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ABSTRACT  20 

Objective: 21 

Although existing studies of audiology first point of contact clinics which screen for 22 

retrocochlear pathology have demonstrated positive clinical outcomes, they have 23 

provided limited information regarding service impacts. Thus this study aimed to 24 

evaluate both the clinical and health service outcomes of an audiology first point of 25 

contact (FPOC) Clinic for adults referred to ENT services with suspected 26 

retrocochlear pathology.  27 

Design: 28 

Retrospective cohort study. 29 

Study sample: 30 

All 1123 patients referred to the clinic over a 6-year period (2013 -2019).   31 

Results: 32 

Most (73.7%) of the 1123 patients referred to the Retrocochlear Clinic were 33 

managed and discharged by the audiologist and did not require ENT appointment. 34 

Almost half (43.1%) were directly referred for MRI imaging, of which 4 (1.1%) were 35 

diagnosed with Vestibular Schwannoma. Waiting times for first appointments 36 

significantly (p<0.001) reduced from a median of 748 days to 63.5 days over the 6-37 

year period. Attendance rates also significantly (p<0.001) improved over this time 38 

(from 52.2% to 90%). There were no adverse events reported. Of those discharged 39 

without attending an ENT appointment, 1.8% were re-referred to ENT within 12 40 

months of discharge. 41 

Conclusions: This audiology FPOC Retrocochlear Clinic was shown to be a safe 42 

and effective alternative service model.   43 
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INTRODUCTION 44 

Due to increasing pressure on public healthcare systems, wait times for medical and 45 

surgical specialist appointments have increased, with many patients waiting longer 46 

than clinically recommended1,2. As such, clinicians and administrators have been 47 

evaluating various alternative strategies to help maximise the capacity of services, 48 

while still maintaining high quality patient care3.  49 

 50 

One strategy to address this issue has been the implementation of allied health 51 

professional (AHP)-led, or AHP first point of contact (FPOC) clinic models4,5,6. In 52 

these clinics, AHPs assess, manage and discharge appropriate (low risk) patients on 53 

medical and surgical outpatient waitlists with minimal input from medical specialists7. 54 

The term “first point of contact” is used to denote that the AHP is the first person 55 

seen by the patient and is usually case-managed by them, but many iterations of 56 

these models exist. Many of these models require AHPs to operate under an 57 

extended or expanded scope of practice, for which they must have appropriate 58 

training, governance and credentialing. Many allied health disciplines have 59 

successfully implemented and evaluated AHP FPOC clinics utilising extended scope 60 

of practice roles4,6,8,9,10,11. AHP FPOC models of care have been shown to be a safe 61 

and effective way to increase public health service capacity and meet service 62 

demands7. 63 

 64 

The Ear Nose and Throat (ENT; otherwise known as otolaryngology) specialty is 65 

among those experiencing significant demand, compounded by a shortage in 66 

specialists and wide variation in referral urgency12,13. There has been a range of 67 

evidence to support the use of extended or expanded scope of practice audiology 68 
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FPOC clinics to complement both paediatric and adult ENT specialist outpatient 69 

services. In the United Kingdom, the National Health Service  implemented direct 70 

referral audiology clinics to allow general practitioners to refer patients directly to 71 

audiologists for assessment and provision of hearing aids, rather than to an ENT 72 

specialist first. This change in service model significantly reduced the number of 73 

patients needing to see ENT specialists14. In paediatrics, audiology FPOC triaging of 74 

children with middle ear or hearing concerns has also been reported as a safe and 75 

effective way to independently manage these patients, with studies showing the 76 

potential to increase capacity within the paediatric ENT specialist outpatient service 77 

by up to 77%8,9. 78 

 79 

Recent work has also highlighted the potential for audiology services to provide a 80 

proactive role in the evaluation of patients with suspected retrocochlear pathology 81 

(e.g. Vestibular Schwannoma, also known as an Acoustic Neuroma). In many 82 

countries, patients who present with symptoms associated with retrocochlear 83 

pathology, such as asymmetrical sensorineural hearing loss and unilateral tinnitus, 84 

are referred directly to an ENT specialist. However, as only 1-2 percent of these 85 

patients will be diagnosed with retrocochlear pathology15, the number of potentially 86 

unnecessary ENT consultations is significant16. To help reduce the burden on ENT 87 

specialist services, alternate audiology FPOC clinical models have been used to 88 

manage this population16,17,18,19,20,21. In these models, patients are referred to an 89 

audiologist as the first point of contact, who completes further testing against set 90 

protocols, and based on those findings refers appropriate patients for a magnetic 91 

resonance imaging (MRI) scan of the internal auditory meatus (IAM), which is 92 

considered the ‘gold standard’ for the diagnosis of Vestibular Schwannoma17.  93 
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 94 

