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A B S T R A C T 
 

 

Introduction: Tasmania is Australia’s smallest state measuring approximately 68 000 km2 and separated (by approximately  

240 km of ocean) from the mainland of Australia, at the south-east corner of the continent. The total resident population of 

Tasmania is approximately 500 000 people with the greatest population density in the capital city, Hobart. Adult dental care is 

subsidised for socioeconomically disadvantaged people and are provided through the State government dental clinics. Emergency 

demand for adult dental care is rationed through a triage system (mainly by telephone contact with trained receptionists), applied 

across the State based on universal clinically agreed criteria. The aim of this study was to analyse the outcomes of this triage system 

in delivering effective public emergency dental care services in Tasmania. 

Methods: The study population consisted of all patients who approached the dental services in Tasmania for emergency care over a 

period of 3 years. The data were collected from all four major fixed public dental clinics for the calendar years 2009, 2010 and 

2011. 

Results: A total of 56 298 triage events were analysed over the 3 years (2009-2011) of the study. The proportion of each triage 

outcome category (ie speed to needing to be seen) was stable. Regarding month-to-month variation, December had the lowest 

overall number of events (n=3921) and August had the greatest (n=5237). There was a tendency mid- year (winter in the southern 

hemisphere) for triage events to be above the baseline, while in summer (December to February) there were fewer events. Most 

triage events occurred on the first day of the working week (Monday), and the least occurred on Fridays. Over half the events were 

driven from two patient symptom sets: (1) pain that woke patients at night; and (2) pain that required analgesics. 
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Conclusion: In order to deal with the current workforce shortage and funding constraints in the public health sector, the peri-

operative workforce such as receptionists can be utilized in innovative ways such as triage, and in particular clinical-based systematic 

telephone-based assistance. 
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Introduction 
 

Tasmania is Australia’s smallest state measuring 

approximately 68 000 km2 and separated (by approximately 

240km of ocean) from the mainland of Australia at the south-

east corner of the continent. The total resident population of 

Tasmania is approximately 500 000 people with the greatest 

population density in the capital city, Hobart1. The socio-

economic status of the Tasmanian population ranks lower, 

and unemployment is found to be slightly higher, than the 

rest of Australia1, and 33% of households were in receipt of 

government pensions and allowances as their principle source 

of income from 2009-20102. 

 

In Tasmania, as in other parts of Australia, all children receive 

subsidised dental care through the children’s dental service. 

Adult dental care is subsidised for socioeconomically 

disadvantaged people and are provided through the State 

government dental clinics. (The most disadvantaged 50% of 

the Australian population is eligible for public care, and in 

Australia only 25% of the population use the service3). In 

Tasmania these public clinics are located in four main urban 

areas of Tasmania, namely New Town (a suburb of Hobart) 

and the regional centres of Devonport, Launceston and 

Burnie. 

 

Emergency demand for adult dental care is rationed through a 

triage system (mainly by telephone contact with the clinics), 

applied across the State, and is based on universal clinically 

agreed criteria. The triage system is implemented by trained 

receptionists aided by the electronic triage software system. 

Previous studies of augmented non-clinician based triage have 

found success and a high level of patient satisfaction4. The 

Nightingale study completed in Western Australia was among 

the earliest studies conducted in Australia regarding the 

implication of using an electronic triage system (by non-

clinical staff) as a means of better managing the impact of 

emergency dental patients on the dental healthcare system. It 

concluded that this triage model can be both cost-effective 

and time effective5. The Tasmanian system builds on these 

early successes. The aim of this study was to analyse the 

outcomes of the triage system in delivering public emergency 

dental care services in Tasmania. 

 

Methods 
 

The study population comprised all patients who approached 

the dental services in Tasmania for emergency care over a 

period of 3 years. The data were collected from all four 

major fixed public dental clinics for the calendar years 2009, 

2010 and 2011. A formal process for ethical release and usage 

of the de-identified data was completed with the Tasmanian 

government prior to commencement of this study. The 

results for each site have been de-identified. 

