2014), 

Eikelboom et al. (2021) and Zaitoun et al. (2021). However, a common theme emerging 

from these studies is that audiologists are determined to receive further clinical 

education regarding how to best provide remote care (Eikelboom et al., 2021; Saunders 

& Roughley, 2021; Zaitoun et al., 2021). These studies demonstrate that although 

experience with teleaudiology has been positive, improvements to infrastructure and 

increased clinical training are necessary (Eikelboom et al., 2021; Saunders & Roughley, 

2021; Zaitoun et al., 2021). This is regardless of COVID-19 restrictions easing and 

allowing for clinical procedures to be conducted in person. It will always be necessary to 

provide hybrid-care pathways to provide care to those who may not be able to access 

face-to-face appointments.  

 

Teleaudiology provides the opportunity for audiologists to create meaningful client 

interactions and provide vital hearing services to those who may not be able to access 

them. This includes those in rural areas with inadequate local health services and 

patients with low physical mobility. This service may also benefit those in busy cities 

where traffic is a significant deterrent to travel (Swanepoel & Hall, 2010). Furthermore, 

since COVID-19 has dramatically impacted our day-to-day life and restricted audiology 
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clinics from opening, it may provide an alternate method to provide vital audiological 

care from a distance.  

 

1.11. Statement of Purpose 

Currently, no research has been undertaken in New Zealand to investigate how 

audiological care has been provided during COVID-19 restrictions and the opinion of 

audiologists towards teleaudiology methods. The UK study by Saunders and Roughley 

(2021) provided valuable insight into the changes audiologists had to make to their 

everyday clinical practice and their opinions of teleaudiology. The survey used by 

Saunders and Roughley (2021) has been adapted to investigate the practice changes and 

opinions of audiologists in New Zealand. This study will document what clinical 

procedures were undertaken through teleaudiology methods and how audiologists feel 

COVID-19 has impacted various aspects of care provision. A clear understanding of 

audiologists’ attitudes towards remote care is essential to ensure that vulnerable patients 

have access to audiological care.  
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Chapter Two: Methods 

2.1.  Research Aims 

This research aims to investigate how audiologists adjust their scope of practice during 

COVID-19 restrictions and whether this influenced their opinion on teleaudiology, with 

a particular focus on what strategies audiologists found to be most effective in regard to 

ease of use and accessibility for both clinicians and patients. Gaining an insight into 

clinicians’ perspectives of teleaudiology may facilitate growth in the use of 

teleaudiology, whilst also uncovering any weaknesses in the current practice of 

audiology that acts as a barrier to the implementation of remote care.  

 

• Aim 1: To investigate how audiology appointments were altered due to COVID-

19 restrictions. 

a. Hypothesis: Appointments would primarily be waitlisted or rescheduled 

to a later date when COVID-19 restrictions are eased.  

i. The use of teleaudiology is very low, therefore, it would be a slow 

process to implement it.  

ii. Both clinicians and patients prefer face-to-face appointments, 

therefore they would rather wait until COVID-19 restrictions 

eased to conduct appointments.  

• Aim 2: Explore clinicians’ view of teleaudiology and whether it has changed due 

to it being used heavily during COVID-19 restrictions.  

b. Hypothesis: Increasing exposure to teleaudiology due to COVID-19 

restrictions improve audiologists’ opinion on its use in day-to-day 

practice.  

i. Audiologists’ notice the benefits of teleaudiology thereby 

positively reinforcing its use.  

ii. Audiologists’ find that patients appreciate the provision of hearing 

care during COVID-19 restrictions, which may lead to an increase 

of remote care being offered.  

 

2.2.  Study Development 

This study was developed by adapting the study design and survey from Saunders and 

Roughley (2021) for the New Zealand context. The changes made to the survey included 

altering the choice of regions to those in New Zealand. This was to get a obtain 
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information of where participants were generally located in New Zealand (North or 

South Island). Furthermore, as New Zealand is a culturally and ethnically diverse 

country, the current study allowed participants to input their own ethnicity and gender, 

instead of providing a set list of options. This was to allow for exploration of the ethnic 

and gender makeup of the audiologist who are participating, without putting them into 

strict categories. The procedures provided by paediatric and adult audiologists were 

slightly altered to match the procedures that New Zealand audiologists provide. This is 

because there are different scope of practices between audiologists practicing in the UK 

versus in New Zealand.  

 

However, the majority of the survey was kept the same as Saunders and Roughley 

(2021) in order to improve reliability of comparisons between study findings  

 

Adjustments to the survey were primarily made by the student researcher. Following 

initial changes, the survey was sent to the Principal Investigator for final editing and 

feedback before distribution began.  

 

2.3.  Design  

A mixed-methods study design was used to gather qualitative and quantitative 

information. This included multiple-choice and matrix-style questions to collect 

quantitative information regarding audiologists’ opinions on the changes made due to 

COVID-19 level 3 and 4 restrictions.  

 

2.4. Participants 

2.4.1. Sampling 

Snowball sampling was used for recruitment in this study – this aligns with the sampling 

method used by Saunders and Roughley (2021). Participants were recruited via snowball 

sampling through social media (LinkedIn) and email invitations were sent to audiology 

networks (NZAS monthly emails) and professional contacts. Due to this form of 

recruitment, it is not possible to calculate a survey response rate. 

 

2.4.2. Inclusion Criteria 

Participants were practising audiologists who provided audiological care primarily 

within New Zealand. Participants were also proficient in English to ensure they would 

give informed consent and partake fully in the survey.  
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2.5. Data Collection 

 

2.5.1. Survey 

The survey was distributed online through Qualtrics. Qualtrics’ online interface allows 

for display logic. This feature permitted minimisation of the number of items that 

participants were shown. For example, if a participant indicated that they only provided 

paediatric care, questions regarding adult services were not displayed. The questionnaire 

was comprised of three items that investigate the audiologist’s current practice. This 

included the type of services they provide (paediatric, adult diagnostic and rehabilitation, 

tinnitus care and vestibular testing/care), practice location, and the number of daily 

appointments pre-COVID-19 restrictions. There were then sixty items that queried how 

each type of service provided had been managed post-COVID-19 restrictions. Four 

items specifically focused on triaging and decision-making for remote care. Three items 

queried the use of remote care before COVID-19 restrictions. Eleven items queried 

opinions on remote care and how it impacted patient and service provision. Two items 

queried whether opinions regarding remote care/teleaudiology changed after COVID-19 

restrictions.  

 

Some survey responses were given on a five-point Likert scale, and some allowed for 

open-ended responses.  

 

2.6.  Data Analysis 

Responses to closed-set questions were examined using descriptive statistics. The 

number of responses to each item differed due to participants’ ability to skip survey 

questions and the branching logic. Therefore, the results are presented in terms of 

percent to total answers. The total number of responses for each item is also indicated.  

 

Qualitative survey data was exported from the Qualtrics software and analysed using 

inductive analysis. The use of inductive content analysis allowed for identifying themes 

in exploratory qualitative data – this method of data analysis was also used by Saunders 

and Roughley (2021). It is also appropriate to use inductive content analysis when there 

is limited research or theory about a phenomenon (Hsieh & Shannon, 2005). Guidelines 

by Elo and Kyngäs (2008) & Thomas (2006) were used to create the initial sub-

categories, generic and main categories. The example statements shown in the 
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paragraphs are entered exactly as the respondent provided them. Square brackets were 

used to indicate content added to define an acronym.  

 

2.7.  Ethical Considerations  

All data collection was anonymous. Data was stored on secure Qualtrics servers with 

non-identifying information linked to the answers. This study was carried out in 

accordance with the procedures approved by the Auckland Health Research Ethics 

Committee on 16/09/2021 (Reference: AH22911). 
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Chapter Three: Results  

COVID-19 Restrictions  

As of the writing of this thesis, New Zealand is in red light restrictions. These 

restrictions allow face-to-face appointments to occur with certain precautions such as 

wearing a face mask in clinic and additionally hygiene procedures. However, as the 

responses were gathered from September 17th till October 31st 2021, several restriction 

changes occurred. Throughout the data collection period, New Zealand was in several 

different Alert Levels (Ministry of Health, 2022a). Therefore, responses from 

participants across New Zealand about use of remote care varied due to a range of 

restrictions occurring simultaneously.  

 

Alert Level 4 meant there was sustained and intensive community transmission and 

outbreaks were widespread. Therefore, the restrictions included (Ministry of Health, 

2016): 

• People must stay home in their “bubble”. 

• Travelling was not allowed other than for necessities. It was compulsory to work 

from home, including audiologists. However, paediatric audiologists could still 

conduct clinics due to them being in hospital.  

• All businesses had to close except for necessities (e.g., supermarkets, 

pharmacies, petrol stations) and lifeline utilities.  

 

Alert Level 3 restrictions were in place when there was medium risk of community 

transmission, with active but managed clusters. Therefore, the restrictions included 

(Ministry of Health, 2016):  

• People must stay home. However, they were allowed to extend their “bubble” to 

close family and whānau, to enable caregiving, or support isolated people.  

• Traveling was restricted to local regions. Travel to work was allowed. However, 

working from home was encouraged. Only people who could not work from 

home could return to businesses that could operate safely under Alert Level 3. 

This meant audiology clinics could open for urgent care with precautions in 

place such as contact tracing, face masks and added hygiene measures.  

 

The Alert Level framework was replaced by the Traffic Light COVID-19 Protection 

Framework in December 2021 (Ministry of Health, 2022b). The Traffic Light 
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Framework has three traffic light settings of Red, Orange and Green. Red Light does not 

incur a lock down, but restrictions are in place to slow the spread of COVID-19. It 

allows for travel anywhere in New Zealand. Workplaces and schools are allowed to 

open. Face masks must be worn in most indoor settings and physical distancing must be 

kept whenever possible. Audiology clinics could open during Red Light if these 

restrictions were followed.  

 

3.1.  Demographic profile of participants   

 

Figure 2: Profession of participants 

Of the participants who answered this question in the survey (n = 77), 94.8% (n = 73) 

were audiologists, 3.9% (n=3) were audiometrists, 1.3% (n = 1) specified they were a 

manager. (Figure 2). 

 

 

Figure 3: Location of participants 
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Most participants were based in North Island (74.2%, n = 49). Twenty-four percent (n = 

16) were based in South Island. (Total respondents n = 65) (Figure 3).    

 

 

Figure 4: Ethnicity of participants 

The majority of participants identified their ethnicity as New Zealand European (64.1%, 

n = 41), followed by Chinese with 10.9% (n = 7), 7.8% (n = 5) Asian, 6.3% (n = 4) 

European, 3.1% (n = 2) Indian, 3.1% (n = 2) Southeast Asian, 1.6% (n = 1) Cook Island 

Māori/Pākehā, 1.6% (n = 1), 1.6% (n = 1) Malaysian Chinese and 1.6% (n = 1) 

identified as New Zealand European/Chinese. (Total respondents n = 65) (Figure 4). 

 

Figure 5: Gender of participants 

Most participants identified as female (81.5%, n = 53) and 18.5% (n = 12) identified as 

male. (Total respondents n = 65) (Figure 5). 
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Figure 6: Clinical services provided by participants 

Most of the participants in this survey (78.2%, n = 61) provided adult diagnostic 

services, followed by adult rehabilitation services (71. 8%, n = 56). Forty percent (n = 

28) of participants provided tinnitus care, 26.6% (n = 20) provided paediatric diagnostic 

services and 17.9% (n = 14) provided paediatric rehabilitation. Ten percent (n = 8) of 

participants specified other. Their responses included cochlear implant services (n = 3), 

clinical education (n = 1) and APD assessments/cerumen management (n = 1). Three 

percent (n = 2) of participants provided vestibular testing/care. (Total respondents n = 

78) (Figure 6). 

 

 

Figure 7: Appointments during a typical week pre-COVID-19 

Most participants (53.7%, n = 36) indicated that they had 30+ appointments in a typical 

week pre-COVID-19. Eighteen percent (n = 12) had 20-30, 22.4% (n = 15) had 10-20 
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and 6% (n = 4) had 0-10. (Total respondents n = 67) (Figure 7). 

 

3.2.  Paediatric Appointments   

In this section, we were interested in learning how the experience of lockdowns and 

level 3-4 restrictions changed the current practice and planning for future paediatric 

appointments. Participants indicated the proportion of paediatric appointments they 

managed in each of the below ways during COVID-19 level 3 and 4 restrictions: 

 

Sixty-one percent (n = 11) of paediatric audiologists saw no or almost no children as 

usual in the clinic during level 3 - 4 COVID-19 restrictions, whereas 38.9% (n = 7) saw 

about 25% of children as usual in the clinic. (Total respondents n = 18) (No figure 

attached).  

 

 

Figure 8: Paediatric appointments put on a waiting list due to level 3 and 4 COVID-19 restrictions. 

Fifty-three percent (n = 9) of paediatric audiologists put no or almost no appointments 

on a waiting list during level 3-4 COVID-19 restrictions. Six percent (n = 1) of 

paediatric audiologists put about 25% of their appointments on a waiting list, 17.6% (n = 

3) put half of their appointments on a waiting list, and 23.5% (n = 4) put all or almost all 

appointments on a waiting list. (Total respondents n = 18) (Figure 8). 
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Figure 9: Rescheduled paediatric appointments due to level 3 and 4 COVID-19 restrictions.  

Most paediatric audiologists (50%, n = 9) rescheduled all or almost all their 

appointments for a future date due to COVID-19 level 3-4 restrictions. Thirty-three 

percent (n = 6) rescheduled about 75% of their appointments, 5.6% (n = 1) rescheduled 

about half of their appointments, and 11.1% (n = 2) rescheduled about 25% of their 

appointments. (Total respondents n = 19) (Figure 9).  

 

 

Figure 10: Paediatric remote care appointments offered during level 3 and 4 COVID-19 restrictions.  

No, or almost no remote care appointments were offered by 61.1% (n = 11) of paediatric 

audiologists. Twenty-eight percent (n = 5) of paediatric audiologists offered 

approximately 25% of the patient’s remote care appointments. Six percent (n = 1) 

offered about half their patients remote care appointments, and 5.6% (n = 1) offered 
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about 75% of their patients’ remote care appointments. (Total respondents n = 19) 

(Figure 10).  

