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ABSTRACT

Background Most calls to ambulance result in emergency
ambulance dispatch (direct dispatch) following primary
telephone triage. Ambulance Victoria uses clinician-led
secondary telephone triage for patients identified as low-
acuity during primary triage to refer them to alternative
care pathways; however, some are returned for ambulance
dispatch (secondary dispatch). Older adult patients are
frequent users of ambulance services; however, little

is known about the appropriateness of subsequent
secondary dispatches.

Objectives To examine the appropriateness of
secondary dispatch through a comparison of the
characteristics and ambulance outcomes of older
patients dispatched an emergency ambulance via direct
or secondary dispatch.

Design A retrospective cohort study of ambulance patient
data between September 2009 and June 2012 was
conducted.

Setting The secondary telephone triage service operated
in metropolitan Melbourne, Victoria, Australia during the
study period.

Participants There were 90 086 patients included aged
65 years and over who had an emergency ambulance
dispatch via direct or secondary dispatch with one of

the five most common secondary dispatch paramedic
diagnoses.

Main outcome measures Descriptive analyses compared
characteristics, treatment and transportation rates
between direct and secondary dispatch patients.

Results The dispatch groups were similar in
demographics, vital signs and hospital transportation rates.
However, secondary dispatch patients were half as likely
to be treated by paramedics (OR 0.51; Cl 0.48 to 0.55;
p<0.001). Increasing age was associated with decreasing
treatment (p<0.005) and increasing transportation rates
(p<0.005).

Conclusion Secondary triage could identify patients

who would ultimately be transported to an emergency
department. However, the lower paramedic treatment rates
suggest many secondary dispatch patients may have been
suitable for referral to alternative low-acuity transport or
referral options.
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Strengths and limitations of this study

» This is the first study to investigate the appropri-
ateness of secondary dispatch of older patients by
comparing patients entering the secondary dispatch
pathway to those directly dispatched.

» This study used a range of independently derived
outcomes to assess appropriateness to avoid the
bias that can result when relying on expert opinion.

» A significant difference existed in the population
sizes between the secondary and direct dispatch
pathways; therefore, analysis was limited to the
most common paramedic diagnostic categories to
ensure comparability between the two groups and
meaningful results.

INTRODUCTION

To manage increasing demand for emer-
gency ambulances, Ambulance Victoria (AV)
introduced a secondary telephone triage
service called the Referral Service in 2003.
Cases identified as low-acuity by Triple Zero
(000—the Australian emergency telephone
number) primary triage are transferred for
secondary triage and diversion to alternative
care pathways while all other cases are sent
for ambulance dispatch (direct dispatch).
In 2018-2019, this secondary triage service
diverted 15.6% (114 589 cases) of AV’s work-
load to alternative healthcare providers or
home care, or following secondary triage,
returned other cases for emergency ambu-
lance dispatch (secondarydispatch).Research
has shown that secondary dispatch cases had
paramedic treatment rates similar to direct
dispatch cases,” and were significantly more
appropriate for the emergency department
(ED).” Older adult patients are frequent
users of ambulance services4; however, little
is known about their secondary triage usage
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and the appropriateness of the referral of these patients
back into the emergency care pathways.

In many high-income countries, the ageing population
is a major driver of the increasing demand for emergency
ambulance services and EDs.* ° In Victoria, Australia,
persons aged 70 years and older have up to four times
the ambulance attendance rate of younger groups and
persons 85 years and older have an eightfold increase.*°
Unnecessary ambulance and ED presentations can place
vulnerable older patients at risk of adverse outcomes
including exposure to infection, delirium, social disrup-
tion and discomfort in the ED environment. A propor-
tion of these presentations may be avoidable with
improved use of existing community health and trans-
portation resources and better advance care planning.”™
However, there is no central access point to out-of-hours
primary care services in Victoria and some, like non-
emergency ambulance transportation, are not accessible
to the general public without a referral from healthcare
services. As a result, many people seek assistance from AV.

