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POPULATION: 22.6 mill (ZA 50.5mill) 
AREA: 7.7mill km2 (ZA 1.2 km2) 
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S. Aronson, The Lancet on the Telephone 1876–1975, Medical History, 21(1977):69-87. 
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Blainey G, The tyranny of distance, Sun Books,  Melbourne, 1969. 
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'This Station has been attacked by 
natives at 8. Stapleton has been 
mortally wounded, one of the men, 
named John Franks, just died from 
wounds. Civilised Native Boy has had 
three spear wounds. Mr Flint, assistant 
operator one spear wound in leg, not 
serious. Full particulars in morning.'  

Northern Territory Times and Gazette 
(Darwin, NT : 1873 - 1927), Friday 27 
February 1874 
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•  ‘… We are informed by Mr. Told that 
during Sunday night Dr. Charles Gosse at 
his request attended at the Telegraph 
Office and gave instruction as to the 
proper treatment of the wounded’  
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•  ‘… and up to about 11 o'clock all were 
progressing favorably. Later in the day, 
however, a change for the worse took 
place in Mr. Stapleton's condition, and 
notwithstanding all the aid that it was 
possible to render him, he sank under 
the effect of his injuries, and died, very 
quietly, at a quarter to 6 o'clock in the 
evening.’  

Muddyboots, Bonzle.com 
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South Australian Register, 28 Feb 1874 
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•  Jimmy Darcy - internal injuries 

after fall from horse. 
•  Taken to Fred Tuckett - 

telegraphist at Halls Creek, who 
had some 1st aid training 

•  Dr John Holland in Kalgoorlie 
diagnosed rupture of urethra 

•  Operation needed 
•  Conducted by Tucker using 

morphia, pocket knife and razor, 
under instruction over Morse 
code 
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•  Inspiration for John Flynn to 
set up the RFDS in 1929 

•  Alfred Traeger – engineer and 
experimenter in Adelaide 

•  Developed the pedal-powered 
wireless 

•  1932 - keyboard 

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If 
the red x still appears, you may have to delete the image and then insert it again.Today… 

Necessity is the mother of invention 
?Plato 

•  Our situations encourage us to 
innovate 

•  The most basic means of 
telecommunication can be used 
for telemedicine 

•  Use what you have at your 
disposal – people, networks, 
equipment 
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Ear Health in rural and remote Australia 

•  High incidence of chronic ear disease, often >25% 
•  Up to 90% with HL 
•  Poor service delivery; no resident ENTs or audiologists 
•  Low socio-economic environment 
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Hearing Health Specialist 

Patient 

Referral Pathways in remote areas 

BARRIERS 
 

- Human Resources 
- Distance 
- Cost 

- Frequency 
- Timeliness 
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Ø  Quality, safety, ease of use  
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Ø  69 patients 
Ø  9 months to 15 years 
Ø  Various ear conditions 
Ø  Agreement between diagnosis and 

recommendations (p<0.001) 
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Ø  Training in otoscopy, 
tympanometry, screening 
audiometry, primary ear health 
care. 

Ø  Ongoing support essential 
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Workforce issues 
•  Training opportunities 
•  Lack of peer-group support 
•  Distance from city 
•  High staff turnover 
•  Difficult working conditions 
•  Large workload – many other health concerns 
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•  Assessment of 25 Tympanic membrane images 
•  134 participants – nurses (37%), audiologists 

(25%), GPs (17%) 
•  Identification from a list e.g. perforation, 

discharge, normal, retraction 
•  Recommendation for management 
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Low Medium High
<0.4 0.4-0.6 >0.6

Discharge Scarring of ear drum Grommet

Retraction Inflammation Foreign object in ear canal

Wax (not obscuring ear drum) Effusion (fluid behind ear drum) Perforation

Wax (obscuring ear drum) Image too poor

Normal

Sensitivity

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If 
the red x still appears, you may have to delete the image and then insert it again.Kids ears – do you know what you are looking at? 



Global Telehealth Conference 2012 

16 

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If 
the red x still appears, you may have to delete the image and then insert it again.

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If 
the red x still appears, you may have to delete the image and then insert it again.



Global Telehealth Conference 2012 

17 

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If 
the red x still appears, you may have to delete the image and then insert it again.