 

Fifty percent (n = 3) of paediatric audiologists that offered remote care reported that all 

or almost all their patients accepted the remote care appointments. Fifty percent (n = 3) 

of paediatric audiologists said that about 25% of their patients accepted the paediatric 

remote care appointment. (Total respondents n = 6) (No figure attached).  

 

   

Figure 11: Method(s) used for paediatric remote care appointments during level 3 and 4 COVID-19 restrictions 

Of the paediatric audiologists who offered remote care, four audiologists used a phone 

(landline or mobile) to conduct their remote care appointment. They specified their 

reason as: 

 

“Phone is easy to use as patients in lockdown were at home and able to answer 

the phone.” 

 

Testing and hearing aid adjustments were not always required; therefore, phones were 

used to “check in on how well the hearing aids were working and the supports in 

place”. (Figure 11). 

 

Three paediatric audiologists used an online method. All the participants that picked this 

answer specified the online service used was Zoom. (Figure 11). 
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checks using the hearing aid smartphone application. (Total respondents n = 9) (Figure 

11).  

 

 

Figure 12: Number of remote care paediatric appointments completed during COVID-19 level 3 and 4 restrictions. 

Four paediatric audiologists completed 5–10 remote care appointments during COVID-

19 level 3 and 4 restrictions. One paediatric audiologist completed 10-15 remote care 

appointments and one audiologist completed 15-20 remote care appointments. (Total 

respondents n = 6) (Total respondents n = 6) (Figure 12).  

 

  

Figure 13: Type of paediatric appointment completed remotely during COVID-19 level 3 and 4 restrictions. 

Four paediatric audiologists completed new referral evaluations during remote care 

appointments. Four paediatric audiologists completed hearing aid reviews, and four 

paediatric audiologists completed hearing aid repairs. Three paediatric audiologists used 
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using smartphone-based applications” and “waitlist triaging and history taking”. One 

paediatric remote audiologist used remote care appointment to carry out hearing 

assessments, one paediatric audiologist completed requests for new ear moulds and one 

paediatric audiologist carried out hearing aid fittings. (Figure 13).   
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3.3.  Adult Diagnostic Appointments 

In this section, we were interested in learning how the experience of lockdowns and 

level 3-4 restrictions changed the current practice and planning for future adult 

diagnostic appointments. Participants indicated the proportion of adult diagnostic 

appointments they managed during COVID-19 level 3 and 4 restrictions in each of the 

below ways. 

 

 

Figure 14: Proportion of adult diagnostic appointments seen as usual in the clinic during COVID-19 level 3 and 4 

restrictions.  

Eighty-seven percent (n = 47) of audiologists reported that they saw no or almost no 

adult patients as usual in the clinic during level 3 and 4 restrictions due to COVID-19 

restrictions. Nine percent (n = 5) of audiologists reported they saw 25% of their patients 

as usual in the clinic during level 3 and 4 restrictions. Two percent (n = 1) saw about 

half of their patients as usual in the clinic, and 1.9% (n = 1) saw all or almost all of their 

patients as usual in the clinic. (Total respondents n = 54) (Figure 14).  
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Figure 15: Adult diagnostic appointments rescheduled for a future date due to COVID-19 level 3 and 4 restrictions 

Fifty-six percent (n = 30) of audiologists rescheduled all or almost all their adult 

diagnostic appointment for a future date due to level 3 and 4 COVID-19 restrictions. 

Fifteen percent (n = 8) rescheduled about 75% of their diagnostic appointments, 13% (n 

= 7) rescheduled about half of their appointments, 5.6% (n = 3) rescheduled about 25% 

of their appointments and 11.1% (n = 6) rescheduled none or almost none of their 

appointments. (Total respondents n = 54) (Figure 15).   

 

 

Figure 16: Adult diagnostic appointments put on a waiting list due to COVID-19 level 3 and 4 restrictions 

Thirty-eight percent (n = 20) of audiologists put all or almost all their adult diagnostic 

appointments on a waiting list due to level 3 and 4 COVID-19 restrictions. Nine percent 

(n = 5) put about 75% of their appointments on a waiting list, 7.5% (n = 4) put about 
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half of their appointments on a waiting list, 22.6% (n = 12) put about 25% of their 

appointments on a waiting list, and 22.6% (n = 12) put no or almost no appointments on 

a waiting list. (Total respondents n = 53) (Figure 16).  

 

 

 

Figure 17: Adult diagnostic remote care appointments offered during level 3 and 4 COVID-19 restrictions 

Fifty-five percent (n = 29) of audiologists offered no or almost no remote care diagnostic 

appointments to their adult patients during level 3 and 4 COVID-19 restrictions. 

Twenty-six percent (n = 14) of audiologists offered about 25% of their patients’ remote 

care diagnostic appointments. Nine percent (n = 5) offered about half of their patients’ 

remote care appointments, 3.8% (n = 2) offered about 75% of their patients’ remote care 

appointments, and 5.7% (n = 3) offered all or almost all their patients remote care 

appointments. (Total respondents n = 53) (Figure 17).  
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Figure 18: Method(s) used for adult diagnostic remote care appointments during level 3 and 4 COVID-19 restrictions 

Of the audiologists who offered remote care to their patients, 81.3% (n = 13) used a 

phone (landline or mobile) as their remote care method.  

 

They specified their reason for using phone (landline or mobile) as: 

  

“Conducting appointments over phone calls does not require setting up new 

applications or devices” 

“Using a mobile phone was the easiest way to contact patients with non-severe 

hearing loss” 

 

They also found it was easier for their client and to ensure their patients had access to 

the care they needed. Participants who used a phone also specified they did this in 

conjunction with email. (Figure 18).  

 

Thirteen percent (n = 2) used an online service to conduct their remote care appointment. 

They specified the services and the reason for using the service as: 

 

 “Manufacturer’s fitting software, which enabled remote care. This required 

access to the internet and a smartphone, along with a basic understanding of 

how to use a smartphone. This method provided both the user and the 

audiologist with more capabilities to adjust the hearing devices.” 

 

Six percent (n = 1) used a method not specified in the list (“other”). The participant 
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established this as: 

The “teleaudiology system of the clinic”.  

 

“Experienced wearers were able to collect their hearing aids contactless, mainly for 

insurance replacements.”  

(Total respondents n = 18) (Figure 18).  

 

 

Figure 19: Proportion of adult diagnostic appointments that had alternative arrangements made during COVID-19 

level 3 and 4 restrictions. 

Sixty-seven percent (n = 29) of audiologists reported that all or almost all their adult 

diagnostic appointments had alternative arrangements made during level 3 and 4 

COVID-19 restrictions. Sixteen percent (n = 7) reported that about 25% of their 

diagnostic appointments had no alternative arrangements made, 4.7% (n = 2) said about 

half of their patients as having no alternative arrangements, 4.7% (n = 2) reported about 

75% of their patients as having no alternative arrangements and 7% (n = 3) reported all 

or almost all their patients as having no alternative arrangements. (Total respondents n = 

43) (Figure 19).  
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3.4.  Adult Hearing Aid Appointments  

In this section, we were interested in learning how the experience of lockdowns and 

level 3-4 restrictions changed the current practice and planning for future adult hearing 

aid appointments. Participants indicated the proportion of adult hearing aid appointments 

they managed in the below ways during COVID-19 level 3 and 4 restrictions. 

 

 

Figure 20: Proportion of adult hearing aid appointments seen as usual in the clinic during COVID-19 level 3 and 4 

restrictions. 

Eighty-three percent (n = 35) of audiologists saw no or almost no hearing aid 

appointments as usual in the clinic during level 3 and 4 COVID-19 restrictions. Fourteen 

percent (n = 6) saw about 25% of hearing aid appointments as usual in the clinic, and 

2.4% (n = 1) saw about 75% of their hearing aid appointments as usual. (Total 

respondents n = 42) (Figure 20).  
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Figure 21: Adult hearing aid appointments put on a waiting list due to level 3 and 4 COVID-19 restrictions 

Twenty-nine percent (n = 12) of audiologists put all or almost all their hearing aid 

appointments on a waitlist due to level 3 and 4 COVID-19 restrictions. Seventeen 

percent (n = 7) put about 75% of their appointments on a waitlist, 7.3% put about half of 

their appointments on a waitlist, 22% put about 25% of their appointments on a waitlist, 

and 24.4% put no or almost no appointments on a waitlist. (Total respondents n = 41) 

(Figure 21).  

 

 

Figure 22: Adult hearing aid appointments rescheduled for a future date due to COVID-19 level 3 and 4 restrictions 

Forty-three percent (n = 18) of audiologists rescheduled all or almost all their hearing 

aid appointments to a future date due to level 3 and 4 COVID-19 restrictions. Thirty-one 

percent (n = 13) rescheduled about 75% of their appointments, 11.9% (n = 5) 

rescheduled about half of their appointments, 9.5% (n = 4) rescheduled about 25% of 
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their appointments, and 4.8% (n = 2) rescheduled none or almost none of their 

appointments. (Total respondents n = 42) (Figure 22).  

 

 

Figure 23: Adult hearing aid remote care appointments offered during level 3 and 4 COVID-19 restrictions 

Thirty-six percent (n = 15) of audiologists offered none or almost none of their hearing 

aid appointment patients a remote care appointment during level 3 and 4 COVID-19 

restrictions. Thirty-six percent (n = 15) offered a remote care appointment to about 25% 

of their hearing aid appointment patients. Fourteen percent (n = 6) offered about half of 

their patients a remote care appointment, 2.4% (n = 1) offered about 75% of their 

patients a remote care appointment, and 11.9% (n = 5) offered all or almost all their 

patients a remote care appointment. (Total respondents n = 42) (Figure 23). 

 

 

Figure 24: Method(s) used for adult hearing aid appointments during level 3 and 4 COVID-19 restrictions 
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Thirty percent (n = 26) of audiologists that offered remote care to their client used a 

phone (landline or mobile) to conduct their remote care appointment. They specified 

their reasons being:  

• It allowed the audiologist to “set up appointment times for remote care”.  

• It was used if the “client did not have internet access. It guaranteed contact with 

the client”.  

• Easy to access for both client and audiologist, available and easy to use.  

• It was used to “provide troubleshooting instructions to the client. If instructions 

did not help, remote care via hearing aid manufacturing software was offered. 

This was also the case if finetuning was required”.  

• It was used to “check up on patients in the middle of trialling hearing aids”.  

• “Discussions and counselling were conducted on the phone when possible”.  

• A phone call was “used for follow-up hearing aid appointments, not for hearing 

aid fittings”.  

• “Remote fittings (via the manufacturer’s application) alongside phone calls were 

conducted so adjustments could be made to the hearing aid during the 

consultation”.  

• “Phone calls were also used to conduct care calls to ensure patients were not 

isolated”.  

 (Figure 24). 

 

Nineteen percent (n = 15) used an online service to conduct remote care appointments. 

They specified the online service and the reason why they used that service as: 

• Email was used because it was “easier to communicate with patients (especially 

if they could not hear over the phone)”. However, “not all patients had access to 

email”. One participant used email to send videos to help with troubleshooting.  

• “Phonak target remote care software was used to adjust the hearing aid 

remotely”.  

• “Zoom was used for hearing aid follow-ups and troubleshooting”. 

• “Oticon RemoteCare software was used to make hearing aid adjustments”.  

• “Remote care via the hearing aids allowed access to hearing aid functionality, 

allowed the device to be connected, troubleshooting and datalogging 

information”.  
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• One participant reported, “manufacturer remote care software was used if 

possible. Otherwise, Skype, Zoom or Facetime was used”.  

(Figure 24).  

 

Five percent (n = 4) used methods not listed on the survey question (“other”). They 

specified their method and reason why they used it as: 

• “Email correspondence to help with hearing aid issues and questions.” 

• “Teleaudiology”  

• “Experienced wearers were able to collect their hearing aids contactless, mainly 

for insurance replacements.” 

• “Contactless service during level 3.”  

(Total respondents n= 42) (Figure 24).  

 

 

Figure 25: Proportion of adult hearing aid appointments that had alternative arrangements made during COVID-19 

level 3 and 4 restrictions. 

Seventy-three percent (n = 30) of audiologists reported that all or almost all of their 

hearing aid appointments had alternative arrangements made due to level 3 and 4 

COVID-19 restrictions. Twenty percent (n = 8) reported about 25% of their hearing aid 

appointments having no alternative arrangements made, and 7.3% (n = 3) of audiologists 

reported about half of their appointments had no alternative arrangements made. (Total 

respondents n = 41) (Figure 25).  
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3.5.  Tinnitus Care Appointments  

In this section, we were interested in learning how the experience of lockdowns and 

level 3-4 restrictions changed the current practice and planning for future tinnitus care 

appointments. Participants indicated the proportion of tinnitus care appointments they 

managed in each of the below ways during COVID-19 level 3 and 4 restrictions. 

 

 

Figure 26: Proportion of tinnitus care appointments seen as usual in the clinic during COVID-19 level 3 and 4 

restrictions 

Eighty-eight percent (n = 21) of audiologists (that provide tinnitus care) reported that 

they saw no or almost no patients as usual in the clinic due to level 3 and 4 COVID-19 

restrictions. Eight percent (n = 2) provided 25% of their patients’ tinnitus care as usual 

in the clinic, and 4.2% (n = 1) provided all or almost all their patients tinnitus care as 

usual in the clinic. (Total respondents n = 24) (Figure 26). 
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Figure 27: Tinnitus care appointments rescheduled for a future date due to COVID-19 level 3 and 4 restrictions. 

Fifty-nine percent (n = 14) of audiologists rescheduled all or almost all of their tinnitus 

appointments for a future date due to level 3 and 4 COVID-19 restrictions. Four percent 

(n = 1) rescheduled about 75% of their appointments, 4.2% (n =1) rescheduled about 

half of their tinnitus appointments for a future date, and 33.3% (n = 8) rescheduled no or 

almost no appointments for a future date. (Total respondents n = 24) (Figure 27).  