Decisions aboutalternative care pathways in the Referral
Service are made by triaging nurses and paramedics
using a condition-specific computer-based questioning
algorithm to further elucidate the presenting problem.
Cases undergoing secondary triage are low-acuity cases
with historically low rates of paramedic treatment, trans-
portation to hospital and re-presentation to 000 within
24 hours."’ Beyond the usual challenges of telephone
triage, such as the lack of visual cues and dependency on
adequate caller and call-taker communication, factors
such as medical comorbidity, frailty, cognitive impairment
or social isolation can heighten the complexity of the
patient assessment. This may result in higher unnecessary
referrals for emergency ambulance dispatch.*®

This study aims to examine the appropriateness of
secondary dispatch through a comparison of the char-
acteristics and ambulance outcomes of older patients
dispatched an emergency ambulance via direct or
secondary dispatch.

METHOD

Study design

A retrospective cohort study was conducted of AV elec-
tronic patient care records (ePCR), the Victorian Ambu-
lance Clinical Information System and Referral Service
records between 1 September 2009 and 30 June 2012.

Patient and public involvement statement

It was not appropriate or possible to involve patients or
the public in the design, or conduct, or reporting, or
dissemination plans of our research.

Study setting

AV is the sole emergency medical service provider in the
state of Victoria, Australia. Cases included in this study
occurred in metropolitan Melbourne, the capital city of

Victoria and Australia’s second largest city comprising
over four million people in 2012.'" '

AV operates a two-tiered medical response system using
advanced life support (ALS) paramedics as the base quali-
fication level, and intensive care paramedics with a broader
skill set." The Advanced Medical Priority Dispatch System
and an AV formulated service allocation matrix is used to
determine which skill set is required to respond to calls
for medical assistance.! In addition to emergency ambu-
lances, AV operates the ‘Referral Service’ 24 hours per
day, 7 days per week. This service provides a clinician-led
secondary telephone triage using a computer-based
triage algorithm to guide the triage process to determine
case disposition.! The decision-making process lies solely
with the triaging nurse or paramedic and no consultation
occurs with any primary care service or ED clinicians.
Aside from the computer-based triaging algorithm, the
only other tool that can be employed in the decision-
making process is the use of patient care plans that are
created for patients with chronic psychiatric illness who
are frequent users of 000 and the ED. The final disposi-
tions include self-care advice, a recommendation to self-
present at a community-based health service or hospital,
dispatch of one of a range of alternative service providers
such as home-visiting doctors, nurses or hospital outreach
programmes, or dispatch of a non-emergency or emer-
gency ambulance. When returning cases for emergency
ambulance dispatch, the urgency of the ambulance
dispatch is determined at the discretion of the triaging
clinician. Cases can be dispatched as high acuity, resulting
in a lights-and-sirens immediate response, moderate-
acuity being expedient dispatch with ambulance adher-
ence to road rules, or low-acuity, whereby an ambulance
is dispatched when available and it can be diverted to a
more urgent case if required. The Referral Service has
been described in detail elsewhere.'

Data sources

ePCRs were extracted by the data custodian for people
aged 65 years and over who were attended by an emer-
gency ambulance within metropolitan Melbourne during
the study period. Linked Referral Service records of
cases referred for secondary ambulance dispatch were
also obtained. All data were deidentified by AV prior to
sending to the researchers. To ensure adequate sample
size and comparability between the two groups, analysis
was limited to the most common paramedic diagnostic
categories (broad symptom groups) for older patients in
the secondary dispatch pathway cohort (being the smaller
group). Direct dispatch cases with the same paramedic
diagnosis were extracted to allow for comparison between
the groups.

Inclusion criteria

» AV cases involving patients 65 years and older who
were attended by emergency ambulance paramedics
in metropolitan Melbourne between September 2009
and June 2012.
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» Patients attended by emergency ambulance following
direct ambulance dispatch or secondary ambulance
dispatch.