Research on audiology FPOC models for detecting retrocochlear pathology mostly 95 

reports on general direct referral audiology clinics which see patients with a range of 96 

issues, rather than clinics which are focused on suspected retrocochlear pathology 97 

exclusively. The existing studies also have a primary focus on detection rates of 98 

retrocochlear pathology, and unfortunately provide limited information about the 99 

service level outcomes of the clinical model itself16,17,18,20. Of the service data that 100 

has been reported, Wong and Capper20 noted that having a direct referral audiology 101 

clinic avoided the addition of over 300 patients to the ENT clinic list over 3.5 years, 102 

and discussed the potential cost savings of the model. In Abbas et al17, both 103 

outcomes and costs of an audiology first point of contact model were examined, and 104 

findings revealed that 97.6% of patients were managed by the clinic without need for 105 

an ENT appointment, with an overall cost saving of ₤164,850.  106 

 107 

Most recently, Payten et al19 reported on some outcomes of an audiology FPOC 108 

clinic specifically for patients with suspected retrocochlear pathology who were 109 

referred from ENT waiting lists. Their retrospective study showed that the clinic was 110 

able to manage and discharge 53.5% of patients without referral back to ENT, and 111 

that there was a significant reduction in waiting times and a small cost saving after 112 

introduction of the service19. However, the study was based on only 60 patients who 113 

attended during the clinic’s first 12 months of operation. Furthermore, the study 114 

reported the evaluation of 5 different AHP FPOC models, and as such had limited 115 

information specific to the Retrocochlear Clinic.  116 

 117 
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While there has been some research on audiology FPOC models with a role in 118 

screening for retrocochlear pathology, there has been limited description of the 119 

clinical models used, and it is not known how they impact aspects of service 120 

evaluation that are typically reported in evaluations of AHP first point of contact clinic 121 

models, such as patient flow, wait times, rates of nonattendance and rereferral 122 

rates6. Considering the potential widespread benefits for both patients and health 123 

services from this type of audiology FPOC clinical model, further systematic 124 

evaluation of this type of service model is needed. Hence the aim of the current 125 

study was to examine both the clinical and service outcomes of an audiology first 126 

point of contact clinic designed specifically for individuals with suspected 127 

retrocochlear pathology, referred to herein as the Retrocochlear Clinic. This included 128 

describing the characteristics of patients referred to the Retrocochlear Clinic, 129 

measuring the impact on waiting times, and outlining patient pathway and outcomes, 130 

including rereferrals within 12 months.  131 

 132 

MATERIALS AND METHODS 133 

The study utilised a retrospective cohort study design and was conducted in the ENT 134 

outpatient department of a large secondary hospital in Queensland, Australia. All 135 

patients over the age of 18 whose referral was redirected by the ENT department to 136 

the Retrocochlear Clinic between 1st December 2013 and 30th November 2019 were 137 

included in this study.  138 

 139 

Audiology First Point of Contact Retrocochlear Clinic Model and Protocols 140 

The Retrocochlear Clinic was developed as an alternative service referral pathway 141 

for patients who were referred to ENT with symptoms of asymmetrical sensorineural 142 
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hearing loss, unilateral tinnitus and/or dizziness. This alternate, advanced scope of 143 

practice audiologist FPOC model was intended to exclude retrocochlear pathology 144 

as the cause of patients’ symptoms while limiting demand on ENT specialists. Safety 145 

was central to the design and implementation of this clinic model, supported through 146 

extensive training of the clinic audiologists, strict inclusion criteria, and an evidence-147 

based assessment protocol using specific audiometric criterion22,23. Active ENT 148 

engagement was also central to the clinic model. ENT specialists determined if 149 

patients were appropriate for diversion to the clinic, countersigned all referrals for 150 

MRI (IAM), reviewed all MRI (IAM) results and were available on-site for discussion 151 

of more complex cases if required. Referrals were also triaged by the ENT specialist 152 

and prioritised as urgent (Category 1 – see within 30 days), semi-urgent (Category 2 153 

– within 90 days) or routine (Category 3 – within 365 days) according to Queensland 154 

Health clinically recommended timeframes24. Following assessment by the 155 

audiologist, patients attending the clinic ultimately ended up in one of two possible 156 

outcome groups: (1) patients able to be managed and discharged by the 157 

Retrocochlear Clinic, and (2) patients who required further ENT consultation and 158 

were returned to the ENT waiting list. The full details of the clinic model can be found 159 

in Supplementary file 1.  160 

 161 

Data Collection and Service Evaluation 162 

All patients who were referred to the Retrocochlear Clinic since its inception in 163 

December 2013 through to November 2019 were identified from an existing clinical 164 

database. Data was collected on all patients referred to the clinic and entered into 165 

this database, including: 1) patient demographics; 2) referral information such as 166 

referral source, referral date and reason for referral; 3) appointment dates and 167 
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requests for medical imaging; and 4) clinical outcomes and results of investigations. 168 