 

All participants underwent triage (by trained receptionists using 

triage software installed on their computers) as part of the 

universal patient management system. All receptionists had 

training workshops on how to implement and manage the system 

prior to its implementation. The system is based on universal 

criteria as agreed on by a panel of state-based experts. All the 

patients were asked questions regarding their presenting dental 

complaint, and these were followed by additional relevant 

questions as identified by the software system; this provided a 

uniform approach across Tasmania. Patient responses were 

automatically analysed for the severity of the presenting 
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complaint, and their priority for dental appointment was 

determined. In total there were seven priority outcomes: TRP1 

(see in 2 days); TRP2A (see in 3 weeks); TRP2B (see in 6 weeks); 

TRPWL (waiting list for general care); TRPEMG (see today); 

TRPCOC (review – return to practitioner that normally provide 

patient’s care ), and: TPPAP (see within 3 weeks, prosthetics). 

The presenting complaint and corresponding decision tree (to 

determine priority) were kept confidential to avoid patient 

coaching. 

 

A total of 56 298 triage events were recorded during the 

study period and became the baseline for the data frameset 

for this analysis. The original data were integrated into a 

unified Microsoft Excel worksheet and all analysis was 

completed using Excel. 

 

Ethics approval 
 

The study was exempted from ethical review by the Human 

Ethics Office of Research Services, University of Tasmania on 

16 March 2011 because the study design did not incorporate 

usage of any personal details of any particular patients. 

 

Results 
 

Of the 56 298 triage events, site 4 predominated with 

approximately 25 000 events (44%) followed by Site 3 with 

approximately 16 000 events (28%) over the 3 years of the 

study (Table 1). Over the 3 years the relative proportion of 

each triage outcome was stable at each site. There was some 

variation between sites with Site 3 having a lower proportion 

of TRP1 (see in two days) than the other sites, and a higher 

category TRP2A (see in three weeks) (Table 2). Three of the 

four sites showed a steady increase (approximately 10%) in 

triage events from year to year (Table 2). 

 

Monthly variation 
 

Regarding month-to-month variation, month 12 (December) had 

the lowest overall number of events (n=3921) and August had the 

greatest (n=5237). Assuming that there should be an even number 

of triage events each month (8% per month over 12 months), 

triage events mid-year (winter in the southern hemisphere) tended 

to be above the baseline, while in summer (December to 

February) there were fewer events (Fig1). Some variation can be 

accounted for by December and January (the summer period) 

having most of Australia’s public holidays (Christmas, New Year 

and Australia day). Further analysis of the monthly variation was 

carried out looking specifically at those patient complaints 

categorised as needing urgent care; called triage priority 1 

outcome (eg already taking antibiotics or high strength analgesics 

or suffering from swelling). There was only a small variation from 

the expected 8% of events per month across all sites (Fig1). 

 

 

Day of week variation 
 

Most triage events (of all outcome types) occurred on the 

first day of the working week (Monday) and the least 

occurred on Fridays (Fig2). Across the top seven triage 

outcome categories (99.2% of all events) the same pattern 

was evident. It is well known that busy Mondays occur in 

most healthcare settings that offer a five-day service, and this 

was also the case in the Nightingale study5. 

 

 

Question series 
 

Of the 56 298 triage events, questions sequences were 

known for 53 473 (Table 3). Of these, 50 192 resulted in a 

treatment priority outcome. The top six sequences of 

questions that lead to various outcomes included pain on 

waking (with or without analgesic) and swelling (Table 3). 

Approximately 40% of the events (n=19 062) were related 

to pain that woke the patient at night. The second most 

frequent (20%, n=9930) type of event was related to the 

question sequence about the use of analgesics. These two 

question pathways resulted in well over half of the total triage 

events in the 3 years of the study. 
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Table 1: Total number of events for each month (cumulated for the 3 years) for each of the four sites 

 
Month Site 1 Site 2 Site 3 Site 4 Total

1 572 703 1231 1848 4354

2 498 590 1201 1789 4078

3 609 707 1365 2034 4715

4 559 665 1213 1910 4347

5 692 748 1442 2089 4971

6 593 703 1391 2147 4834

7 634 728 1418 2208 4988

8 658 753 1477 2349 5237

9 614 799 1472 2236 5121

10 537 758 1335 2225 4855

11 569 730 1346 2232 4877

12 464 519 1104 1834 3921

Total 6999 8403 15995 24901 56298

 
 

Table 2: The number (top) and proportion (bottom) of triage outcomes for each site over the 3 years of the study. 
Only those triage outcomes with a total number of events over 1000 are shown; the remainder are clustered 

under the heading 'other' 

 
Total (ALL)