» Paramedic diagnostic category recorded on the ePCR
was one of the top five paramedic diagnostic catego-
ries for the secondary dispatch group.

Exclusion criteria

» Patients who were dead on arrival or died at scene
were excluded from further analysis, as deceased
adult patients are not transported by the ambulance
service.

» Cases where ePCRs were not available.

Outcome measures
Two previously used indicators of the appropriateness of
prehospital triage and emergency ambulance services,
paramedic treatment and transport to hospital, were used
in this study.'” 1

‘Paramedic treatment’ was derived from indicators that
ALSlevel paramedic treatment was provided. In Victoria,
non-emergency ambulance officers provide Basic Life
Support (BLS) care, including external cardiac moni-
toring, extrication and manual handling assistance, basic
first aid and provision of a small range of drugs to manage
patients. Therefore, in Victoria low-acuity cases that require
transportation to an ED may be appropriate for referral
to a non-emergency ambulance following secondary tele-
phone triage. Where BLS treatment or only reassurance
and general care to ensure comfort and basic assistance
occurred, or where an intravenous line was inserted and not
subsequently used for drug or fluid administration, the case
was classified as not having received ALS treatment, and
therefore not having ‘paramedic treatment’. Paramedic
treatment therefore consisted of drug or crystalloid admin-
istration, airway management (including airway adjuncts),
oxygen therapy and management of behavioural emergen-
cies including chemical or physical restraint.

‘Paramedic transport’ occurred when a patient was
transported to hospital by the emergency ambulance that
was dispatched. Paramedics in Victoria have the option to
recommend other care pathways such as self-presentation
to local General Practitioners (GPs) or to provide care and
advice prior to leaving patients at home. Therefore, patients
transported to hospital by the attending emergency ambu-
lance were considered to be appropriate for emergency
ambulance dispatch in this study.

Variables of interest

A range of exposure variables were investigated against
the outcomes variables of paramedic treatment and trans-
port (table 1).

Statistical analysis

Descriptive statistics were used to compare patient
and dispatch characteristics between the direct and
secondary triage dispatch groups, and to calculate the
proportion of patients treated and transported within
each final paramedic diagnostic group. Multivariable

Table 1 Definitions of the variables of interest

Variables of

interest Definition

Age The biological age of the patient at the time of
the interaction with AV. Categorised into 5-year
increments to 90 years.

Gender The biological sex of the patient. Categorised as male
and female.

Primary The final paramedic diagnosis category recorded in

diagnosis ePCR following paramedic clinical assessment. These
are a broad symptom groups.

Local Identified through patient residential postcodes.

Government The median income for each LGA reported by the

Area (LGA) Australian Bureau of Statistics was used to compare
the LGA median income to the median income of all
metropolitan Melbourne in 2011/2012 as a proxy for
socioeconomic status. LGAs were classed has being
‘above’ or ‘below’ the median income of metropolitan
Melbourne.

Vital signs  The physiological measurements obtained by
paramedics. Vital signs were classed as ‘normal’ or
‘abnormal (low or high)’ as indicated below. The vital

signs were categorised as follows:

Initial pulse rate (beats/min): 0-59 (abnormal - low),
60-99 (normal) and 100-248 (abnormal - high)

Systolic blood pressure: 0-99 (abnormal - low), 100-
139 (normal) and 140 and above (abnormal - high)

Glasgow Coma Scale: 3-9 (abnormal), 10-14
(abnormal) and 15 (normal)

Time of day Aligned with the common paramedic ‘day-shift ‘of
0700-1700 hours or ‘night-shift’ of 1700-0700 hours

Weighted The WCCI is a method of categorising comorbidities

Charlson using the International Classification of Diseases

Comorbidity diagnosis codes. The comorbidity categories are

Index weighted from 1 to 6 based on the adjusted risk of

(WCCI) mortality or resource use. The comorbidity score is
the sum of all the weights. The WCCI was calculated
and categorised using methods published by
Charlson et al.?®

Highest Code 1: immediate emergency ambulance dispatch
dispatch using lights and sirens; arrival at the case within 15
code min.