 

 

Figure 28: Proportion of tinnitus care appointments put on a waiting list due to level 3 and 4 COVID-19 restrictions 

Fifty-four percent (n = 13) of audiologists (that provide tinnitus care) put no or almost 

no appointments on a waiting list due to level 3 and 4 COVID-19 restrictions. Four 

percent (n = 1) put about 25% of their appointments on a waiting list, 8.3% (n = 2) put 

about 75% of their appointments on a waiting list, and 33.3% (n = 8) put all or almost all 

0

2

4

6

8

10

12

14

16

None or almost none About half About 75% All or almost all

N
u

m
b

er
 o

f 
p

ar
ti

ci
p

an
ts

Proportion of appointments

Tinnitus appointments rescheduled for a future date

0

2

4

6

8

10

12

14

None or almost none About 25% About 75% All or almost all

N
u

m
b

er
 o

f 
p

ar
ti

ci
p

an
ts

Proportion of appointments

Tinnitus care appointments put on a waiting list



54 

 

appointments on a waiting list. (Total respondents n = 24) (Figure 28).  

 

Eighty-eight percent (n = 21) of audiologists that provide tinnitus care indicated that all 

or almost all their tinnitus care appointments had alternative arrangements made due to 

level 3 and 4 COVID-19 restrictions. Thirteen percent (n = 3) of audiologists indicated 

that no or almost no tinnitus care appointments had alternative arrangements made due 

to level 3 and 4 COVID-19 restrictions. (Total respondents n = 24) (No figure attached). 

 

 

Figure 29: Percentage of tinnitus care appointments offered during level 3 and 4 COVID-19 restrictions 

Eighty percent (n = 19) of audiologists indicated that no or almost no remote care 

appointments were offered for tinnitus care due to level 3 and 4 COVID-19 restrictions. 

Thirteen percent (n = 3) of audiologists provided remote care appointments for about 

25% of their tinnitus care patients, and 8.3% (n = 2) provided all or almost all their 

tinnitus care appointments remotely. (Total respondents n = 24) (Figure 29).  
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(No figure attached). 
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• Zoom was used to conduct “counselling sessions and tinnitus follow-up 

appointments”.  

• Email was used for when “a client found it difficult to hear on the phone or if 

they are difficult to get ahold of”.  

• Skype. 

(Total respondents n = 7) (No figure attached).  
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3.6. Vestibular Care Appointments  

In this section, we were interested in learning how the experience of lockdowns and 

level 3-4 restrictions changed the current practice and planning for future vestibular care 

appointments. Participants indicated the proportion of vestibular care appointments they 

managed in the below ways during COVID-19 level 3 and 4 restrictions.  

 

No vestibular care appointments were held as usual in the clinic due to COVID-19 level 

3 and 4 restrictions. This was indicated by both (n = 2) audiologists in the current study 

who provide vestibular care.  

 

One vestibular audiologist reported that no or almost no appointments were rescheduled 

for after COVID-19 level 3 and 4 restrictions. The other indicated that all or almost all 

vestibular care appointments were rescheduled for a later date.  

 

One vestibular audiologist indicated that all or almost all appointments were put on a 

waiting list due to level 3 and 4 COVID-19 restrictions. The other did not respond to this 

question. 

 

One vestibular audiologist offered no or almost no vestibular care appointments 

remotely during COVID-19 level 3 and 4 restrictions. The other did not respond to this 

question. 

 

One vestibular audiologist reported offering all or almost all vestibular care 

appointments alternative arrangements due to COVID-19 level 3 and 4 restrictions. The 

other did not respond to this question. 

 

 

 

 

 

 

 

 

 

 



57 

 

3.7.  Remote Care Appointments  

 

Eighty percent (n = 63) of participants, who responded to this survey, indicated that they 

offered a remote care appointment. (Total respondents n = 78) (No figure attached).  

 

 

Figure 30: Proportion of patients that accepted remote care appointments during level 3 and 4 COVID-19 restrictions 

Thirty-three percent (n = 14) of audiologists reported that no or almost no adult patients 

accepted the available remote care appointments during level 3 and 4 COVID-19 

restrictions.  Forty-five percent (n = 19) said that about 25% of adult patients took the 

remote care offered. Nineteen percent (n = 8) reported about half of their patients 

accepted the remote care appointments, and 2.4% (n = 1) indicated that about 75% of 

their adult patients took the remote care appointments. (Total respondents n = 42) 

(Figure 30).  

 

0

2

4

6

8

10

12

14

16

18

20

None or almost none About 25% About half About 75%

N
u

m
b

er
 o

f 
p

ar
ti

ci
p

an
ts

 

Proportion of appointments

Proportion of adult patients that accepted the remote care appointments 
offered



58 

 

 

Figure 31: Adult remote care appointments completed during level 3 and 4 COVID-19 restrictions 

Twenty-four percent (n = 10) of audiologists indicated that they completed no remote 

care appointments during COVID-19 level 3 and 4 restrictions. Forty-nine percent (n = 

20) reported completing an estimated 5–10 remote care appointments, 4.9% (n = 2) 

completed 10–15 remote care appointments, 2.4% (n = 1) said they did 15–20 remote 

care appointments and 19.5% (n = 8) indicated completing 20+ remote care 

appointments. (Total respondents n = 41) (Figure 31).  

 

Fifty-seven percent (n = 27) of audiologists indicated the use of remote care 

appointments before COVID-19 restrictions came into place. The reasons include:  

• “Patients lived far away, only brought them in for adjustment appointments”.  

• “This service is offered by my company and implemented for those that found it 

difficult to access audiological care due to transportation, location or mobility”.  
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• “For our families that are out of Auckland, we do sometimes have a "mapping 

partner", which is someone who will go to the family with the equipment to 

connect the CIs, and then we take over their computer remotely to do the session. 

This is only for our implanted children who we don't need to do aided testing for 

at that particular time”.  

• If a client did not attend the appointment, then “we would call and see if they 

were happy with the aids over the phone”.  

• “Improved efficiency of clinical resources and allowed streamlining of 

appointments”.  
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• “Easier for patients who cannot attend appointments due to work commitments 

or travel time.” 

• “Occasionally used for those who were unable to access the clinic within normal 

work hours.”  

• “Not as much, but we have used Remote Check to highlight issues for a while 

with Cis.”  

• “Due to experience the previous year, a generally small increase in planned 

phone follow-up appointments”.  

 

Forty-three percent (n = 20) of audiologists indicated no use of remote care before 

COVID-19 level 3 and 4 restrictions. The reasons include: 

• It was “easier to work with the older population in person”.  

• “People preferred in-clinic visits due to socialising and getting hands-on 

experience”.  

• “Our company never offered it”.  

• “Occasionally, if patients did not attend, I would finalise hearing aids over the 

phone if there were no problems with the aids”.  

• They were “not trained in remote care”.  

• “Only used remote care when someone could not attend an appointment, but this 

was very rare”.  

(Total respondents n = 47) (No figure attached).  

 

 

Figure 32: Type of appointments remote care was used for before COVID-19 restrictions 

Twenty-two audiologists used remote care for adult rehabilitation sessions before 
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COVID-19 level 3 and 4 restrictions. Six audiologists used remote care for adult 

diagnostic appointments, five audiologists used remote care for paediatric appointments, 

four audiologists used remote care for tinnitus care, and three audiologists used remote 

care for “other”. No audiologists used remote care for vestibular care before COVID-19 

restrictions. (Figure 32). 
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In this section, we want to know, when compared with face-to-face care, how remote 

care has impacted audiologists’ patients regarding: 

 

Figure 33: Factors that have affected patients due to remote care appointments 

Waiting time  

Nine audiologists reported waiting time to get an appointment was much better for their 

patients when comparing remote care with face-to-face care. Twelve audiologists 

indicated waiting time was better. Ten audiologists reported waiting time as being no 

different. One audiologist noted that waiting time was poorer. No audiologists reported 

waiting time to be much poorer for their patients. (Figure 33).  

 

Travel to/from appointment 

Twenty audiologists indicated travel to/from the appointment was much better for their 

patients when comparing remote care with face-to-face care. Nine audiologists reported 

that travel was better, three audiologists indicated that travel was no different, one 

audiologist reported that travel was poorer. No audiologist reported travel to/from the 

appointment to be much poorer. (Figure 33). 

 

The convenience of remote care 

Nine audiologists found the convenience of remote care to be much better for their 

patients when comparing remote care with face-to-face care. Twelve audiologists 

indicated convenience was better, eleven audiologists reported convenience was no 

different when comparing remote care with face-to-face care, one audiologist found 

convenience to be poorer. No audiologists indicated convenience to be much poorer for 

their patients when compared with face-to-face care. (Figure 33). 
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Quality of service 

Three audiologists reported the quality of service to be much better for their patients 

when comparing remote care with face-to-face care. Two audiologists indicated the 

quality of service as better, nineteen audiologists believed the quality of service to be no 

different, eight audiologists found the quality of service to be poorer, and one 

audiologist indicated that quality of service was much poorer. (Figure 33). 

 

Patient Satisfaction 

One audiologist found patient satisfaction much better for their patients when comparing 

remote care with face-to-face care. Seven audiologists found patient satisfaction to be 

better, seventeen audiologists found no difference in patient satisfaction, and six 

audiologists indicated that patient satisfaction was poorer. No audiologist indicated that 

patient satisfaction was much poorer.  (Figure 33). 

 

Quality of interpersonal interactions 

One audiologist found the quality of interpersonal interactions much better for their 

patients when comparing remote care with face-to-face care. One audiologist indicated 

that the quality of interpersonal interactions was better; thirteen audiologists reported no 

difference in the quality of interpersonal interactions. Seventeen audiologists found the 

quality of interpersonal interactions poorer, and one audiologist found the quality of 

interpersonal interactions much poorer. (Figure 33). 
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In this section, we want to know, when compared with face-to-face care, how 

audiologists think remote care would impact their patients regarding: 

 

Figure 34: Audiologists' opinion on factors that would affect their patients due to remote care appointments 

Waiting time to get an appointment 

Nine audiologists believed waiting time would be much better for their patients when 

conducting remote care than face-to-face care.  Sixteen audiologists believed waiting 

time would be better. Eleven audiologists thought there would be no difference in 

waiting time between remote care and face-to-face care. No audiologists indicated that 

they believed waiting time would be poorer or much poorer for their patients when using 

remote care. (Figure 34).  

 

Travel to/from appointment  

Twenty-one audiologists thought travelling to/from appointments would be much better 

for their patients when comparing remote care to face-to-face care. Fourteen audiologists 

thought travel to/from appointment would be better, one audiologist thought there would 

be no difference in travel between remote and face-to-face care. No audiologist thought 

that travel to/from appointments would be poorer or much poorer for their patients. 

(Figure 34). 

 

Convenience  

Twelve audiologists believed remote care to be much better for convenience than face-

to-face care for their patients. Sixteen audiologists thought remote care would have 

better convenience, eight audiologists thought there would be no difference in 

convenience between remote and face-to-face care. No audiologist thought convenience 
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would be poorer or much poorer for their patients. (Figure 34). 

 

Quality of service  

Three audiologists thought the quality of service would be much better for their patients 

when using remote care than face-to-face care. One audiologist believed the quality of 

service would be better, nine audiologists thought there would be no difference in the 

quality of service between remote and face-to-face care. Seventeen audiologists thought 

the quality of service would be poorer with remote care, and six audiologists thought the 

quality of service would be much poorer. (Figure 34). 

 

Patient satisfaction 

Two audiologists thought patient satisfaction would be much better with remote care 

than face-to-face care. Four audiologists thought patient satisfaction would be better, 

fourteen audiologists thought patient satisfaction would not differ between remote and 

face-to-face care. Thirteen audiologists thought patient satisfaction would be poorer, and 

three audiologists thought patient satisfaction would be much poorer. (Figure 34). 

 

Quality of interpersonal interactions 

Two audiologists thought the quality of interpersonal interactions would be much better 

with remote care than face-to-face care. No audiologist believed that the quality of 

interpersonal interactions would be better. Six audiologists thought there was no 

difference in the quality of interpersonal interactions between remote and face-to-face 

care. Twenty-two audiologists believed interpersonal interactions would be poorer, and 

six audiologists thought interpersonal interactions would be much poorer. (Figure 34). 
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In this section, we investigated, when compared with face-to-face care, how audiologists  

rated the impact remote care has had for them regarding: 

 

Figure 35: Audiologists' opinion on factors that would impact themselves due to remote care appointments 

Convenient  

Two audiologists thought remote care was much more convenient for them than face-to-

face care. Eight audiologists thought remote care was more convenient, twelve 

audiologists thought there was no difference in convenience between remote and face-

to-face care. Nine audiologists believed remote care would be less convenient, and one 

audiologist thought convenience would be much less. (Figure 35).  

 

Confidence in the services audiologists provide  

Two audiologists had much more confidence in their services with remote care than 

face-to-face care. Four audiologists had more confidence in their services with remote 

care. Eleven audiologists found no difference in confidence in their services between 

remote and face-to-face care. Fifteen audiologists had less confidence in the services 

they provided with remote care versus face-to-face care, and one audiologist had much 

less confidence with remote care. (Figure 35).  

 

Flexibility in services audiologists provide 

Six audiologists believed they had much more flexibility in the services they offered 

with remote care than with face-to-face care. Nine audiologists thought they had more 

flexibility, ten audiologists thought there was no difference in flexibility between remote 

and face-to-face care. Eight audiologists thought there was less flexibility. No 

audiologist indicated that remote care had much less flexibility. (Figure 35).  
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Flexibility in the scheduling of appointments 

Six audiologists thought they had much more flexibility in scheduling remote care 

appointments than face-to-face care. Nine audiologists thought they had more flexibility. 

Ten audiologists thought there was no difference in flexibility when comparing remote 

care to face-to-face care. Eight audiologists thought there was less flexibility. No 

audiologists indicated that remote care provided much less flexibility than face-to-face 

care. (Figure 35).  
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3.8. Notable Comparisons 

Table 3: Management approach taken for different patient populations/appointment types during COVID-19 level 3 

and 4 restrictions 

 

Values shown are the percentage of audiologists who managed 25% or more of their patients using each 

approach. The number of respondents is in parentheses.  