The database used a coding system to record final patient outcomes, coding patients 169 

who were discharged from the Retrocochlear Clinic without needing ENT 170 

intervention, patients who required ENT intervention and patients who were 171 

discharged without completing the regular patient management protocol (e.g. did not 172 

attend appointments, unable to be contacted, self-discharged from the clinic).  173 

 174 

Rereferral data was also collected for all patients who were assessed in the 175 

Retrocochlear Clinic and discharged without the need for ENT intervention between 176 

December 2013 and November 2018 (allowing 12 months post discharge for 177 

collection of rereferral data in November 2019). Rereferral rates within 1 year of 178 

discharge has been used in prior studies as an indicator of successful management 179 

of patients24,25. Rereferral information was manually extracted from individual patient 180 

records to determine if they had been rereferred to the ENT clinic within 12 months 181 

of the date of discharge, the reason for rereferral, and whether this reason differed 182 

from the original referral reason. The public hospital where this study was 183 

undertaken has a geographical catchment area from which all referrals are received. 184 

Hence it is unlikely that any of these participants would be referred elsewhere, 185 

unless they had relocated to another facility’s geographical catchment area or if they 186 

sought care through private medical services.  187 

 188 

Finally, in order to further assess the safety of the Retrocochlear Clinic, local risk 189 

management reporting software (Riskman and Prime) were accessed, and reports 190 

for patients who attended the Retrocochlear Clinic during the study period were 191 

collated, to determine if any adverse events had occurred. Adverse events referred 192 
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to any patient harm caused as a result of the procedures and/or care provided as 193 

part of the Retrocochlear Clinic.  194 

 195 

Data analysis 196 

Results were analysed descriptively using group frequencies, percentages, medians 197 

and interquartile ranges (IQR). Data were tested for normality using Shapiro-Wilk 198 

tests. Chi-square and Mann-Whitney U-tests were used to compare differences in 199 

demographics between those that were referred to the Retrocochlear Clinic, and 200 

those that actually attended. Attendance rates and wait times from the beginning of 201 

the clinic to the final year were also compared using Chi-square and Mann-Whitney 202 

U-tests. Significance was set at p<0.05. All statistical analyses were performed using 203 

IBM SPSS Statistics for windows version 24 (IBM Corp., Armonk, N.Y., USA).  204 

 205 

RESULTS 206 

Participant demographics 207 

A total of 1123 patients met the inclusion criteria over the study period. These 208 

patients accounted for approximately 4% of the total adult ENT outpatient referrals 209 

for this period. Participant demographics for all referred patients are shown in Table 210 

1. Of those referred to the clinic, there were slightly more males (53.0%, n= 595) 211 

than females (47.0%, n= 528), and the median age was 60 (IQR= 46-70). The most 212 

frequently listed reason for referral was asymmetrical hearing loss (71.2%, n= 800), 213 

followed by unilateral tinnitus (17.0%, n= 191) and other/multiple symptoms (11.8%, 214 

n= 132).  215 

[Insert Table 1 near here] 216 

Non-attendance rates    217 
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Figure 1 shows a diagram of patient flow through the service, from initial referral 218 

through to discharge or referral back to ENT. Of the 1123 patients referred to the 219 

Retrocochlear Clinic over the 6-year study period, 25.8% (n= 290) did not attend 220 

their appointment at the clinic. Demographics of those who did and did not attend are 221 

detailed in Table 1. There were no statistically significant differences in gender or 222 

reason for referral between those who attended and those who did not attend 223 

(p>.05). However, the group that did not attend was significantly younger than the 224 

group that attended (54 vs 60 years; U=104733.5, p=0.001).  225 

 226 

There were a median of 31 clinic attendees per quarter year (IQR=21-42). There was 227 

a statistically significant improvement in attendance rates from 66.4% in the first full 228 

year of data (2014), rising steadily to 90% in the final year of the study (X2 (1, N = 229 

251) = 20.1, p<0.001) (also see graph in Supplementary file 2). 230 

 231 

Waittimes 232 

There was a statistically significant (U= 261, p<0.001) reduction in waittimes from 233 

referral to first appointment from a median of 748 days for patients who were seen in 234 

the 12 months, down to 63.5 days in the final year of the study. Figure 2A shows the 235 

median wait times per quarter, illustrating a sharp decrease after 4 years of the 236 

clinic’s operation. Figure 2B shows the proportion of patients who were seen within 237 

Queensland Health clinically recommended timeframes for routine (within 365 days), 238 

and semi-urgent priority (within 90 days) referrals. Most routine patients were seen 239 

within the clinically recommended timeframe within the first 3 years of the clinic’s 240 

existence (92.6% and above), and semi-urgent within the first 4 years (81.5% and 241 

above). 242 
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   [Insert Figure 2 near here] 243 

Failure to attend rates 244 

The failure to attend rate over the 6 year period was 25.8%. Cancellations by the 245 

patient made up the largest proportion of reasons for not attending (45.2%, n= 131; 246 