Code 2: immediate emergency ambulance dispatch
with no lights or sirens. Obey all road rules and arrive
within 25-30 min.

Code 3: low-acuity dispatches, arrival to the patient
within 60 min. Ambulance will be diverted if a more
acute case arises closer to them
Initial pain
score

During clinical assessment, patients were asked
to rank any pain on a continuous scale of 0-10,
categorised as:

0 (no pain)

1-2 (mild: does not require treatment)
3-6 (medium: requires treatment) and
7-10 (high: requires treatment)

ePCR, electronic patient care record.

random-effects logistic regression was used to deter-
mine the association between secondary ambulance
dispatch cases (vs direct ambulance dispatch cases)
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415,811 Ambulance Victoria responses
to patients over 65 years

|
| |

40,573 (9.8%) older patients 375,238 (90.2%) older patients
triaged by the Referral Service directly dispatched an emergency
ambulance

13,039 (32.1%) older patients
referred for emergency
ambulance dispatch

[

11,107 (85.2%) ePCR records 375,238 (100%) ePCR records
available for analysis available for analysis

[ l
5,144 (46.3%) cases 93,800 (25.0%) cases comprised

comprised the five most the five mostcommon
common paramedic diagnosis paramedic diagnosis

98,944 cases

Excluded

Dead on arrival N=1
Died during treatment N=9
Cases with missing data N=8,592

4,762 (92.6%) secondary 85,324 (91.0%) direct dispatch
dispatch cases cases

90,086 (91%) cases for analysis

Figure 1 Distribution of older patients to direct and
secondary dispatch pathways and study inclusion. ePCR,
electronic patient care record.

and treatment and transport rates, reported as unad-
justed and adjusted OR. Given the large sample size, in
addition to p values below 0.05 being considered statis-
tically significant, effect sizes were also used to inter-
pret the clinical significance of the results. All analyses
were conducted using Stata V.15.0 (StataCorp LLC).

RESULTS

Between 1 September 2009 and 30 June 2012, AV
attended 415 811 cases involving patients over 65 years
of age across metropolitan Melbourne. Figure 1 shows
the distribution of older patients who received either
a direct or secondary ambulance dispatch. Overall,
90.2% of older patients were directly dispatched an
emergency ambulance after 000 primary triage with the
remainder referred to secondary triage. Almost a third
(32.1%) of older patients who underwent a secondary
triage were subsequently referred for secondary
dispatch. Older patients from both dispatch pathways
with any of the five most frequent paramedic diagnoses
from secondary dispatch cases comprised the study
population. Therefore, after excluded cases, there
were 90 086 (91%) cases eligible for further analysis.
The distribution of cases from both dispatch pathways
was pain (71.1%), gastrointestinal problem (10.5%),

dizziness (6.8%), urinary tract infection (UTI) (6.2%)
and febrile illness (5.4%; table 2).

Group characteristics

Comparison of the direct and secondary ambulance
dispatch pathways found the groups were similar across
patient demographics, vital signs and case characteris-
tics (table 2). The largest variation between the dispatch
pathways were observed in paramedic diagnostic group
distribution, initial pain scores, dispatch code categories
and treatment.

The pain and gastrointestinal disorders paramedic
diagnostic groups had the highest proportion of
patients, respectively, for both dispatch pathways;
however, the distribution of patients to the remaining
diagnoses varied. The pain diagnostic group comprised
a range of generalised pain complaints that could not
be classified to more specific diagnostic groups like
back, chest or abdominal pain. More patients in the
secondary dispatch pathway rated their pain as severe
(7-10 out of 10) compared with patients in the direct
dispatch pathway (moderate pain: 4-6 out of 10). A
greater proportion of patients dispatched an ambu-
lance following secondary triage were dispatched a
Code 3 low-acuity emergency ambulance response
whereas the majority of direct dispatch patients were
dispatched a Code 1 high-acuity response.