  

3.8.1. Practice changes following COVID-19 restrictions  

 

Seeing patients as usual in the clinic during COVID-19 level 3 and 4 restrictions  

Paediatric audiologists (38.9%, n = 7) reported seeing the most patients as usual in the 

clinic during level 3 and 4 COVID-19 restrictions. This was followed by adult hearing 

aid appointments (16.4%, n = 7), adult diagnostic appointments (12.9%, n = 7) and 

tinnitus care (12.2%, n = 3). Vestibular audiologists reported seeing no patients as usual 

in the clinic during level 3 and 4 COVID-19 restrictions. 

 

Putting appointments on a waitlist during COVID-19 level 3 and 4 restrictions 

Most appointments were waitlisted across population types/appointment types, with 

vestibular care appointments having the highest proportion of waitlisted appointments 

(100%, n = 1). This was followed by adult diagnostic appointments (77.1%, n = 41), 

adult hearing aid appointments (75.7%, n = 31), paediatric appointments (47.1%, n = 8) 

and tinnitus care (45.6%, n = 11).  

 

Rescheduling appointments during COVID-19 level 3 and 4 restrictions  

A high number of appointments were rescheduled during COVID-19 level 3 and 4 

restrictions across appointment and population types. Paediatric appointments had the 

highest proportion of rescheduled appointments (99.7%, n = 18), followed by adult 

hearing aid appointments (95.4%, n = 40), adult diagnostic appointments (89.6%, n = 

 Management approach used:  

Patient/appointment 

type: 

Saw the 

patient as 

usual  

Appointment 

waitlisted 

Rescheduled 

appointment  

Offered 

remote care 

appointment  

Paediatric 38.9% (7) 47.1% (8) 99.7% (18) 39.6% (7) 

Adult diagnostic 12.9% (7) 77.1% (41) 89.6% (48) 44.5% (24) 

Adult hearing aid 16.4% (7) 75.7% (31) 95.4% (40) 64.3% (27) 

Tinnitus care 12.2% (3) 45.6% (11) 67.0% (16) 21.3% (5) 

Vestibular care  0.0% (2) 100% (1) 50% (1) 0.0% (2) 
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48), tinnitus care (67%, n = 16) and vestibular care (50%, n = 1).  

 

Use of remote care before and during COVID-19 level 3 and 4 restrictions 

The highest proportion of remote care appointments offered by audiologists was for 

adult hearing aid appointments (64.3%, n = 27) during COVID-19 level 3 and 4 

restrictions (Table 2). Adult hearing aid appointments before COVID-19 level 3 and 4 

restrictions also had the highest proportion of remote care appointments, with 28% (n = 

22) of audiologists offering it (Figure 30).   

 

This followed by adult diagnostic remote care appointments being offered by 44.5% (n = 

24) of audiologists during COVID-19 level 3 and 4 restrictions (Table 1). Before 

COVID-19 level 3 and 4 restrictions, adult diagnostic appointments had the second-

highest proportion of remote care appointments offered by audiologists (8%, n = 6) 

(Figure 30).  

 

During COVID-19 level 3 and 4 restrictions, vestibular care had the least amount of 

remote care offered (0.0%, n = 2) (Table 1). This was also the case before COVID-19, 

with no audiologists using remote appointments for vestibular care (Figure 30).  

 

Acceptance of remote care appointments 

During COVID-19 level 3 and 4 restrictions, paediatric audiologists (100%, n = 6) 

reported a higher acceptance rate of remote care appointments than adult care 

audiologists (66.4%, n = 28). The values used are the percentage of audiologists who 

reported 25% or more of their patients accepted remote care.  
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3.9. Inductive Analysis: Impact of remote care during COVID-19 

restrictions 

 

3.9.1. Managing appointments  

Factors paediatric audiologists considered when deciding how to manage appointments 

that needed to be changed due to COVID-19 restrictions 

The two main themes found in the participants’ responses to this question were clinician 

decision-making and clinical practice. Under the theme of clinical decision making was 

one category of response: evaluating patient status. When evaluating the patients’ status, 

the urgency to see patients was considered by audiologists. One participant responded, 

“Urgency of care, for our children in assessment for CIs [cochlear implants], do they 

have enough hearing thresholds that they can continue with hearing aids for a few more 

weeks,”, another said “The main factor is urgency - do they need to be seen to remain 

'on air' or have they newly received their hearing devices (i.e. received just before 

lockdown) and may not be hearing at appropriate levels yet.”. Audiologists also 

considered caregiver’s opinion when considering remote care as illustrated by the 

following statement “…how are the family feeling about coming into clinic in level 3”.  

 

Under the theme of clinical practice was one category: protocol management. When 

considering protocol management, audiologists considered the ability to conduct specific 

procedures remotely and following Ministry of Health guidelines. When managing 

appointments, respondents noted they had to consider what procedures they could or 

could not perform remotely. For instance, one respondent noted, “Depends on whether a 

history needed to be taken as that could be done over the phone”, while another reported 

whether they “can we get any information over the phone…”. Following Ministry of 

Health guidelines was also a factor due to the restrictions imposed by COVID-19. This 

is illustrated by the following statements from two different respondents: “They couldn't 

be seen in clinic safely under level 4 as it isn't deemed essential, and under level 3 felt it 

was too strange an environment for kids to get accurate results.” and “Ability to see 

face to face - Level 3 this is fine, Level 4 it is not”.  

 

Factors influencing paediatric audiologists when considering whom to offer remote care 

Two main themes were identified for this question: clinical decision-making and clinical 

protocol. One category of response was placed under the theme of clinical decision-

making: evaluating patient status. When considering whom to offer remote care, the 
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urgency to see the patient was assessed. For instance, one participant responded, 

“Urgency of situation, hearing levels, more concerned about children with worse 

hearing loss…”. Another factor considered was what aspects of the appointment could 

be conducted remotely to reduce patient time in the clinic. This is illustrated by the 

following statements from two different participants: “If it is possible to have a session 

online (i.e., no testing required) then it was offered.”; “If I was assigned to work from 

home then I would be assigned to call patients on the waiting list. Whereas if I was 

assigned to go into work (as working in a DHB), I have been assigned to see patients or 

to pre-programmed aids with s-REMs so we can offer shorter fitting appointments post 

lockdown. Can we just follow up with questionnaires and follow up questions to the 

parents over the phone (hearing aid patients). Will getting a full history with UNHSEIP 

results and B4 school check results help us retriage them into a different slot i.e., OAE 

clinic vs VRA or play full clinic.”.  

 

For the theme of clinical protocol, one category of response was identified: following 

Ministry of Health guidelines. Specifically, participants considered whether the family 

could follow COVID-19 protocols in the clinic. For example, a participant responded, 

“Social distancing is difficult, kids don't always want to wear masks and we want to put 

our families through as little risk as possible”.  

 

Factors influencing paediatric audiologists to not offer remote care appointments to 

patients during COVID-19 restrictions 

One theme was found in the participant’s response to this question: clinical practice. 

Under the theme of clinical practice were three categories of response: clinical 

infrastructure, clinician knowledge, and clinician preference. Audiologists found that 

they could not conduct routine clinical procedures remotely; therefore, they did not offer 

remote care to their patients. For instance, one participant said, “We require soundfield 

and an audiometer to be able to test our children”, another said there was a “Need for 

diagnostic testing including ABR and VRA”. For clinician knowledge, audiologists 

responded, “I am not trained in remote care yet, so it wasn't offered”, and that they were 

“Unable to manage technology (to use the app), access to internet/device”. This 

suggests that audiologists have limited knowledge of using current technology to 

provide audiological care remotely. Clinician preference demonstrated that audiologists 

prefer to see patients after COVID-19 restrictions end as illustrated by the following two 

statements “Easier, more effective to see post lockdown and provide full service”; “…if 
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problems they were rescheduled post lockdown.” 

 

Factors considered when deciding how to manage adult appointments that need to be 

changed due to COVID-19 restrictions 

Participants’ responses demonstrated two main themes: patient experience and clinical 

practice. One category of response was under the theme of patient experience: patient-

related factors. Patient-related factors included patient competency, preference and 

access to hearing over technology. For instance, one respondent noted, “The majority of 

patients were unable to manage RemoteCare technology and connectivity via their 

phone (due to age/digital illiteracy). So unable to use RemoteCare to adjust aids.”. The 

patient’s experience with hearing aids was also considered when managing 

appointments that needed to be changed. This was illustrated by the following statement 

“We could help experienced users more easily than first-time users and often New users 

have to have trial extended so we could see them face to face.”. The patient’s location 

also played a part in deciding how to manage their appointments. For example, one 

individual responded, “Location was also important, i.e., if they were in a level 2 region 

that could be serviced by a clinician in person, I would usually arrange an in-person 

appointment. If they were in Auckland, I would prioritise a virtual appointment”.  

 

There were three categories of responses for the theme of clinical practice: remote care 

technology, clinical decision-making, and following Ministry of Health guidelines. 

Under remote care technology, audiologists evaluated which aspects of the appointment 

could be conducted remotely. For instance, a participant responded, “What needed to be 

done i.e., can't do fittings over the phone but can do follow-ups”. Another said they 

“…completed any possible parts of appointment over the phone”. Many responses 

indicated that audiologists’ access to teleaudiology technology was also a factor. One 

individual responded, “Not set up for remote diagnostic appts so unable to do any of 

these.” another said, “My employer does not offer remote services.”. Clinical decision-

making was done when considering how urgent it was to see the patient. Illustrated by 

the following two statements: “Assessing the need of the client i.e., if they are severely 

hearing impaired or struggling, to push them forward and prioritise a virtual 

appointment. Existing patients were prioritised.”; “All the adults I see have severe to 

profound hearing loss so do need to be seen quickly if something goes wrong with their 

hearing aids. So, I considered whether they had one or two hearing aids. If they were 

essential workers or parents”. Responses indicated that participants had to follow 
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Ministry of Health guidelines and adjust services according to COVID-19 protocol. For 

example, one individual responded, “Level 4 was only phone consult to attempt to offer 

support. We were unable to help in any other way. In L3, we could do insurance 

replacements and follow up under L2.”.  

 

Factors influencing audiologists to offer remote care to adult patients during COVID-19 

restrictions 

The main themes identified in participants’ responses to this question were: patient 

experience and clinical decision making. Under the theme of patient experience, 

responses indicated that patient factors such as their competency, preference and access 

to hearing over technology played a role in offering remote care. For instance, one 

respondent noted, “They need 1. the appropriate hearing aid model, 2. the appropriate 

phone/tablet device and 3. the appropriate knowledge of technology. Some patients even 

with all three still prefer a face-to-face appointment, which is fine as preference”.  

 

Under the theme of clinical decision making were two categories of responses: 

evaluation of remote care use and following Ministry of Health guidelines. Responses 

indicated when evaluating remote care, it was offered depending on the type of 

appointment required for the patient. For example, one participant responded that a 

factor that influenced them was whether “…it can be done remotely i.e., discussion, 

outcomes measure and fine-tuning”. Participants also indicated evaluating the urgency 

of the appointment. For instance, a respondent mentioned a factor as “Urgency of the 

client for help.”. Many respondents indicated that following Ministry of Health 

guidelines also played a role in offering remote care and influenced changes in service 

provision. One respondent said, “Restrictions imposed by MOH, Client experience. 

MOH don’t allow in-person appointments during L3 and 4.”.  

 

Factors influencing audiologists not to offer remote care during COVID-19 restrictions 

Two themes emerged from the participant’s response to this question: clinical practice 

and patient experience. Under clinical practice, respondents indicated that certain 

appointments could not be conducted remotely due to the appointment type required by 

the patient. For example, one participant responded, “If it is physical issues (broken 

pieces, cleaning, wax), can't really help remotely”, another said, “Need for equipment or 

face to face/hands-on required”. Clinician preference was another factor as many 

participants indicated that they would prefer to see their patients in person. One 
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individual responded, “I feel strongly that Audiology best practice should be followed, 

and in-person appointments are always better than remote….”. Many responses 

indicated clinical decision making came into play when considering how urgent it was to 

see the patient. One respondent remarked “Not urgent the appointment was delayed, i.e., 

follow ups but contacted a few anyway to make sure they were happy to wait”.  

 

Under patient experience was one category of response: patient-related factors. This 

included patient competency, preference, and access to hearing over technology. As 

illustrated by the following two statements: “Lack of access to online systems (no app, 

no Wi-Fi, no computer or smartphone), also client personality and comfort with 

technology. If it was going to stress them out more then declined.”, “If remote care is 

causing them anxiety or they cannot hear properly. Also, if they prefer face to face in the 

clinic with me rather than seeing someone else from the virtual care team”. Patient 

experience with hearing aids played a role when considering remote care as illustrated 

by the following two statements: “Too much complex information and the patient had 

not seen us or worn hg aids before.”; “Severity of hearing loss and experience with 

hearing aids. Severity- they can’t hear me on the phone. Experience- much more likely 

to try a remote appointment if they know about HAs already” 

 

3.9.2. Waiting time  

Why audiologists thought waiting time for remote care would be better/much better  

Two themes emerged from the participant's response to this question: remote care 

benefits and limitations. Under benefits of remote care were four categories of 

responses: accessibility, flexibility, appointment length and location. Responses 

indicated that remote care would improve waiting time and provide greater accessibility 

to patients during COVID-19 restrictions. This was shown in a participant's response 

“Clients were able to be consulted during level 4/3 when face to face appointments were 

not possible (i.e., did not have to wait until level 2)”. A statement noting that 

“Appointments can be conducted after-hours more easily” suggests that participants 

think flexibility in booking remote care appointments would be better, leading to 

reduced waiting times. Remote care appointments were perceived to be shorter, as 

illustrated by the following statement “Shorter appointment therefore easier to place 

within clinical calendar”. Location was also a key factor as participants responded that 

patients would not have to physically attend appointments in the clinic, leading to a 

significantly reduced wait time. One participant noted, “Being able to accommodate 
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appointments faster due to lack of travel limitations”.  