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If 
the red x still appears, you may have to delete the image and then insert it again.



Global Telehealth Conference 2012 

18 

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If 
the red x still appears, you may have to delete the image and then insert it again.In urban areas 

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If 
the red x still appears, you may have to delete the image and then insert it again.Referral pathway 
Barriers 
•  Access to GP services difficult 
•  Access to ENT even more difficult 
•  Little feedback to screeners 
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The Pilbara 

502,000 km2 

41,000 people 

(70%) live in 5 centres 
Indigenous people 13.7% 
(5600, 2500 <17yrs) 
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Exports $86 billion p.a. 
>30% of Australian exports 
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Economic benefits 

Costs Benefits 

Set-up Less outpatient clinics 

Training and maintenance Less subsidised travel 

Operating and staff Less time off work 

Consumables and drugs Hospitalisation avoided 

Incarceration avoided 

Greater productivity 

Tax generated 

Reduced burden of disease 
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Conclusions 

•  25.3:1 Benefit to cost ratio 
•  Economic benefit to community (2500 children) 
•  $72mill over 25 years 

•  Extrapolating to: 
•  All indigenous <17yrs 

    in (very) remote regions: $393mill 
•  All indigenous <17yrs in WA: $716mill 
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–  15% of CI patients live 
>100km from clinic 

– Median: 203 km 

– Max: 1544 km 

– Return trip for all 
>100km: 27,600km     
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•  Approx 15% of CI patients live >2hrs drive from 
city, many much further. 

•  Patients need multiple visits in first year, then 
at least annually. 

•  Growing demand - need for smart practices 
•  People in rural/remote areas are 

–  Keen to avoid travel 
–  Familiar with telehealth and/or happy to use 

technology 
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•  Need demonstrated 
•  Concept proven 
BUT 
•  Reliance on expertise at remote site 
•  Cannot be left to patient/carer 

•  Little integration of technologies 
•  Questions: bandwidth, video/voice 

integration, patient acceptance, efficiency, 
other functionality 
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•  Building a turnkey system, requiring little 
patient involvement in setup 

•  Validation with local and rural patients and 
clinicians 
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•  Integration of technologies 
• Video, voice, chat, response feedback 

•  No special installation required for patient 
• Runs on commonly available platforms 

•  DIB controlled from remote site 
•  Implant audiologist and patient demand 
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•  Bandwidth limitations 
•  i.e. Optimal settings for 

•  Image compression (quality) 
•  Image codecs 
•  Image size 
•  Frame rate 
•  Voice quality 
•  Voice codecs 

•  Synchronising of voice and video  
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Implant Centre 
 
Ø  Abbreviated Profile of Hearing Aid Benefit (APHAB) 
Ø  Pre-TRQ 
Ø  Tinnitus Reaction Questionnaire (TRQ) 
Ø  Signed Sided Deafness Questionnaire (SSQ) 
Ø Munich Music Questionnaire (not yet in use) 

Electronic surveys   
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Hearing Clinics 
 
Ø International Outcome Inventory–Hearing Aids (IOI-HA) 
Ø Characteristics of Amplification Tool Survey (COAT) 
Ø Hearing Aid Selection Guide 
Ø Client Satisfaction Survey 
Ø Marketing Questionnaire 
 

Electronic surveys   
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CI Database   

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If 
the red x still appears, you may have to delete the image and then insert it again.

Ø  Voice outcome, Chronic Sinusitis, Epworth 
Sleepiness Scale, Reflux Symptom Index 

Ø  EORTC – head and neck cancer 
Ø  Kentala – Meniere’s disease, vestibular neuronitis, 

labyrinthitis, BPPV 
Ø Gent – taste and smell 
 

Electronic surveys and algorithms
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Questions on Otoscopic Signs A: Most likely 
B: Other conditions ranked 
C: Most unlikely conditions 
D: Ranking 
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Ø  Large unmet need for services 
Ø High prevalence of ear disease and hearing loss 
Ø  Telehealth has huge potential 

Ø  Diagnosis of disease and HL 
Ø  Advice to local primary care providers 
Ø  Support and training of rural workforce; building capacity 
Ø  Services to remote workforces 
Ø Management of HL (HA fitting) 
Ø  Support/counseling of patients 

 

Ear and Hearing Telehealth in Australia 
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