Ambulance appropriateness

In this study, appropriateness for emergency ambu-
lance dispatch was measured by whether ALS-level para-
medic treatment was provided or whether the attending
paramedics subsequently transported patient to the
ED. Overall, the rate of paramedic treatment in older
patients was lower than the average rate of 55.5% in all
AV patients,'’ particularly for secondary dispatch patients
of whom only a third were treated. While this suggests
the appropriateness for ambulance was relatively low, the
paramedic transportation rates were high, and similar
between the groups.

Paramedic treatment and transport rates for the two
dispatch pathways were stratified by paramedic diagnosis
to determine if appropriateness varied between these
diagnoses. A higher proportion of patients were treated
for pain, dizziness and febrile illness in the direct dispatch
group; however, only the pain diagnosis had treatment
rates similar to the average AV treatment rate (table 3).
Transport rates were comparable between the two groups
across the diagnoses.

Using random-effects logistic regression models, and
adjusting for patient demographics and case characteris-
tics, secondary dispatch patients were almost half as likely
to be treated compared with direct dispatch patients;
however, there was no difference in the likelihood of
transportation to hospital (table 4).

Over the age of 75 years, the odds of being treated
decreased with age, but the likelihood of transport
increased after 80 years of age. As pain scores increased,
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Table 2 Patient demographics and clinical information:
direct dispatch versus secondary dispatch for all Ambulance
Victoria (AV) patients over 65 years who were diagnosed
with one of five common paramedic diagnoses between
2009 and 2012 (N=90 086)

Direct Secondary
dispatch (N=85 dispatch
Total 324) (N=4762)
N % N % N %
Age (years)
65-69 13139 146 12458 15 681 14
70-74 14811 16.4 13954 16 857 18
75-79 17446 194 16503 19 943 20
80-84 19749 21.9 18693 22 1056 22
85-89 15813 17.6 14984 18 829 17
90-107 9128 10.1 8732 10 396 8.3
Gender
Female 51817 57.5 49183 58 2634 55
Male 38269 42.5 36141 42 2128 45
Normal vital signs
Initial pulse rate
60-99/min 72424 80.4 68470 80 3954 83

Initial systolic blood pressure
100-139 mm Hg 34872 38.7
Initial GCS
15 78078 86.7

32925 39 1947 A1

73856 87 4222 89

Initial pain score

no pain 33293 37 31 281 37 2012 42

1-3 15544 17.3 14 850 17 694 15

4-6 21877 243 21026 25 851 18

7-10 19372 215 18 167 21 1205 25
WCCI

0 27291 303 25812 30 1479 31

1-2 46565 51.7 44120 52 2445 51

3 and above 16230 18 15392 18 838 18
LGA above median income for metropolitan Melbourne

No 74068 82.2 70 157 82 3911 82

Paramedic diagnosis

Dizzy 6119 6.8 5654 6.6 465 9.8
Febrile 4847 5.4 4369 51 478 10
Gastrointestinal 9444 10.5 8867 10 577 12
disorder
Pain 64068 71.1 61207 72 2861 60
Urinary tract 5608 6.2 5227 6.1 381 8
infection
Treated
43432 482 41834 49 1598 34
Transported
80238 89.1 76024 89 4214 89
Highest dispatch code
1 50542 56.1 50208 59 334 7
2 27363 30.4 26015 31 1348 28
3 12163 13.5 9086 11 3077 65

Continued

Table 2 Continued

Direct Secondary
dispatch (N=85 dispatch
Total 324) (N=4762)
N % N % N %
4 (Non- 18 0 15 0 8 0.1
emergency
ambulance)
Time of day

Nightshift (1700- 40394 44.8 38255 45 2139 45

0700 hours)

GCS, Glasgow Coma Scale; LGA, Local Government Area; WCCI,
Weighted Charlson Comorbidity Index.

so did the likelihood of treatment and transport. Patients
who reported high levels of pain were up to four times
more likely to be treated and 10 times more likely to be
transported than those with lower pain levels. Febrile
illness and UTI were the only paramedic diagnoses
demonstrating a clinically significant increase in trans-
portation rates when compared with patients with pain.
Treatment and transport was more likely in patients with
higher WCCI scores and abnormal vital signs.