Figure 1), of which 3 patients asked to be kept on the ENT waitlist rather than attend 247 

the Retrocochlear clinic while the remainder declined any care. The next most 248 

common was inability to contact the patient in order to schedule the appointment 249 

(33.4%, n= 97), followed by failure to attend a scheduled appointment (16.6%, n= 250 

48) and ‘other’ reasons, for example death or cancellation by the clinic due to a 251 

change in the patient’s status (4.8%, n= 14). The proportion of failure to attend, 252 

inability to contact and ‘other’ were fairly stable over the study period, however the 253 

proportion of cancellations by the patient steadily decreased from 21.6% of all 254 

appointments in the first year to 2.5% the final year of the study period (data not 255 

shown). 256 

    [Insert Figure 1 near here] 257 

Review appointments 258 

Of the 833 (74.2%) patients who attended their initial appointment, 28 were 259 

scheduled review appointments with the audiologist 3-12 months after initial 260 

appointment. Seven patients did not attend this review appointment, and 2 patients 261 

were waiting to attend their review at time of data collection. 262 

 263 

Management pathways 264 

A total of 824 patients attended both their initial and any review appointments and 265 

were managed through three main management pathways shown in Figure 1. These 266 

included Pathway 1: those who do not meet criteria for MRI (IAM) and have no other 267 
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ENT symptoms; Pathway 2: those meeting criteria for MRI (IAM); and Pathway 3: 268 

those not meeting criteria for MRI (IAM) but who do report other ENT symptoms that 269 

require ENT appointment (Figure 1).  270 

    271 

Pathway 1: Pathway 1 included patients who did not require medical imaging and 272 

reported no other significant ear nose and throat symptoms. Of the patients 273 

attending the Retrocochlear Clinic, 337 (40.9%) fell into this category and were 274 

managed entirely by the audiologist and discharged back to General Practitioner 275 

(GP) care without any requirement for medical imaging or ENT appointment.  276 

 277 

Pathway 2: Pathway 2 included patients who met the criteria for MRI investigation 278 

and were therefore referred for an MRI (IAM) scan by the audiologist, with the 279 

referral co-signed by the ENT specialist. Three hundred and fifty-five patients 280 

(43.1%) were referred for MRI (IAM) (Figure 1) and 330 of these patients attended 281 

the diagnostic imaging appointment. Of these patients, 7 received a CT scan due to 282 

contraindications for MRI (such as claustrophobia and having a pacemaker in situ).  283 

 284 

All diagnostic imaging results were reviewed by an ENT specialist, and significant 285 

clinical findings requiring on-referral to ENT services were reported in 6.4% of 286 

patients (n= 21). Four of these patients were diagnosed with Vestibular 287 

Schwannoma, representing 0.5% of the total attendees of the clinic, and 1.1% of 288 

those who were referred for diagnostic imaging. Demographic and clinical details of 289 

these patients are shown in Supplementary file 3. Seventeen patients had other 290 

significant findings on diagnostic imaging (such as anterior inferior cerebellar artery 291 
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(AICA) vascular loop, pituitary macroadenoma, arachnoid cyst, and pineal cyst) 292 

which indicated further review was required by an ENT specialist.  293 

 294 

The remaining 309 patients either had no significant findings on diagnostic imaging, 295 

or had other significant incidental findings that were not appropriate for ENT review, 296 

and were discharged by the Retrocochlear Clinic back to the care of a GP.   297 

 298 

Pathway 3: Pathway 3 included patients who did not meet the criteria for medical 299 

imaging, but were determined on assessment by the audiologist to have other 300 

significant ear, nose or throat symptoms outside of the scope of the Retrocochlear 301 

Clinic but requiring review by an ENT specialist (e.g. sinus issues, middle ear 302 

dysfunction etc.) (Figure 1). One hundred and thirty-two patients (16.0%) were 303 

managed under this pathway, and were thus on-referred back to the regular ENT 304 

outpatient clinic.  305 

 306 

Clinic outcomes 307 

Discharged from Retrocochlear Clinic 308 

In total, 73.7% (n= 589) of the patients who attended the clinic were managed 309 

entirely by the Retrocochlear Clinic and discharged without need for the patient to 310 

attend an ENT appointment. Analysis year by year revealed this rate remained 311 

relatively stable over the duration of the study (data not shown). This total consisted 312 

of all 337 patients who were managed under Pathway 1 (discharged with no imaging 313 

required), and 252 patients who were managed in Pathway 2 (required diagnostic 314 

imaging), but had no relevant pathology/symptoms and were also able to be 315 

discharged directly from the clinic (Figure 1).  316 
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 317 