Outcome 2009 2010 2011 Total 2009 2010 2011 Total 2009 2010 2011 Total 2009 2010 2011 Total

TRP1 1162 982 1118 3262 1347 1445 1660 4452 2145 1965 1955 6065 3793 3689 4202 11684 25463

TRP2A 447 486 466 1399 377 385 400 1162 1291 1850 2134 5275 1661 1911 1853 5425 13261

TRP2B 313 237 207 757 227 384 389 1000 826 951 938 2715 611 828 1202 2641 7113

TRWL 193 286 184 663 167 202 238 607 241 422 419 1082 347 573 681 1601 3953

TREMG 150 178 159 487 246 159 192 597 212 258 287 757 535 658 612 1805 3646

TRCOC 90 70 49 209 23 9 1 33 12 5 13 30 325 323 396 1044 1316

TRPAP 72 33 5 110 89 184 176 449 3 13 20 36 102 175 203 480 1075

Other 51 20 41 112 17 34 52 103 14 11 10 35 62 63 96 221 471

Total 2478 2292 2229 6999 2493 2802 3108 8403 4744 5475 5776 15995 7436 8220 9245 24901 56298

Y-on-Y Growth -7.5% -2.7% 12.4% 10.9% 15.4% 5.5% 10.5% 12.5%

Total (ALL)

2009 2010 2011 Total 2009 2010 2011 Total 2009 2010 2011 Total 2009 2010 2011 Total

TRP1 46.9% 42.8% 50.2% 46.6% 54.0% 51.6% 53.4% 53.0% 45.2% 35.9% 33.8% 37.9% 51.0% 44.9% 45.5% 46.9% 45.2%

TRP2A 18.0% 21.2% 20.9% 20.0% 15.1% 13.7% 12.9% 13.8% 27.2% 33.8% 36.9% 33.0% 22.3% 23.2% 20.0% 21.8% 23.6%

TRP2B 12.6% 10.3% 9.3% 10.8% 9.1% 13.7% 12.5% 11.9% 17.4% 17.4% 16.2% 17.0% 8.2% 10.1% 13.0% 10.6% 12.6%

TRWL 7.8% 12.5% 8.3% 9.5% 6.7% 7.2% 7.7% 7.2% 5.1% 7.7% 7.3% 6.8% 4.7% 7.0% 7.4% 6.4% 7.0%

TREMG 6.1% 7.8% 7.1% 7.0% 9.9% 5.7% 6.2% 7.1% 4.5% 4.7% 5.0% 4.7% 7.2% 8.0% 6.6% 7.2% 6.5%

TRCOC 3.6% 3.1% 2.2% 3.0% 0.9% 0.3% 0.0% 0.4% 0.3% 0.1% 0.2% 0.2% 4.4% 3.9% 4.3% 4.2% 2.3%

TRPAP 2.9% 1.4% 0.2% 1.6% 3.6% 6.6% 5.7% 5.3% 0.1% 0.2% 0.3% 0.2% 1.4% 2.1% 2.2% 1.9% 1.9%

Other 2.1% 0.9% 1.8% 1.6% 0.7% 1.2% 1.7% 1.2% 0.3% 0.2% 0.2% 0.2% 0.8% 0.8% 1.0% 0.9% 0.8%

Site 3 Site 4Site 2Site 1

Site 1 Site 2 Site 3 Site 4

 
TRP1 Priority 1 – see in 3 days 
TRP2A Priority 2 – see in 3 weeks 
TRP2B Priority 2 – see in 6 weeks 
TRPWL Priority W – waiting list for general care 
TRPEMG Priority Emergency – see today 
TRPCOC Review – Return to practitioner patient is under care with. 
TPPAP Priority 2 – see within 3 weeks (prosthetics) 
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Figure 1: The month-to-month (horizontal axis, January to left) variation in the number of triage events 

benchmarked against the predicted stable rate of 8% per month (vertical access) for all events (top) and triage 

priority 1 outcomes (bottom). 
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TRP1  Priority 1 – see in 2 days 
TRP2A Priority 2 – see in 3 weeks 
TRP2B Priority 2 – see in 6 weeks 
TRPWL Priority W – waiting list for general care 
TRPEMG Priority Emergency – see today 
TRPCOC Review – Return to practitioner patient is under care with. 
TPPAP Priority 2 – see within 3 weeks (prosthetics) 
 