 

Under limitations of remote care was one category of response: clinical protocol. There 

was an indication that remote care has limited procedures, reducing appointment times. 

A statement by one participant illustrated this “I would not be able to perform most of 

the tests so appointments would be much faster”.  

 

Why audiologists believed waiting time for remote care was better/much better 

One theme was identified in the participants' response to this question: benefits of 

remote care. Under benefits of remote care were four categories of responses: 

accessibility, flexibility, appointment length and location. Audiologists indicated that 

remote care provided greater accessibility to patients during COVID-19 restrictions. 

This is illustrated by the following statements from two different respondents: “Usually 

for patients that live in remote parts of NZ, they are serviced by satellite clinics that 

have a wait time of 3-4 weeks average. We were able to see them every 1-2 weeks if 

needed.”; “I could do remote care appointments during Level 3, when patients were not 

allowed into our clinic”. Furthermore, responses indicated greater flexibility in booking 

remote care appointments, reducing waiting time. For example, one respondent said, 

“Lack of other appointments meant the day was free to book remote appointments”. A 

statement noting that they “Can do the appointment in a shorter time frame, so easier to 

fit more people into one day” indicates that remote care appointments have a shorter 

time length leading to a reduced waiting time. Many responses indicated that waiting 

time was better due to patients not having to attend appointments in the clinic physically. 

For instance, one respondent noted, “When I had a cancellation I could contact patients, 

also they were more willing to have appointments early in the morning before 

work/school etc because no traffic issues and no parking problems, so not as much 

conflict over time” while another said, “Some patients able to make a 30 min 

appointment from work/ no travel time”.  

 

3.9.3. Travel  

Why audiologists think travel would be better/much better for remote care 

One theme emerged from the participant's response to this question: benefits of remote 

care. Under the theme of benefits of remote care were three categories of responses: 

travel time, convenience, and accessibility. Many participants indicated that no 

travelling was required for remote care, which would benefit many patients. For 
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example, one participant said, "Clients can be seen at home, without travelling. As some 

clients are unable to drive or have mobility issues, virtual appointments were more 

reliable as they could be performed at home”. There was also an indication that due to 

no travelling required, remote care would be cost and time-efficient, as illustrated by the 

following two statements: “More convenient for the client, reduced travel time and need 

to organise transport”; “Clients don't need to come into clinic, many of our clients live 

remotely, some have an 1hr+ travel time one way”. Responses indicated that as travel 

would no longer be a factor for many patients, access to audiological care increased. For 

instance, one respondent noted, “Cover a large geographical area - families with young 

children struggle to travel”, while another said, “Ease of access/response time”.  

 

Why audiologists believed travel for remote care was better/much better 

One theme was identified from the participant's responses: the benefits of remote care. 

Under the theme of benefits of remote care were four categories of responses: travel 

time, convenience, accessibility, and flexibility. Participants indicated that no travel time 

for remote care was incredibly beneficial during COVID-19 restrictions. For example, 

one individual responded, “Clients don't need to come into clinic, many of our clients 

live remotely, some have an 1hr+ travel time one way”. Many responses indicated that 

remote care was convenient and cost and time efficient. This was illustrated by the 

following two statements “Being able to phone the client at home saves them travel time 

and money for fuel.”; “Travel to an apt is a common barrier to attendance, including 

parking availability and cost”. Remote care also allows audiological services to be more 

accessible. For instance, one individual responded, “More people had access to phones 

or the internet relative to reliable transport to visit a clinic”. Responses indicated that 

the lack of travelling to appointments meant appointment times could be more flexible. 

One individual responded, “Flexible hours, no need to travel to work,” another said they 

were “Able to fill in a gap faster due to reduced travel time”.  

 

3.9.4. Convenience  

Audiologist's opinion on why patients will find the convenience of remote care to be 

better/much better 

One theme emerged from the participant's response to this question: benefits of remote 

care. Under the theme of benefits of remote care were two categories of responses: cost 

and time efficient and realistic hearing aid trial. Respondents indicated that the 

convenience of remote care would be better/much better as patients do not have to travel 
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to attend the clinic physically. For example, one participant said, “Being able to do it at 

home and removes transportation barriers”. Many responses indicated that there were 

more flexible appointment times. One individual responded, “Very handy for busy 

clients. can schedule appointments that fit their diary and no need for them to travel to 

the clinic”. Responses indicated that remote care significantly reduced waiting times, as 

illustrated by the following two statements: “No wait time or travel”; “Waiting times 

and travel are good…”. A statement noting that patients “Can test real sounds like TV, 

room echo, family” suggests that remote care allows a hearing aid trial where 

participants can test out hearing aids in realistic situations.   

 

Audiologist's opinion on why patients found the convenience of remote care to be 

better/much better 

Two main themes were found in the participant's response to this question: benefits of 

remote care and patient experience. For the theme of benefits of remote care were two 

categories of responses: cost and time efficiency and accessibility to audiological care. 

Respondents indicated that due to remote care being an option, many patients did not 

need to travel to receive audiological care, making remote care far more cost and time 

efficient. For example, one respondent noted, “No travelling to appointment, less risk of 

contact with others (i.e., Covid)” another said, “The convenience of not travelling far 

and their concerns are solved”. Participants also indicated that they were able to provide 

more flexible appointment times. As illustrated by the following two statements: “Able 

to work in better with their lives/schedules, often both parents’ home so both able to 

attend the appointment”; “Work around their diaries better. And work to mine as well”. 

There was an indication that remote care allowed appointments that otherwise would not 

have occurred due to COVID-19 restrictions. For instance, one respondent noted, “As 

they otherwise would have had to wait for lockdown restrictions to be lifted”.  

 

One category of response was under the theme of patient experience: patient-related 

factors. Participants indicated that patient competency with technology allowed remote 

care to be more convenient. Specifically, one participant responded, “If they have the 

necessary technical skills to do the appointment then it’s a lot more convenient then 

going into a clinic”.  

 

 

Why remote care appointments will be less/much less convenient for audiologists 



77 

 

Two themes were identified from the participant's response to this question: clinical 

protocol and limitations of remote care. Under clinical protocol were two categories of 

responses: clinician preference and limited clinical procedures available remotely. Under 

clinician preference, responses indicated that participants preferred face-to-face 

appointments. For example, “Personal preference, I find them less enjoyable to do and 

trickier to resolve problems over the phone”, another said, “I don’t like working through 

phone/computer, so it caused me stress.”. Routine clinical procedures are also 

unavailable through remote services, as illustrated by the following statement “I am not 

able to carry out full aspects of the appointments in some cases -- I might be able to get 

finetuning done, but there might be other issues that will have to wait until client is able 

to come to clinic.”.  

 

Under the theme of limitations of remote care were two categories of responses: 

technical issues and communication. Under technical issues, participants indicated that a 

lack of client/patient competency for remote care would create challenges. One 

participant responded, “You have less control, relies on clients being able to set up app 

and use it effectively”, another said, “I need to do extra preparation to make sure the 

client/I am able to do remote appointment”. Under communication, participants 

responded that they would miss body cues when communicating over remote services. 

One participant said, “I don't feel I could get the full cues you get from a face-to-face 

interview (Perhaps because only over the phone) …”.  

 

Audiologist's opinion on why remote care appointments will be more/much more 

convenient for them 

One theme was identified in the participant's response to this question: benefits of 

remote care. Two categories of responses were under this theme: location and 

comfortability of using remote care. Under location, participants responded that they 

would be able to work from home. One participant responded, “Working from home is a 

possibility”. Respondents noted there would be increased access for patients as they 

were “Able to put people into appointments they might not otherwise attend (i.e., peak 

traffic, long travel, during work hours)”. A statement noting that “Just allows me to stay 

booked into my appointment times because I don’t have travel or time off factors to deal 

with” indicated significantly less travelling, making remote care much more convenient 

for them. Under comfortability of using remote care, participants reflected that 

communication with patients would improve once clinicians and clients got comfortable 
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to the different appointment format, compared to the lack of comfort when both users 

first started using teleaudiology. For example, one participant said, “Once clinicians and 

clients get comfortable with this form of appointment things flow better and become 

more engaging”.  

 

3.9.5. Quality of service  

Audiologist's opinion on why patients will find the quality of service to be poorer via 

remote care 

Two themes were identified in the participant's response to this question: communication 

and limitations of remote care. Under communication were two categories of responses: 

interpersonal relationships and lack of visual cues. For interpersonal relationships, 

respondents indicated they would have difficulty building rapport remotely. One 

participant responded, “Because of the lack of interpersonal interaction, it just isn't the 

same as being in the same physical space”. Participants noted possible challenges 

communicating due to the lack of visual and body cues. As illustrated by the following 

two statements: “There is no person to see face to face, as our clientele often have 

hearing loss, and largely rely on lip reading, this can be difficult.”; “Harder to 

communicate without all those non-verbal cues, especially for turn-taking.”. 

Additionally, lack of visual cues also led to participants responding that they would have 

difficulty educating clients remotely. One participant responded, “…harder to 

demonstrate and help with common problems like insertion/wax removal etc”, another 

said, “Difficult with older population to be instructed on things without demonstration 

and in person practice”.  

 

Under the theme of limitations of remote care was one category of response: clinical 

protocol. Under clinical protocol, participants responded that not all clinical procedures 

could be conducted remotely, requiring patients to come into the clinic. For example, 

one participant said, “Some parts of the appointment cannot be done online so they may 

have to travel to the clinic in the future anyway.” another said, “Types of services that 

can be provided will be limited therefore the quality of service would be poorer”. 

Participants also noted that there would be better attention to detail when appointments 

are conducted in the clinic than remote appointments. Specifically, one participant said, 

“When I see a client in person, I am able to pick up on potential issues that they might 

not have noticed, such as their hearing aid slipping out of their ear. Noticing these 

things improves my client's confidence in my level of care for them and it helps to 
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prevent the issue becoming bigger in the future”.  

 

Audiologist's opinion on why patients found the quality of service they received via 

remote care to be poorer/much poorer 

Two themes were identified in the participant's response to this question: Patient-

clinician relationship and limitations of remote care. Under the theme of patient-

clinician relationship was one category of response: interpersonal communication. 

Respondents indicated there was difficulty communicating with patients remotely. As 

illustrated by the following statement: “I have found it is much harder to talk with 

families, especially our new families who are dealing with a great deal of grief, when 

you are not face to face. It’s too impersonal”.  

 

Under the theme of limitations of remote care was one category of response: clinical 

protocol. Many audiologists indicated that the quality of service would be poorer due to 

limited clinical procedures offered remotely. One participant said, “Not as many 

functions available, no soundproof rooms, not able to do impressions, VRA, play 

hearing tests, not able to run feedback manager,” another said, “Limited in what we can 

offer”. 

 

Why audiologists think patients found the quality of service they received via remote 

care to be better/much better 

One theme was identified in the participant's response to this question: benefits of 

remote care. Under this theme was one category of response: location. Participants 

indicated that flexible location allowed the quality of service that patients received to be 

better/much better. This is illustrated by the following statements from three different 

respondents: “Ability to work from home”; “Easier than going into clinic”; “More at 

ease at home, able to take in more information”.  

 

3.9.6. Flexibility  

Audiologist's opinion on why scheduling appointments will be more flexible for them 

One theme emerged from this question: the benefits of remote care. Under this theme 

was one category of responses: reduction of barriers. Many audiologists found that 

scheduling appointments would be more flexible due to fewer barriers like travel. As 

illustrated by the following two statements: “Ability to work around the clients schedule 

and overcome barriers like transport and mobility.”; “It is likely that the client will be 



80 

 

able to attend remote appointments with greater time flexibility e.g., because they don't 

need to worry about getting stuck in traffic”. Participants indicated that remote care 

would allow patients and clinicians to follow Ministry of Health guidelines and provide 

appointments during COVID-19 restrictions. For example, one participant said, “As they 

otherwise would have had to wait for lockdown restrictions to be lifted”.  

 

Audiologist's opinion on why services they provide via remote care will be more/much 

more flexible for them 

One theme emerged from the participant's response to this question: benefits of remote 

care. Two categories of responses were under this theme. Participants indicated that 

there would be better time management. This would be due to their work schedule being 

more flexible and convenient. The following two statements illustrated this: “Can 

schedule people at more convenient times that may not have been as convenient in the 

past such as 7.30 or 8am”; “Allows me to fit it around mine and my clients schedule”. 

Participants indicated that the reduction in travel would allow for greater flexibility. One 

participant said, “No need to travel to work”, another said, “Can do it at home”.  

Responses indicated that they would be able to follow Ministry of Health guidelines as 

appointments could occur during COVID-19 restrictions. This is illustrated by the 

following statements from two different respondents: “Sometimes it is very effective, 

and can perform important functions during COVID lockdown, or for clients who live 

far away”; “As they otherwise would have had to wait for lockdown restrictions to be 

lifted”. 

 

Audiologist's opinion on why services they provide via remote care will be less/much 

less flexible for them 

One theme was identified from the responses for this question: limitations of remote 

care. Two categories of responses emerged from this theme: limited clinical procedures 

available remotely and remote care appointments taking extra time to set up. Statements 

noting that audiologists “Can’t offer the full range of services virtually” and “Only 

limited to doing history taking and counselling can't do practising hearing test 

measures” suggests that remote care would be unable to facilitate the full service that 

audiologists provide in a clinic. Participants responded that remote care appointments 

would take extra time to set up, as indicated by the following statement “More time 

consuming to set up”.  
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3.9.7. Confidence 

Audiologist's opinion on why they will have more/much more confidence in the services 

they provide via remote care 

Two themes emerged from the participant's response to this question: benefits of remote 

care and patient experience. Under the theme of benefits of remote care were two 

categories of responses: audiologist experience and clinical protocol. Participants 

indicated that they would experience more confidence due to not needing to face the 

patient. For example, one participant said, “I feel less confronted”, while another said 

“Set up is done remotely, and you don’t need to face the client personally”. Under 

clinical protocol, participants indicated that they would have started to adapt to remote 

care protocol as illustrated by the following statement “After doing so many of them- it 

just gets a lot easier- feels more comfy”.  