Referred back to ENT 318 

Of the patients who attended the Retrocochlear Clinic, 26.3% (n=210) were referred 319 

back to  ENT services. This included all patients from Pathway 3 (n=132), aka those 320 

who did not meet the criteria for imaging but had other significant symptoms and 321 

were referred directly to ENT. It also included those from Pathway 2 (required 322 

diagnostic imaging) who either had significant findings on MRI (n=21) or did not have 323 

significant findings on MRI but did have other significant symptoms (n=57). Most of 324 

the referrals back to the ENT waiting list were due to additional middle ear issues (n= 325 

100), but other ENT symptoms, predominantly sinus issues, were also common (n= 326 

85). 26.2% of these 210 patients were referred at the same priority level as their 327 

original ENT referral, and 73.8% had an upgraded priority reflecting an expedited 328 

pathway to ENT specialist assessment. As only 210 patients of the 824 Clinic 329 

attendees required ENT appointments, this represents a total of 614 saved ENT 330 

appointments across the 6 year period (approximately 102 appointments per year).  331 

 332 

Rereferral rates and adverse events 333 

Of the 589 patients discharged by the audiologist without requiring ENT 334 

appointment, 14 patients (2.4%) were rereferred to the ENT outpatient clinic within 335 

12 months of discharge. Only 1 of these patients was rereferred for the same reason 336 

as the original referral (unilateral tinnitus) due to subjective deterioration of 337 

symptoms. Subsequent investigations showed no significant findings on diagnostic 338 

imaging and the patient was discharged back to GP care. There were no adverse 339 

events recorded in risk management software for patients of the Retrocochlear Clinic 340 

throughout the study period.  341 
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 342 

DISCUSSION 343 

The 6-year evaluation of this audiology FPOC Retrocochlear Clinic model has 344 

demonstrated that the majority of patients were able to be managed by this service 345 

without the need for an ENT specialist appointment, and addresses a gap in the 346 

literature concerning health service outcomes of this model. Benefits for patients and 347 

the health service were realized within the first few years of the service, through 348 

significant reductions in wait times. Rereferral rates were very low and no adverse 349 

events were reported. Overall, the clinical and service data indicates that this model 350 

is a safe and effective alternative service model for ENT patients referred for 351 

investigation of suspected retrocochlear pathology. While this research investigates 352 

a specific clinic design, it provides promising evidence for a model that may be 353 

modified for different clinical contexts. At a more global level, the findings of the 354 

current study support the idea that alternate models of care can be implemented, 355 

and achieve positive clinical efficiencies for both patients and the service while 356 

maintaining high levels of safety and rigor. 357 

 358 

Examining the final outcome of all attending patients revealed that this particular 359 

form of an audiology FPOC Retrocochlear Clinic model was able to manage 73.7% 360 

of patients without need for referral to an ENT specialist. This is higher than the 361 

53.5% reported by a similar Retrocochlear Clinic model, however that study reported 362 

on only 60 patients19. The proportion is similar however to other types of extended 363 

and expanded scope AHP FPOC clinics which report figures between 70-80% of 364 

patients discharged without referral to medical and surgical specialists10,11,26,27.  365 

 366 
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However, whilst over 70% of patients referred to the clinic were able to be 367 

successfully managed without the need for separate ENT specialist appointment, it is 368 

important to note that only 40.9% of these patients were managed independently by 369 

the audiologist with no ENT specialist input. For the remainder, there was ENT 370 

specialist involvement through informal discussion to determine appropriate patient 371 

flow pathways, co-signing of MRI referral forms, and review and interpretation of MRI 372 

findings, which was facilitated by the co-location of the clinic with ENT specialist 373 

clinics. This ENT specialist involvement outside of direct patient consultations needs 374 

to be acknowledged as this was a crucial part of the clinical governance and safety 375 

of this model and required time from ENT services. Nevertheless, this study 376 

demonstrated that the Retrocochlear Clinic model investigated here has the potential 377 

to provide an alternative service pathway and ultimately reduce the number of 378 

unnecessary referrals to ENT services. 379 

 380 

This clinic used widely recognised audiometric criterion22 and a specific protocol to 381 

screen for retrocochlear pathology, with the aim of reducing the rate of unnecessary 382 

MRI referrals. Just over 40% of patients in this study met MRI inclusion criteria and 383 

were referred for diagnostic imaging. On initial review, this figure appears 384 

substantially higher than the 11.7% of patients referred for MRI assessments 385 

reported in another audiology FPOC model20. However, this difference is expected 386 

when comparing the referral criteria for both clinics. The clinic in that study accepted 387 

referrals for a broad range of otologic symptoms, whereas referrals to the 388 

Retrocochlear Clinic in the current study are triaged by the ENT specialist and only 389 

those listing retrocochlear symptoms are redirected and therefore a larger number of 390 

referrals for medical imaging is expected in our study.  391 
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 392 

Of the patients referred for diagnostic imaging, 1.1% were diagnosed with Vestibular 393 