Figure 2: The proportion of each triage outcome category (horizontal axis) occurring on each day of the week 

over the 3 years of the study for all sites. 
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Table 3: The number of triage event outcomes (horizontal) driven by various questions sequences (vertical) for 

the entire sample set 

 
Triage Pathway TREMG TRP1 TRP1P TRP2A TRP2B TRWL Total Other Grand Total

Recommended Days to be seen 0 2 2 21 42 W/L

Pain that Wakened 19062 19062 0 19062

Pain taking Analgesic (regularly - 2A, irregularly - 2B) 8486 1444 9930 0 9930

Pain +/-Analgesics with additional medical complications 1443 5154 6597 0 6597

Broken tooth +/- sharp 3480 2522 6002 0 6002

Swelling (short time - 1, long time - 2A) 3044 529 3573 0 3573

Swelling spread to face 3233 3233 0 3233

Other 162 147 37 8 10 1431 1795 2825 4620

Total 3395 23696 37 12503 6608 3953 50192 2825 53017

Unknown 251 1767 758 505 3281 0 3281

Grand Total 3646 25463 37 13261 7113 3953 53473 2825 56298

 
TRPEMG Priority Emergency – see today 
TRP1 Priority 1 – see in 2 days 
TRP1P Priority 1 – see in 3 days 
TRP2A Priority 2 – see in 3 weeks 
TRP2B Priority 2 – see in 6 weeks 
TRPWL Priority W – waiting list for general care 

 

 

 

Discussion 
 

The demand for emergency dental care in Tasmania increased 

each year of the study. This, coupled with the nationally 

acknowledged dental workforce shortage and public dental 

sector funding constraints6, will continue to drive a significant 

challenge for the services of smaller regionally focused states, 

such as Tasmania. The overall trend across Tasmania was 

approximately 10% growth per annum across the study 

period. This trend is a continuance of what was previously 

seen in the State (data not shown) and is predicted to 

continue in the same pattern for the foreseeable future. 

Tasmania is in the midst of a very significant demographic 

change1, including an aging population that will be more 

demanding of State-based health services. The National 

Survey of Adult Oral Health Report for Tasmania during 

2004-2006 revealed that 22.4% of people had untreated 

dental decay7. Approximately 10% of people had no natural 

teeth and almost 30% had moderate to severe gum disease7. 

This oral health status information drives service model 

challenges for the future and the data of this study provides a 

basis for predicting future needs in terms of funding, 

infrastructure and workforce. 

 

Patient coaching is a damaging risk to sustained triage systems 

and needs to be monitored rigorously. Though the presenting 

complaints and corresponding triage outcomes were kept 

confidential, there is always a possibility that communication 

between patients and staff can trend to increasing 'on-the-day' 

outcomes. Patients can imitate responses to get an immediate 

appointment which can, in turn, reduce the efficiency of the 

triage system. But the data presented here suggest that there 

is no significant increase in the trend of patients getting on-

the-day dental treatment across the course of the study 

period. This supports the notion that patient coaching (if 

happening at all) is small and does not affect the overall triage 

outcomes. 

 

Globally, there is always a tendency for people to approach 

the public emergency dental care with less acute problems8. 

Reasons for this could include lack of knowledge about 
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community resources, the financial constraints of not having 

private health insurance or just for the sake of convenience. 

Hence it is necessary to have a reliable triage system in place 

to differentiate these patients from those who most need 

emergency dental care9. Direct comparison with the 

previously used system was not possible because this data is 

not available, but anecdotal evidence suggests an up to 80% 

reduction in complaints after implementation of the current 

system. 

 

Conclusion 
 

In order to deal with the current workforce shortage and 

funding constraints in the public health sector10, the peri-

operative workforce, such as receptionists, can be utilized in 

innovative ways such as triage, in particular offering clinical-

based systematic telephone-based assistance. This is a 

potential example of task substitution11. It is likely that the 

telephone-based triage led by the non-clinical staff, will 

produce challenges. Its impact, however, on the reduction of 

on-the-day demanded dental care (a complex matter for 

operational management) and the reduction in the number of 

complaints regarding patient dissatisfaction cannot be 

denied12. Hence this innovative dental triage method should 

be nurtured within the broad vision of system reform; 

however, as with all systems, ongoing and rigorous 

monitoring is required to retain its effectiveness over time. 
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