 

One category of response was under the theme of patient experience: meeting patient 

expectations. Respondents noted that patients would get used to remote care and would 

start to expect it as an additional service. For example, one participant responded, 

“Using it more and slowly become more expected from clients”.  

 
Audiologist's opinion on why they will have less confidence in the services they provide 

via remote care 

One theme was identified from the participant's response to this question: limitations of 

remote care. Three responses were under this theme: clinical protocol, technical 

difficulties, and communication. Under clinical protocol, participants responded that 

troubleshooting and clinical procedures would be challenging to conduct remotely. As 

illustrated by the following two statements: “I would worry that I've missed something, 

a minor tweak that might be needed to help the client get the most out of their hearing 

aids. For example, they might not have noticed that their wax guard is blocked etc. 

There are SO many variables when it comes to successfully fitting hearing aids.”; 

“Much less troubleshooting possible if something goes wrong (whether this be 

technological issues or sound adjustments etc).”. Technical difficulties that participants 

would have included low patient/clinician competency with remote care. For example, 

one participant responded, “Issues outside of my control -- e.g., client's confidence with 

setting up remote care app, connecting to a remote care appointment, knowing how to 

use their app/email, internet connection.” another said, “Still getting to know different 
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manufacturer platforms - what I can/ can't do, how to connect, etc.”. Under the category 

of communication, participants indicated there would be a loss of interpersonal 

connection when conducting appointments remotely. As illustrated by the following two 

statements: “Can’t get the same level of detail across - loss of personal touch, 

relationship building.”; “I would much rather speak to a person face to face, it is easier 

for them to ask questions etc. zoom feels like a presentation sometimes more than a 

conversation”. Additionally, participants responded that they would find difficulty in 

educating clients remotely as no visual aids are available. One participant said, “A lot of 

the clients rely on demonstrations in person i.e., to put on the hearing aids, demonstrate 

how to use filters. Without being able to do this, there are some aspects of the 

appointment that are more difficult to explain.”. 

 

3.9.8. Quality of interpersonal interactions 

Audiologist's opinion on why the quality of interpersonal interactions with patients via 

remote care would be poorer/much poorer 

Two themes emerged from the participant's response to this question: communication 

and limitations of remote care. Under the theme of communication were two categories 

of responses: interpersonal relationships and lack of visual cues. Under interpersonal 

relationships, participants indicated there would be difficulty building rapport remotely. 

For example, one participant said, “Remote care often takes longer, therefore, less time 

to build rapport with the patient” another said, “Much easier to get to know 

client/clinician in person”. For lack of visual cues, respondents noted that there would 

be challenges with communicating due to the lack of body cues available. One 

participant indicated, “The client a lot of the time cannot see us and because of this may 

not be able to gage when we are listening to them i.e., affirmative nodding and body 

language that is usually present for in-person consultations,” another said, “We miss 

reading cues from body language during counselling, and less 'connection' with the 

client than face to face”. Another consequence of not having visual cues is participants 

finding it challenging to educate patients remotely. The following two statement 

illustrates this: “Less hands-on learning e.g., hearing aid troubleshooting”; “Talking 

people through an Epley manoeuvre is not easy and will likely be ineffective. People 

often benefit from physical presence when dealing with anxiety-inducing vertigo. With 

the current state of testing much of vestibular testing is not ready for remote work.” 

 

Under the theme of technical issues was one category of response: clinician/patient 
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competency with technology. Under this category, participants indicated technical issues 

with remote care for patients and clinicians. One participant noted, “For people who 

have trouble with technology i.e., phones working with their hearing aids, I find that it 

causes a lot of frustration, and we end up spending unnecessary time working out these 

issues with tech”.  

 

Audiologist opinion on why the quality of interpersonal interactions with patients via 

remote care was poorer/much poorer 

One theme emerged from the participant's response to this question: communication. 

Under the theme of communication were two categories of responses: interpersonal 

relationships and lack of visual cues. For interpersonal relationships, participants 

indicated they had difficulty building rapport remotely. For example, one participant 

said, “Difficult to get the rapport with patients, not as personal, difficult for children 

more likely to be distracted”, another said, “Patients have said they prefer face to face 

interactions, it feels impersonal talking to someone on a computer screen and if they 

can't hear/see well they get frustrated”. For lack of visual cues, respondents noted 

challenges with communicating due to the lack of body cues available. One participant 

said, “Phone appointments are restrictive as no visual cues can be gaged, the client can 

feel more vulnerable as they do not see who they are speaking to”. Respondents noted 

that there was difficulty educating clients remotely due to the lack of visual cues. This is 

illustrated by the following two statements from two different participants: “No face to 

face. Need to simplify some info as lost visual tools”; “No visual props available, can’t 

see body language”.  

 

3.9.9. Patient satisfaction 

Audiologist opinion on why patient satisfaction via remote care would be poorer/much 

poorer 

Two themes were identified in the participant's response to this question: communication 

and limitations of remote care. Under the theme of communication were two categories: 

interpersonal relationships and lack of visual cues. Under interpersonal relationships, 

participants responded that there would be difficulty building rapport remotely, leading 

to less patient satisfaction. One participant responded, “…it feels impersonal talking to 

someone on a computer screen and if they can't hear/see well, they get frustrated”. For 

lack of visual cues, respondents indicated there would be difficulty educating clients 

remotely. This is illustrated by the following statement: “Because I’m not confident they 
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would have a full understanding of what had been gone over particularly in hearing aid 

fittings”. Additionally, lack of visual cues would mean certain appointments require 

patients to come into the clinic as they cannot be conducted remotely. One participant 

responded, “Some problems can be missed if not seeing people face to face. If a client is 

having difficulty inserting their hearing aid, they need a face-to-face appointment to 

help get their aid in on the correct angle”.  

 

Under the theme of technical issues was one category of response: clinician/patient 

competency with technology. Participants responded that there would be technical issues 

when conducting remote care appointments for patients and clinicians. For instance, one 

respondent noted, “This is dependent on the patient being able to successfully connect to 

a remote care session and it works as it should”, another said, “Issues with technology, 

internet issues…”.  

 

Audiologist opinion on why patient satisfaction via remote care was poorer/much poorer 

One theme emerged from the participant's answer to this question: patient experience. 

Under this theme was one category of response: patient preference. For patient 

preference, participants responded that patients prefer face-to-face appointments. For 

example, one participant said, “Majority of the older clients likes face to face interaction 

much better”. Participants indicated that patient’s prefer face-to-face interactions as 

there were technical issues for patients and clinicians. For instance, one respondent 

noted, “Issues with technology, internet issues, some issues cannot be resolved until 

face-to-face appointments can be carried out. Clients with poor speech discrimination 

or English as second language may find it difficult to hear if internet reception is poor”.  

 

Audiologist opinion on why patient satisfaction via remote care was better/much better 

One theme emerged from the participant's response to this question: benefits of remote 

care. Two categories of responses were under this theme: time efficiency and following 

Ministry of Health guidelines. Participants responded that there was a reduced waiting 

time for patients with remote care, which led to patient satisfaction being better/much 

better. One individual responded, “Reducing the amount of wait time and being able to 

see them from home without them travelling made the experience more convenient and 

efficient.” another responded, “Because it was immediate, no waiting, they were pleased 

to be seen quickly”. Respondents indicated that following Ministry of Health guidelines 

helped improve patient satisfaction as patients could get an appointment during COVID-
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19 restrictions. For example, one individual said, “Easier during COVID”.  

 

3.9.10. Remote care versus in-person appointments  

Opinion of audiologists regarding the difference in appointments conducted remotely 

versus in-person 

The two main themes found in the participant’s response to this question was 

communication and clinical practices. Under the theme of communication, there were 

two categories of response: relationship-building and information gathering. Under 

relationship-building, respondents noted that it was challenging to build rapport with 

new patients remotely. For example, one individual responded, “Via zoom, it is much 

harder to gain a rapport with our new families.”. Relationship-building was also 

difficult as respondents noted communication challenges due to not seeing body 

language cues when conducting appointments remotely. One individual responded, 

“Just the mode of comms is the phone so no visual cues”, another said, “…trying to 

collect info when unable to see face and unspoken word is not great”. Under 

information gathering, respondents relied on subjective information from patients. One 

individual responded, “Difficult to see what is the physical problem of client. Depended 

on the description of client”, another said, “…client had own subjective tests for sound 

check (e.g., ask partner to speak to them)…”. Another respondent noted that they got 

“…Subjective response only, i.e., unable to do REMs…”.  

 

Under the theme of clinical practices were two categories of responses: limited clinical 

procedures and benefits of remote care. Under limited clinical procedures, participants 

responded that audiologists could not conduct routine clinical procedures online. For 

example, one individual noted, “We are not able to do any clinical testing which we 

normally have done”, another responded, “Could not do any physical testing, only 

history taking”. Limited clinical procedures also included audiologists being limited to 

only providing discussion-based interventions. A participant responded, “could not do 

any physical testing, only history taking”. There were also limitations to providing 

routing clinical procedures due to inaccessibility to current remote care technology. For 

example, one participant reported, “REMs & FB test unable to be undertaken due to 

limitations in manufacturer software.” another said, “Limited experience with in situ - 

not sure how accurate”. Furthermore, respondents found that the clinical procedures 

were affected by the technical literacy of patients. Specifically, one individual 

responded, “Harder for people who are not tech-savvy. It's different if there is a support 
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person (usually a family member) setting up all the connection for the client. If not, it’s 

almost impossible to "teach" the client how to open basic internet service like an email 

or a zoom link.”. Clinical procedures were limited in that audiologists found there was 

difficulty educating patients. This is illustrated by the following two statements “Less 

information provided due to difficulties of loss of visual tools, complex info had to be 

simplified” and “I wasn't able to demonstrate to patients how to clean the hearing aids, 

replace wax filters or how to insert/remove the hearing aids from their ears.”.  

 

Under the category of benefits of remote care were two codes of responses. Participants 

noted they could use online applications to supplement the lack of clinic equipment. For 

instance, one respondent noted, “For those who needed close monitoring, we were able 

to offer a device/hearing check using an app service…” while another said, “…INSITU 

audiometry was used occasionally for new patients who needed hearing aids, opposed to 

PTA in clinic with headphones/inserts.”. Another benefit of remote care was 

audiologists being able to provide discussion-based interventions. This is illustrated by 

the following statements from three different respondents: “For any newly referred 

families we were able to conduct 'welcome sessions' to discuss CI and the assessment 

process.”; “…as well as troubleshooting over the phone.”; “…tinnitus management is 

mainly counselling anyways”.  

 

3.9.11. Opinion changes after COVID-19 restrictions  

Why audiologist’s opinion has changed after using remote care during COVID-19 

restrictions 

One theme emerged from the participant's response to this question: benefits of remote 

care. Under this theme were three categories of responses: clinical protocol, following 

Ministry of Health guidelines and audiologist experience with remote care. Under 

clinical protocol, participants note that remote care may have benefits for adult. One 

participant said, “There are definitely aspects of the work that are fine over the phone. I 

do think the diagnostic side is very hard over Telehealth. The rehab side could be great 

with remote care for adult work but limited for pads given the need to do a lot of 

standardised REMs and aided testing to scientifically”. Respondents indicated that they 

were able to follow Ministry of Health guidelines and provide appointments during 

COVID-19 restrictions due to remote care. For instance, one participant noted, “Greater 

awareness of health risks and this offers people with cold symptoms to be seen and not 

isolated”. Participants responded that audiologist experience with remote care increased, 
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leading to increased confidence and frequency of using remote care. For instance, one 

participant said, “At first, I was hesitant as it was not widely used; therefore, not a lot 

was known about the pros/cons and what the common obstacles are. As I have been part 

of some remote appointments and know some of my clients have had remote fittings, I 

am more confident and am aware of what preparation is required for a successful 

remote appointment”.  

 

Why audiologist’s opinion has not changed after using remote care during COVID-19 

restrictions 

One theme was identified from the participant's response to this question: limitations of 

remote care. Under this theme were two categories of responses: provision of services 

and patient/clinician preference. Under the provision of services, participants indicated 

that remote care was helpful in certain circumstances. There is a greater preference for a 

hybrid model of face-to-face appointments and remote care when required. For example, 

one participant said, “I think it has a place in audiology practice but overall need a mix 

of face to face and remote care”, another said, “Still think it can be used on a case-to-

case basis as needed.”. Under patient/clinician preference, some participants responded 

that there is still a greater preference for face-to-face appointments. For instance, one 

respondent said regarding remote care, “It's not my preferred method of communicating 

with patients. I think if we had patients travelling long distances it could be different”.  

 

3.9.12. Additional comments audiologists had about their experience with remote 

care 

Two themes emerged from the participant's response to this question: remote care 

benefits and limitations. Under the theme of benefits of remote care was one category of 

response: provision of services. Under the provision of services, participants responded 

that remote care is helpful in certain circumstances. Clinicians and patients prefer a 

hybrid of face-to-face appointments and remote care when required. One individual 

responded, “Only some services can be provided remotely, so there are definitely 

situations when a remote session is not possible or appropriate however having the 

option for certain families is great and I think this area will continue to improve and 

expand with time”. Respondents indicated that remote care allowed for re-triaging of 

patients which led to a reduction in the waitlist for in-clinic appointments. The following 

statement illustrates this: “Because we had the time, we used Telehealth to help us 

retriage the waiting lists - we used a combination of history taking, B4 school check 
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results and UNHSEIP results to regrade patients. We could also counsel parents on 

things such as referrals to other agencies such as SLT and paediatrics and to put these 

in place if required”.  

 

Under the theme of limitations of remote care were two categories of responses: 

competency with technology and communication. Under competency with technology, 

participants indicated that patient/clinician competency with technology significantly 

impacts the quality of remote care. For instance, one participant responded, “Overall 

should be utilised more, however technology upskill needed for clients as the stress of 

utilising remote care for clients is greater than we imagined”. Under communication, 

respondents noted that it was challenging to communicate with clients remotely if no 

rapport was established. This was illustrated by the following statement “Overall, if 

everything is set up and works on the day, it can add great value to our service. 