Schwannoma. This is in agreement with the percentage of patients referred for MRI 394 

who were diagnosed with Vestibular Schwannoma in similar models, which ranged 395 

from 1.5 - 2.22%17,18,20. A slightly higher proportion was found in Dawe et al.16 at 396 

4.0%, however this may be due to use of stricter criteria for referral, as only patients 397 

with asymmetrical hearing loss were referred for MRI, while those with unilateral 398 

tinnitus were referred directly to the ENT. This is reflective of the literature which 399 

suggests that asymmetrical hearing loss is the primary complaint reported by 400 

patients diagnosed with Cerebellar Pontine Angle (CPA) tumors, while tinnitus is a 401 

less common symptom28. The current study found that all four patients diagnosed 402 

with Vestibular Schwannoma met the AAO-HNS audiometric criterion for 403 

asymmetrical hearing loss, however one of these patients had been originally 404 

referred for unilateral tinnitus as the primary complaint. It was only on audiometric 405 

testing that the asymmetrical sensorineural hearing loss was detected, which met the 406 

criteria for asymmetry and referral for medical imaging. There were no patients in the 407 

current study who were diagnosed with Vestibular Schwannoma who would have 408 

been missed had the criteria been less conservative. A further 4.8% of patients 409 

referred for diagnostic imaging had a variety of significant incidental findings other 410 

than Vestibular Schwannoma. There is only limited explanation of what was included 411 

as “incidental findings” in other studies, hence it is difficult to make direct 412 

comparisons, however some report similar rates of 3-5%16,18,20. 413 

 414 

This study also demonstrated the safety and effectiveness of the Retrocochlear 415 

Clinic with a low rereferral rate and no adverse events reported. The 12-month 416 
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rereferral rate has been used as an indicator of successful management of 417 

patients25,26, as rereferral within 12 months for the same symptoms suggests either 418 

inappropriate discharge or a deterioration in symptoms that would now warrant 419 

further investigation. Over the course of the study period, only 2.4% of the 589 420 

patients who were discharged by the audiology FPOC Retrocochlear Clinic were 421 

rereferred to the ENT outpatient waitlist within 12 months of the date of discharge. 422 

This is significantly lower than other AHP FPOC clinics which report 12-month 423 

rereferral rates of 6.5-10%25,26,29. Additionally, the majority of re-referred 424 

Retrocochlear Clinic patients were re-referred for symptoms which differed from their 425 

original referral reason. These low rereferral rates may be attributable to risk 426 

management strategies which were integral to the Retrocochlear Clinic protocol, 427 

including use of strict referral and triage criteria; detailed and well-established clinical 428 

protocols; co-location of clinical service provision with specialist ENT outpatient 429 

clinics; and co-signatory requirements on all MRI referrals. 430 

 431 

Importantly for health services looking to implement this model, both waiting times 432 

and attendance significantly improved over the study period. While causality cannot 433 

be determined with this research design, these improvements are most likely due to 434 

introduction of the clinic, as there were no other service developments at the time 435 

that would have accounted for these changes. The median waiting time in the first 3 436 

months since the inception of the clinic was 997 days, reflective of a significant 437 

backlog of patients who had been referred to ENT outpatient services up to 3 years 438 

prior. By the fourth year of the clinic, the service had cleared this backlog and was 439 

able to maintain stable median waiting times of 74.5 days and under, and see over 440 

90% of patients within clinically recommended timeframes24. A similar Australian 441 
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Retrocochlear Clinic model also demonstrated a significant reduction in wait times 442 

from a mean of 468 days (from referral to ENT appointment), to 99 days (from 443 

referral to audiology FPOC Retrocochlear clinic) approximately 12 months after 444 

audiology FPOC service implementation19. Similar reductions in waiting time have 445 

been reported in other types of AHP FPOC clinics9,10. This improvement in waiting 446 

times has positive implications for the safety and efficiency of the health service, as 447 

well as the experience of patients on the waiting list. 448 

 449 

The rate of attendance to the clinic at the start of the study was 52.2%, which 450 

increased to 90% by the end of the study period. This is likely linked to the decrease 451 

in wait times noted over the same period of time, as longer waiting times increase 452 

the likelihood patients will seek alternative services elsewhere, move health service 453 

districts, change contact details, pass away or have a resolution of symptoms. 454 

Overall, about a quarter of those referred did not attend over the 6-year study period, 455 

which is consistent with the non-attendance rates reported by the speech pathology 456 

FPOC ENT clinic in the same health service10. As high non-attendance rates impact 457 

on service efficiency and overall wait times for other patients, there is incentive for 458 

healthcare services to maximise attendance rates. As the process for collecting 459 

information about these patients was administrative, there is no data to understand 460 

the outcomes of these patients, or their reasons for cancellation. Further 461 

investigation could occur to determine whether improved attendance rates were due 462 

to reduced waiting times or there were other factors involved. 463 

 464 

While economic outcomes were not captured in this study, previous research on 465 

allied health FPOC clinics has shown promising cost-benefits6. However studies 466 
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investigating a retrocochlear FPOC model specifically have to date only calculated 467 

direct costs, and estimated savings to be between £150-234 per patient in the 468 

UK16,17, and $54 per patient in Australia19. Using the same calculations as Payten et 469 

al19 (which is in the same geographic area as this study), preventing 102 ENT 470 

appointments per year translates to $5,500 in direct cost savings for the health 471 

service. More importantly however, there are other benefits to retaining these 102 472 

appointments. This includes possible reductions in wait times for other patients, and 473 

improved conversion to surgery rates for the ENT service. It is also important to 474 

consider the impact that the extensive ENT wait time could have had on the 21 475 

patients who were diagnosed with clinically significant disease through the audiology 476 

FPOC service, (including four with Vestibular Schwannoma).  Also relevant is the 477 

fact that only 43.1% of patients screened by the audiologist required MRI- a potential 478 

cost saving for services which order MRIs for all patients prior to ENT review. These 479 

benefits would have to be weighed with a thorough cost calculation inclusive of the 480 

significant costs associated with training the FPOC clinic audiologists and non-481 

appointment related ENT costs, for example reviewing MRIs and MRI referrals. Thus 482 

to fully understand the impact and value of this audiology FPOC model from a health 483 

service perspective, future research should seek to measure the cost-benefit of the 484 

model compared to the standard medical pathway. 485 

 486 

Given the positive outcomes of this model, there may be value in extending the 487 

inclusion criteria to include other low risk referrals with symptoms within the scope of 488 

practice of audiologists, as piloted elsewhere21. This may include patients who are 489 

referred to the ENT outpatient waitlist for more generalised low risk otological 490 

symptoms such as presbycusis, sensorineural hearing loss and/or bilateral tinnitus. 491 
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Using this clinic model and further utilising audiologists’ diagnostic skills would 492 

enable these additional patients to be appropriately screened and/or managed. This 493 

has the potential to further increase the capacity for ENT specialists to see more 494 

complex patients.  495 

 496 

Limitations 497 

Although the current study provides data that suggests positive service 498 

improvements for patients, it is acknowledged that no direct consumer input was 499 

sought and patient outcomes such as quality of life were not measured, and as such 500 

the consumer perspective is missing from this study30. Only 3 patients declined 501 

referral to the clinic in favour of remaining on the ENT waitlist. A recent pilot of an 502 

audiology FPOC clinic which accepted a broader range of referrals found high levels 503 

of satisfaction21, but it is unclear if those findings would be reflected in the current 504 

model.  505 

 506 

There was also no baseline data collected prior to the implementation of the 507 

Retrocochlear Clinic to compare to the standard ENT service with regards to 508 

attendance, wait times, time until diagnosis and clinical outcomes. There is an 509 

assumption made that the excessive waiting times measured at the start of the study 510 

period reflect the waiting times experienced by patients waiting for standard ENT 511 

care for this patient group. As the study was retrospective, some data that may have 512 

been useful in evaluating this model was unable to be reported on. This included 513 

frequency and length of time of informal case discussions between the audiologist 514 

and ENT and other data required for a robust economic analysis. In addition, data 515 

was not collected from the standard ENT clinic’s operations, meaning that any 516 



22 

 

impacts on surgical conversion rates and wait times for other patients were unable to 517 

be captured. 518 

 519 

Another limitation is that this study was not able to access data related to rereferral 520 

rates outside of Logan Hospital ENT Department between 2013 and 2017 and Metro 521 

South Health between 2017 and 2019. Despite this, the likelihood of a public health 522 

patient in the hospital’s catchment area seeking ENT review outside of their local 523 

public hospital is considered low. It is however, acknowledged that relevant ENT 524 

pathologies may have been later investigated by patient’s GP and again, this data is 525 

not accessible and is therefore a further limitation of the current study. 526 

 527 

It is also recognised that this model may only be applicable to implement within 528 

certain settings, given differences in the nature of health services offered globally. 529 

However, the authors believe that this work is relevant to a broad audience of ENTs, 530 

audiologists, and health service administrators who face the challenge of increasing 531 

pressures on health services, within the context of specialist shortages. This model 532 

is presented as one alternate option which may help address these issues, which 533 

could be implemented alongside other strategies. 534 

 535 

Conclusion 536 

The audiology FPOC Retrocochlear Clinic was a safe and effective alternative 537 

service model that was able to manage the majority of its referrals with significantly 538 

reduced ENT involvement, appropriately triage patients for MRI imaging and identify 539 

patients who require further ENT intervention. This model resulted in reduced waiting 540 

times for low-risk patients referred to the ENT outpatient waiting list with 541 
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asymmetrical hearing loss and/or unilateral tinnitus and concurrently was observed 542 

to have improved attendance rates. This research further supports AHP extended 543 

scope clinics as effective alternative models of care with positive impacts on health 544 

service delivery.  545 
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TABLES 