However, as mentioned before, this is not for every client. I also feel this is on the basis 

you have established a good rapport with the client beforehand. Most of the remote 

appointments I have done are follow ups after fitting. It can feel quite personal for 

clients’ video calling from their own home if they don't know you or the clinic well yet”.  
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Chapter Four: Discussion 

4.1. Introduction 

This section includes a discussion of the findings of this study. This study aimed to 

explore audiologists’ change in practice during COVID-19 level 3 and 4 restrictions and 

their perceptions towards providing remote care. A discussion of the research findings in 

relation to the broader literature will be delivered first. Implications of the results will 

follow this. Finally, the strengths and limitations of the study, along with 

recommendations for future research, will be presented.  

 

Lockdown restrictions occurred overnight in New Zealand as the first few cases of 

COVID-19 were found amongst our population. This meant rapid changes were required 

for clinical practices to aid in reducing the transmission of COVID-19. These restrictions 

stopped nearly all face-to-face care provided by health care professionals. In New 

Zealand, health care providers only had a few options: reschedule or waitlist 

appointments, offer services remotely through phone calls or online services, and in 

special circumstances, having patients come into the clinic whilst taking precautions to 

prevent spreading the virus. This research project looked to investigate how audiologists 

managed their appointments during COVID-19 level 3 and 4 restrictions and to 

document their opinion on remote care.  

 

4.2. Practice changes following COVID-19 restrictions  

The first aim of this study was to investigate how appointments were altered due to 

COVID-19 restrictions being implemented. Therefore, participants were asked whether 

appointments were either seen as usual, put on a waiting list, rescheduled, or if patients 

were offered a remote care appointment. This survey of audiologists revealed that most 

appointments were postponed or waitlisted. This is only to be expected due to the 

suddenness of lockdown, the unpredictability of its length and due to this survey being 

conducted over a period in which changes in lockdown were occurring frequently. This 

pattern of response was observed by practitioners in other medical specialties (Morrone 

et al., 2020; Vagal et al., 2020) along with the survey this study is based on (Saunders & 

Roughley, 2021).  

 

There were differences in how various types of appointments and patients were handled 

once COVID-19 level 3 and 4 restrictions came into play. Patients to whom care was 
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most often provided as usual during COVID-19 restrictions were paediatric patients. 

These results differ from that of Saunders and Roughley (2021) as participants in that 

study indicated that patients whom care as usual was most often provided to were those 

requiring vestibular care. Speculating the reason as to why these differences exist is 

difficult as there is limited information available as to the density of vestibular care 

services in New Zealand and in the UK. However, information from St George’s 

University Hospital. (n.d.). suggests that vestibular rehabilitation is provided through the 

public health care system in the UK. As the public health system was still operating 

during COVID-19 restrictions, vestibular audiologists in the UK were likely allowed to 

see their patients in person. Whereas in New Zealand, the vestibular services were not 

operating during lockdown. This is also reflected in the current study by results 

indicating that the greatest proportion of patients whose appointments were put on a 

waiting list were those that required vestibular care. Saunders and Roughley (2021) 

results indicated that adults needing an initial evaluation were the group that were 

putting in a waiting list the most. The technical limitations of conducting diagnostic 

testing remotely, combined with the lack of evidence that delayed interventions for older 

adults with gradual onset hearing loss has immediate negative consequences, is highly 

likely why most adult diagnostic appointments were put on a waitlisting or rescheduled 

to a later date.  

 

Saunders and Roughley (2021) found tinnitus care patients most often were offered a 

remote care appointment, whereas the current study’s results indicated it was adult 

hearing aid appointments. This may simply be because there is more tinnitus care 

provided in the UK. Due to a major part of adult hearing aid appointments being check-

ups on how well the hearing aids are working and mainly discussion-based, it seems 

appropriate that a large proportion of these patients were offered a remote care 

appointment. Studies have also shown that hearing aid follow-ups can be delivered 

effectively through telehealth applications (Angley et al., 2017; Tao et al., 2018; Tao et 

al., 2021). Tinnitus care appointments are also primarily counselling based and studies 

have shown that it can be delivered effectively through remote care methods (Beukes et 

al., 2017; Beukes et al., 2018; Beukes et al., 2019; Henry et al., 2020; Henry et al., 2019; 

Henry et al., 2012) 

 

These differences between the care offered for different appointment types, probably 

reflect both real and perceived limitations of remote care, combined with clinical 
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knowledge about urgency of interventions and the impact of delated treatment. For 

instance, paediatric audiologists know the impact of delaying hearing interventions for a 

young child which can lead to significant long-term consequences for development and 

speech and language (Sharma et al., 2020; Tomblin et al., 2014). This likely explains 

why relatively few paediatric audiologists moved their appointments to a waitlist when 

compared to other audiological specialities. Furthermore, as paediatric audiologists 

conduct testing and rehabilitation in hospital, relatively few appointments occurred 

remotely as patients were able to attend appointments in person due to the hospital being 

open during COVID-19 restrictions.  

 

4.2.1. Effects of the COVID-19 pandemic 

However, differences in results between the current study and that of Saunders and 

Roughley (2021) could be due to the difference in impact the pandemic had for both of 

these countries. At the time Saunders and Roughley (2021) survey was conducted and 

completed, it was 10 weeks after their lockdown had begun. The lockdown in the UK 

was very sudden and there was also a large amount of uncertainty as to its duration. 

Therefore, circumstances in the UK required audiologists to provide hearing services 

remotely when possible. Whereas in New Zealand, at the time the current study’s survey 

was being conducted, different parts of the country were in different alert levels. 

Therefore, some audiologists were able to provide care in person and may not have used 

remote care at all, whereas others were in complete lockdown and were not able to 

provide care other than through teleaudiology.  

 

The current study, Saunders and Roughley (2021), Madden et al. (2020), Begoña 

Tortajada-Goitia (2020), and Yellowlees et al. (2020), Eikelboom et al. (2021)  found an 

increase in use of telehealth methods since the start of COVID-19 restrictions. Saunders 

and Roughley (2021) found approximately 33% of their survey respondents to have used 

remote care prior to COVID-19 restrictions. At the time the survey was completed, 98% 

of participants had offered a remote care appointment (Saunders & Roughley, 2021). In 

the current study, 43% (n = 20) of audiologists indicated no use of remote care before 

COVID-19 level 3 and 4 restrictions, while at the time the survey was completed, 80% 

(n = 63) had already offered a remote care appointment.  

 

4.2.2. Considerations for offering remote care 

When deciding who to offer remote care to, participants often noted that it came down to 
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the urgency of the client’s situation. For example, for paediatric audiologists, patients 

who had just received new hearing aids would be seen earlier due to them maybe not 

being able to hear at appropriate levels. The urgency of seeing the patient could be a key 

factor due to hospitals and clinics allowing a limited number of clients during COVID-

19 restrictions  

 

For adults, the patient’s competency, preference for face-to-face appointments, and 

access to hearing over technology was a key consideration. One respondent noted that 

patients were unable to manage “RemoteCare technology and connectivity via their 

phone” due to the age and digital literacy of the client. Similar perceived barriers to 

remote care provision were found in Eikelboom et al. (2021), Singh et al. (2014), Rashid 

et al. (2020) and Saunders and Roughley (2021).  

 

Clinical infrastructure was another key consideration for audiologists, as certain aspects 

of the appointment were not able to be done through teleaudiology. For example, 

diagnostic audiometry, otoscopy, and validation of hearing aids through REMs. 

Therefore, clinical procedures, which were difficult to conduct remotely, were not 

offered. This is likely due to lack of access to the appropriate technology as a Swanepoel 

and Hall (2010) review found that a vast majority of clinical procedures can be 

conducted over telehealth. Eikelboom et al. (2021), Singh et al. (2014), Rashid et al. 

(2020) and Saunders and Roughley (2021) also noted this as a barrier to the utilization of 

teleaudiology.  

 

4.2.3. Remote care methods 

Majority of participants (60%) in the current study reported using a phone (landline or 

mobile) to conduct their remote care appointment. This was followed by 29% of 

respondents indicating they used an online method. The most popular online service (as 

indicated from participants responses) was Zoom, Skype, email, and the hearing aid 

manufacturer software (which enables remote adjustments and video calling within the 

application). The main form of asynchronous method used was email, which participants 

noted was helpful in communicating with patients who had difficulty communicating 

over audio/video methods. Thereby, the current study’s results supports the results from 

studies such as Singh et al. (2014), Rashid et al. (2020), Eikelboom et al. (2021) and 

Regina Molini-Avejonas et al. (2015) that also indicated a high usage of synchronous 

methods for conducting teleaudiology.  
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4.2.4. Attitudes towards teleaudiology 

The second aim of this study was to identify the perceived effects of teleaudiology on 

hearing care services and the strengths and barriers to its use.  

 

4.2.4.1 Limitations of teleaudiology 

Limitation of teleaudiology as identified by participants from this survey included 

expecting negative effects to personal factors (e.g., the quality of interpersonal 

interactions between clinician and new clients and the quality of care). This result is 

consistent with the findings from Eikelboom et al. (2021),  

 

A large proportion of audiologists (49%, n = 16) did not have confidence in the services 

they provided with remote care and said they lacked the training to provide it according 

to best practice guidelines. This is not consistent with the findings from Eikelboom et al. 

(2021), that found the lowest barriers to be lack of confidence. However, when asked 

what could be done to overcome such barriers, participants in Eikelboom et al. (2021) 

responded that further training, increases access to remote care technology, support and 

further research would be essential. Lack of confidence in providing remote care may be 

why participants in the current study prefer to see patients after COVID-19 restrictions 

end. This may be addressed by further education which could increase confidence and 

facilitate clinicians being more comfortable using teleaudiology methods.  

 

Consistent with the results from Singh et al. (2014) and Rashid et al. (2020), audiologists 

were reluctant to offer remote care to paediatric patients and elderly patients due to the 

perceived difficulties in conducting clinical procedures with these population groups. 

These difficulties included the technology competency of the client. For example, the 

client’s ability to troubleshoot during appointments and ability to connect to remote care 

software. Participants from the current study indicated they preferred to provide remote 

care to technologically literate clients and those who were experienced with hearing 

aids. This finding supports the results from Singh et al. (2014), Rashid et al. (2020), 

Eikelboom et al. (2021) and Saunders and Roughley (2021). As to why clinicians seem 

to prefer experienced hearing aid users, according to Eikelboom et al. (2021), 

audiologists in their study found the quality of relationship to be worse with new clients 

rather than experienced clients. Respondents in the current study also reported difficulty 

building rapport with new clients over remote technology. Furthermore, experienced 
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hearing aid users may have less adjustments to make to their hearing aid in follow-up 

appointments. Whereas new users are figuring out what settings and sound 

characteristics they prefer. This may be difficult to communicate remotely.  

 

Issues such as the use of technology in the field of telehealth and the technical 

difficulties associated with it are common across all medical specialties. Barriers include 

poor internet connectivity, access to and use of technology and poor digital literacy 

amongst clinicians and patients alike (Cowan et al., 2019; Makhni et al., 2020; Reed et 

al., 2020; Samples et al., 2021). As time progresses and technology develops further, it 

is highly likely that infrastructure surrounding the internet and its services will become 

more stable and uniform. In New Zealand, the percentage of active internet users has 

increased from 91% in 2015 to 94% in 2021 (Statistia Research Department, 2022). 

Growth in internet infrastructure could contribute to an increase in access, familiarity, 

and comfort with the use of the technology (Roser et al., 2015). However, people who 

are of lower socioeconomic status may still be disadvantaged as previous research has 

noticed socioeconomic factors (e.g. age and level of education) play a role in 

determining whether an individual is an internet-user or non-user (Aerschot & 

Rodousakis, 2008). A key prerequisite of telehealth is a suitable device, internet 

connectivity and a suitable room (Bohot & Dixon, 2019). Not having access to these 

indicates a significant inequality in the ability to access health care via telehealth (Bohot 

& Dixon, 2019). This theory is supported by Reed et al. (2020) study which found 

patients with those prerequisites were more likely to schedule a telehealth appointment. 

To establish teleaudiology service delivery it is crucial to increase the availability of 

facilities such as high-speed internet connectivity, video equipment, testing equipment 

and facilitators (Monica et al., 2017) 

 

4.2.4.2 Strengths of teleaudiology 

Despite the various barriers faced by audiologists whilst implementing teleaudiology, 

respondents also noted many positive experiences through its use. Participants from the 

current study indicated the use of teleaudiology improved waiting time to get an 

appointment as it increased the accessibility to the hearing care services during COVID-

19 restrictions. Participants also found travel to have significantly improved as no travel 

was required when remote care was being utilised, allowing patients and clinicians to 

conduct appointment from flexible locations. There was also better flexibility in the 

scheduling of appointments as remote care appointments were shorter in length than 
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face-to-face appointments. Participants noted this was due to there being limited 

procedures available to conduct over remote care. Audiologists found remote care to be 

convenient due to it increasing cost and time efficiency, being able to adjust to patient’s 

busy schedule, not needing to travel to attend an appointment and being able to provide 

audiological services during COVID-19 restrictions. Studies from Eikelboom et al. 

(2021) and Saunders and Roughley (2021) also indicated that since using teleaudiology 

during COVID-19 restrictions, audiologists responded that they believed teleaudiology 

to improve travel, be more convenient, provide flexibility and allow for easier 

scheduling. They also believed that teleaudiology practices would have little to no 

impact on patient satisfaction and quality of care (Saunders & Roughley, 2021) which is 

also a finding from the current study. These benefits are common across all medical 

specialities that have implemented some form of telehealth into their practice (Duplantie 

et al., 2007; Krupinski, 2015; Madden et al., 2020; Reed et al., 2020; Samples et al., 

2021; Smith & Gray, 2009; Smith et al., 2020; Triantafillou et al., 2021).  