Table 1: Participant demographics  

 Referred to 

clinic 

N= 1123 

Analysis by attendance 

 

Referred but 

did not attend 

N= 290 

Attended clinic 

N= 833 

Significance  

(p value) + 

Age (years) Median= 60 

(IQR= 46-70) 

Median= 54 

(IQR= 48-70) 

Median= 60 

(IQR= 40-69) 

0.001 

Gender 

Male 

Female 

 

N = 595 

(53.0%) 

N = 528 

(47.0%) 

 

N= 164 

(56.6%) 

N= 126 

(43.4%) 

 

N= 431 (51.7%) 

N= 402 (48.3%) 

0.178 

Reason for 

referral 

Asymmetrical 

hearing loss 

Unilateral 

tinnitus 

Other/multiple* 

 

N= 800 

(71.2%) 

 

N= 191 

(17.0%) 

N= 132 

(11.8%) 

 

N= 206 

(71.0%) 

 

N= 53 (18.3%) 

N= 31 (10.7%) 

 

N= 594 (71.3%) 

 

N= 138 (16.6%) 

N= 101 (12.1%) 

0.688 

*’Other’ includes a combination of symptoms, vestibular issues +/- HL & Tinnitus and Bilateral hearing 

loss or other hearing concerns identified by the ENT as suitable for the clinic 

+ Chi- square for proportions, Mann-Whitney U-test for medians  



FIGURES 

Available as separate files 

Figure legends 

Figure 1. Patient Journey Through the Audiology-led Retrocochlear Clinic 

Figure 2. Display of (A- top graph) the median wait times (in days) per quarter, across 

the 6-year period, and (B – bottom graph) Percent of patients who were seen within 

clinically recommended timeframes for each priority level, per year 

 



Audiologist reviews case history and audiometric 

results (ENT input sought where required). 

Audiologist makes patient flow decision.

Patient attended Retrocochlear Clinic, in which the 

audiologist completes comprehensive case 

history, immittance testing and PTA.

N= 833 (74.2%)

ENT triage referrals from waiting list using set 

inclusion and exclusion criteria. 

Referrals which met the inclusion criteria and were 

referred to the Retrocochlear Clinic:

N= 1123

Administration Officer contacts patient to schedule 

appointment

Pathway 2

Patient referred for diagnostic imaging as they met 

AAO-HNS audiometric criterion of asymmetrical HL 

and/or unilateral tinnitus and/or a combination of 

alternate symptoms (discussed with ENT) 

N= 355 (43.1%)

Patient completed diagnostic imaging and results 

were reviewed by an ENT

N= 330 (41.3%)

Imaging found no 

significant findings 

for ENT review

N= 309 (38.7%)

Imaging found 

significant findings 

for ENT review

N= 21 (2.6%)

Discharged from Retrocochlear Clinic/ENT waitlist, back 

to the care of GP

N= 589 (73.7%)

Patient discharged from Retrocochlear Clinic 

and ENT waitlist prior to attending:

N= 290 (25.8%)

Reason:

• Cancelled by patient: N= 131 (45.2%)

• Unable to contact: N= 97 (33.4%)

• Did not attend: N= 48 (16.6%)

• Other (e.g. deceased, clinic cancelled): 

N= 14 (4.8%)

Pathway 3

Patient did not meet criteria for diagnostic imaging, 

however reported significant symptomology 

requiring ENT consultation

N= 132 (16.0%)

Assessment outcomes indicated need for further 3-12 

month audiological review

N= 28 (3.3%)

Pathway 1

Patient did not meet criteria for asymmetry and no 

other significant symptomology reported

N= 337 (40.9%)

Patient awaiting review appointment at the time of study or 

discharged as they did not attend the review appointment 

N= 9

Total= 1123

New total= 

833

New total= 

824

Patient discharged as 

they did not attend 

diagnostic imaging

N= 25 New total= 

799

Other significant 

symptomology 

reported

N= 57 (7.1%)

No other significant 

symptomology 

reported

N= 252 (31.5%)

Referred back to ENT waitlist

N= 210 (26.3%)

Due to:

• Middle ear symptomology: N= 100 (47.6%)

• ENT symptomology: N= 85 (29.3%)

• Findings of diagnostic imaging: N= 21 (7.2%) 

• Other: N= 4 (1.4%)

• Same priority: N= 55 (26.2%)

• Upgraded priority: N= 155 (73.8%)Rereferrals to ENT within 12 months of discharge by audiologist

N= 14 (1.8%)

• Same reason as original referral: N= 1

• Difference reason than original referral: N= 13

Figure 1. Patient Journey Through the Audiology-led Retrocochlear Clinic
ENT = Ear, Nose & Throat specialist; aSNHL = asymmetrical sensorineural hearing loss; PTA = Pure Tone Audiometry
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