 

In the time of COVID-19, teleaudiology has allowed clinicians and patients alike to 

provide and receive crucial health care services. The results from the current study have 

shown that there has been a significant learning curve in the implementation of such 

services, however, there was also much gained. COVID-19 has raised awareness to 

many audiologists around the world, that there are different ways to provide hearing care 

services and that the strengths from both teleaudiology and face-to-face care can be 

utilised to provide the best care possible for those with hearing loss.  

 

4.3. Study Strengths  

A significant strength of the current study is that it is the first study to look at how 

teleaudiology methods were implemented in New Zealand during COVID-19. 

Furthermore, as previous studies have investigated whether telehealth could be 

implemented, not many have investigated how audiologists feel about the use of such 

technology and how it impacts their day-to-day practice. Therefore, this current study 

was able to capture what audiologists around New Zealand did to provide care during 

lockdown restrictions and audiologists’ opinion on these methods. The data from this 

study is important as it may inform audiologists on methods that worked and those that 

did not. From this, the governing body of audiologists in New Zealand (NZAS) may 

decide to use this data to alter or add to the remote care guidelines — which all 

audiologists must adhere to — to follow best practice guidelines. The current study is 
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also timely as New Zealand still has thousands of COVID-19 cases per day. 

Furthermore, due to the uncertainty of new variants appearing, New Zealand may once 

again have to go into a lockdown and be restricted to providing care only through remote 

practices.  

 

The current study sample size relative to audiologists’ population is also a strength as 

the participants in this survey make up approximately 16% of members in the NZAS and 

were recruited through the NZAS weekly newsletter. Therefore, this study was able to 

gather a representative sample of audiologists in New Zealand. This was an important 

factor as one of the key aims of this study was to record how different clinics and 

hospitals operated during COVID-19 restrictions around New Zealand.  

 

The current study builds on previous research that was undertaken in the UK by 

Saunders and Roughley (2021). Therefore, the current study revealed integral 

differences in opinions and change in practices between audiologists in New Zealand 

and the UK. Furthermore, the current study may encourage other researchers in New 

Zealand to explore the applications of teleaudiology.  

 

This study used an inductive approach to analysing open-ended answers from 

participants. This approach allowed for raw textual data to be condensed into a brief and 

summarized format and clear links were able to be established  (Thomas, 2006).  

 

4.4. Study Limitations and Recommendations for Future Research  

Some questions were left unanswered by participants which could be due to them being 

uncertain due to the instability of COVID-19 restrictions occurring at the time of the 

study. Questions that were left unanswered could be followed up in the future.  

 

One key question that was left unanswered focused on whether participants would 

continue to use remote care practices after COVID-19 level 3 and 4 restrictions ended or 

eased. This question may have been left unanswered due to the survey taking place 

whilst level 3 and 4 restrictions were still in place and only some parts of New Zealand 

were in level 2. Therefore, participants may have been unsure whether clinical protocol 

would return to “normal” or whether there might have been a hybrid approach of using 

remote care when needed after restrictions ended. Due to the lack of data on this topic, 

the results cannot confirm whether any permanent changes in clinical provision 



97 

 

occurred. However, this topic could be explored in further studies as the current study 

shows that the use of remote care increased significantly during COVID-19. Further 

research may be able to establish whether the experience of COVID-19, and remote 

practices learnt during it, have been maintained (and the extent of it) now that 

restrictions have lowered, and clinics are able to open to the public. If remote care 

practices were not maintained, then research could investigate the factors that influenced 

this.   

 

There is also limited research in the field of health care provision for vestibular 

disorders, specifically looking at vestibular diagnostics. Therefore, the current study was 

unable to investigate deeper as to why no vestibular audiologist in New Zealand utilized 

any telehealth measures, even though there has been some research indicating feasible 

application of telehealth in this field (Beukes et al., 2019; Harrell et al., 2022; Hoffman 

& Prieto, 2016; Shaikh et al., 2021) 

 

The use of inductive analysis for open-ended answers may have some shortcomings. The 

main goal of inductive analysis is to identify the core meanings, which is evident in the 

responses, and how they are relevant to the research objectives. However, inductive 

analysis is limited in that theory building is restricted to presenting and describing the 

most important categories (Thomas, 2006). Other analytic strategies are stronger for 

theory or model development. However, inductive analysis is a straightforward and 

simple approach that allows researchers to extract findings in the context of focused 

evaluation questions. This was especially important as the analysis process was hindered 

because of COVID-19 which led to the researchers using an asynchronous method of 

communication for discussion of results.  

 

Further studies should also consider how service delivery can be planned using remote 

services, rather than as an emergency reaction to incidents i.e., a pandemic. There needs 

to be a greater understanding of how remote care can be implemented into health care 

provision in normal circumstances so that services can be provided to those who may 

not be able to easily access it, for example, those living in rural locations.  

 

Questions brought about in this survey would also be key to address. For example, one 

participant responded that they were having difficulty figuring out how to charge for 

remote services. Research in this matter with a health economics perspective would be 
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beneficial to many audiologists. The issue of reimbursement for telehealth services was 

also found in previous literature for teleaudiology and telehealth in other medical 

specialties (Castaneda & Ellimoottil, 2020; Givens & Elangovan, 2003; Singh et al., 

2014; Swanepoel & Eikelboom, 2015; Wang et al., 2022).  

 

Research that explores whether in non-pandemic times patients view remote care as 

providing the same quality of service as they receive in clinic would be compelling. As, 

in pandemic times, remote care would be better than not receiving care at all so it may 

be viewed in a better light. 

 

Previously, research has focused on remote care for adult audiology and conducting 

ABR remotely. However, paediatric audiology and its translation to remote care poses 

an interesting problem because of the difficulty in children being reliable observers and 

the ability to obtain the feedback you can from adults. Specifically in tests such as VRA 

and CPA where minute reactions indicate whether a child has heard the presenting noise. 

Therefore, further research on how paediatric care can be conducted remotely would be 

promising. Following on from this, investigating the impact of remote care on paediatric 

rehabilitation would be worthwhile.  

 

Efforts are being made to develop cognitive behavioural therapy that in some cases 

enables patients to contact clinicians via an online application. This appears to be an area 

where further work is needed and could be applied to counselling used for tinnitus and 

hearing rehabilitation.  
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Chapter Five: Conclusion 

Addressing barriers to teleaudiology is important to address as in the current climate, 

COVID-19 restrictions are still in place and may remain in place for the foreseeable 

future. Furthermore, with the rising threat of different COVID-19 variants, New Zealand 

may be forced into another lockdown which would result in health care provision to 

occur, once again, through telehealth means. Therefore, the study investigated 

teleaudiology methods used by audiologists during previous COVID-19 lockdowns and 

their opinion of it, in the hopes that this data could inform a more standardised means of 

remote care provision across New Zealand. This could be possible as audiologists could 

use this data to see what methods worked well for clinicians and patients and what did 

not.  

 

The results from this study indicated there has been a significant growth in teleaudiology 

since the start of COVID-19 restrictions and that audiologists do find significant benefit 

from its use. The main uses of remote care have been through technologies that are 

already present in the day-to-day practice of an audiologist, for example, phone and 

email. The use of remote hearing aid adjustments through hearing aid applications is 

growing but it is still not as widespread as email and phone. Furthermore, the use of 

teleaudiology to conduct diagnostic testing is severely lacking in New Zealand, despite 

many studies indicating it is possible to do. Despite these barriers, audiologists managed 

to provide as much audiological care as possible during COVID-19 restrictions.  

However, there is still much work to be done to improve the infrastructure and clinical 

education surrounding the provision of remote care.  

 

Teleaudiology is the future of audiological care provision. It allows for hearing health 

care delivery to those who may not be able to access it, for example, those that live in 

rural areas or those who have disabilities. Teleaudiology also allows for care to be 

provided despite crises such as pandemics. Therefore, the future development of 

teleaudiology should be a priority for audiologists in New Zealand and work must be 

done to standardise best practice care to be provided remotely. The current study 

demonstrates the significant potential of teleaudiology in New Zealand and how it 

allows for hearing care to be provided to New Zealand’s most vulnerable population 

even in the direst of circumstances.  

 



Appendices 

6.1. Advertisement  

The rise of teleaudiology in the time of 

COVID-19: practices and opinions of 
audiologists in NZ.  
Section of Audiology 

Faculty of Medical and Health Sciences 

The University of Auckland 

Private Bag 92019 Auckland 1142 

New Zealand 

Section of Audiology   

School of Population Health 
Building 507, Level LG 
20-30 Park Avenue 

 

Telephone: +64 9 373 7599 

Email: audiology@auckland.ac.nz 

 

Project description and invitation 

COVID-19 resulted in many audiology clinics shutting down or looking for new 

innovative ways to provide hearing care to their clients and patients from a distance.  

This online survey looks to document changes in audiology practice resulting from 

COVID-19 restrictions and to assess audiologists’ opinions about teleaudiology. 

Volunteers are invited to participate in this research project, which will explore the 

opinions of audiologists surrounding their experience with remote care. This study will 

also investigate whether the audiologist’s opinion of remote care changed because of 

COVID-19 restrictions. Participation in the study is voluntary and data is acquired from 

an online anonymous questionnaire. 

 

The survey can be found at: 

https://auckland.au1.qualtrics.com/jfe/form/SV_6JCqidmX0gTgphk 

 

Further questions regarding this research project may be directed to:  

Grant Searchfield (Principal Investigator) 

g.searchfield@auckland.ac.nz 

Mahima Wadhwa (Master of Audiology Research Student) 

mwad895@aucklanduni.ac.nz 

Approved by the Auckland Health Research Ethics Committee on 16/09/2021 for three 

years. Reference number AH22911.  

mailto:audiology@auckland.ac.nz
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6.2. Participant Information Sheet 

Participant Information Sheet 
Section of Audiology 

Faculty of Medical and Health Sciences 

The University of Auckland 

Private Bag 92019 Auckland 1142 

New Zealand 

Section of Audiology   
School of Population Health 
Building 507, Level LG 
20-30 Park Avenue 

 

Telephone: +64 9 373 7599 

Email: audiology@auckland.ac.nz 

 

 

 
 
PARTICIPANT INFORMATION SHEET    

 

Project title: The rise of teleaudiology in the time of COVID-19: practices and opinions of 

audiologists in NZ 

 

Principal Investigator: Assoc Prof Grant Searchfield (Audiology) 

 

Master of Audiology Research Student: Mahima Wadhwa (Audiology Intern) 

 

Researcher introduction 

The research project is under the supervision of the Principal Investigator, Grant Searchfield. 

The data collection will be undertaken by Mahima Wadhwa, a Master of Audiology intern, at 

the Section of Audiology, School of Population Health, the University of Auckland Grafton 

Campus. Funding for this study has been obtained from the School of Population Health, 

University of Auckland. 

  

Project description and invitation 

COVID-19 resulted in many audiology clinics shutting down or looking for new innovative ways 

to provide hearing care to their clients and patients from a distance. This online survey looks to 

document changes in audiology practice resulting from COVID-19 restrictions and to assess 

audiologists’ opinions about teleaudiology. 

mailto:audiology@auckland.ac.nz
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Volunteers are invited to participate in this research project, exploring audiologists’ opinions 

about their experience with remote care and whether their opinion of it changed because of 

COVID-19 restrictions. Participation in the study is voluntary. Data is acquired from the 

questionnaire. 

 

Participation: 

This survey should only be completed by audiologists residing in NZ and other countries. 

 

Project Procedures 

Participants are asked to complete an online survey on Qualtrics.  

  

Participation in this study provides an opportunity for audiologists in NZ and other countries to 

share their experience with remote care and learn about how different regions and clinics may 

have employed different techniques of remote care. 

 

Consent: 

Completion of this survey is voluntary. By completing this survey, you are giving your consent 

to participate in the study. 

 

Anonymity and Confidentiality  

Participation in this research study is anonymous. All information provided will remain 

anonymous. No participant will be individually identified in the published data. No names, 

email addresses, or IPs will be collected. As the survey is anonymous, information given cannot 

be withdrawn once submitted. 

 

Data Storage/Retention/Destruction/Future Use 

The data will be compiled and analysed for use in Mahima Wadhwa’s Master of Audiology 

thesis. All data will be stored securely by the researchers on the University of Auckland campus 

for six years. Electronic data will be backed up and stored on the University of Auckland server. 

All digital and paper documentation associated with this project will be securely destroyed six 

years from the start date of the research. Data obtained from the online survey will be stored 

in Qualtrics storage for six years. 

 

Right to Withdraw from Participation  

Participants can withdraw participation at any time before completing the online survey. As the 
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survey is anonymous, information given cannot be withdrawn once submitted. 

 

Summary of Results 

To receive a summary of the results of this research, please contact the following researchers 

for this.  

 

Contact Details  

Further questions regarding this research project may be directed to:  

 

Mahima Wadhwa   Audiology Intern  

(Researcher)    Section of Audiology  

    School of Population Health  

    Faculty of Medical and Health Sciences  

    University of Auckland  

    Email: mwad895@aucklanduni.ac.nz 

 

Dr Grant Searchfield   Assoc Prof  

(Supervisor)    Section of Audiology  

    School of Population Health  

    Faculty of Medical and Health Sciences 

    University of Auckland  

    Email: g.searchfield@auckland.ac.nz 

    Ph: (09) 373 7599 ext. 86316 

 

Dr David Welch 

(Head of Section)  Head of Section 

    Section of Audiology  

    School of Population Health  

    Faculty of Medical and Health Sciences 

    University of Auckland  

    Email: d.welch@auckland.ac.nz 

    Ph: (09) 923 8404 

 

For any queries involving ethical concerns, please contact:  

 

The Chair 

mailto:g.searchfield@auckland.ac.nz
mailto:d.welch@auckland.ac.nz
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The University of Auckland Human Participants Ethics Committee 

The University of Auckland  

Research Office  

Private Bag 92019  

Auckland 1142 

Email: humanethics@auckland.ac.nz 

Ph: (09) 373 7599 ext. 8787311 

 

APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN PARTICIPANTS ETHICS COMMITTEE ON 

16/09/21 FOR 3 YEARS, REFERENCE NUMBER AH22911. 

 

  

mailto:humanethics@auckland.ac.nz
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