DISCUSSION
This is the first study to investigate the appropriateness
of secondary dispatch of older patients by comparing
patients entering the secondary dispatch pathway to
those directly dispatched. In order to ensure adequate
sample size for comparison, the five most common para-
medic diagnostic groups from the secondary dispatch
pathway were matched to those from the direct dispatch
pathway. Patient demographics and case characteristics
were similar irrespective of dispatch pathway. Overall,
ambulances were more likely to be dispatched on a Code
3 low-acuity response to secondary dispatch cases and
these cases were half as likely to be treated by attending
paramedics. Despite this, there was no difference in the
likelihood of transport to hospital. While the transpor-
tation rates were high in both pathways, therefore indi-
cating the ambulance dispatch was appropriate, the lack
of treatment and low-acuity dispatch rates suggest many
patients receiving a secondary dispatch may be suitable
for alternative care or hospital transport arrangements.
Ambulance services, like EDs, are experiencing excess
demand beyond that expected by changes in population,
potentially compromising the outcomes of high-acuity
patients requiring urgent medical attention.'” " '° In the
ED, older patients comprise the largest proportion of atten-
dances'” and like ambulance presentations, the rate has
increased over time and with age.* ' it has been estimated
that up to a quarter of older patients present to ED with
potentially avoidable conditions,” " * and many presenta-
tions are believed to have been precipitated by ‘non-clinical’
issues.”” *! ‘Non-clinical’ issues include things such as long-
term functional decline, social isolation or suspicion of an
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Table 3 Comparison of treatment and transport rates for paramedic diagnosis between direct dispatch and secondary

dispatch patients N=90 086

Treated (N=43 432)

Transported (N=80 238)

Direct
ambulance Secondary
Direct ambulance Secondary ambulance dispatch (N=76 ambulance
Total dispatch (N=41 834) dispatch (N=1598) 024) dispatch (N=4214)

Paramedic diagnostic
category N % N % N % N % N %
Pain 64 068 71 35 521 58 1173 41 55 627 91 2566 89.7
Gastrointestinal 9444 11 2922 33 192 33 7141 81 477 82.7
disorder
Dizzy 6119 6.8 1285 23 70 15 4751 84 393 84.5
Febrile 4847 5.4 1082 25 83 17 3863 88 431 90.2
Urinary tract infection 5608 6.2 1024 20 80 21 4642 89 347 91.1

abusive environment that can make older patients unsuit-
able for paramedics to leave at home, even in the absence of
any medically urgent problem.”! EDs are not an ideal setting
and can lack the necessary resources to provide manage-
ment for many non-clinical issues,15 often resulting in longer
than necessary ED stays'® ** and unnecessary admission.”
Furthermore, many of these issues may be predictable
days or even months before and with adequate community
support plans, contact with emergency care pathways can be
avoided.

The similarity in transportation rate despite the differ-
ence in treatment of secondary dispatch cases indicates
that attending paramedics viewed these patients as unsuit-
able to be left at home or referred to alternative care path-
ways. However, paramedic records do not record whether
patients were transported due to a clinical or non-clinical
need, and it is not known whether they would have trans-
ported these patients had viable alternatives been avail-
able. Nonetheless, the low paramedic treatment rates
suggest that dispatching emergency ambulances might
not be the most appropriate pathway for these patients,
particularly in settings where alternative community care
or medical transportation services are available.

It is important that the development of any triaging or
clinical care services provide for patients seeking assistance
for non-clinical problems and clinical problems that may
not need an emergency response. Often, in considering the
safety and welfare of older patients, they are transported to
hospital due to lack of alternatives; however, a well-developed
secondary telephone triage system with appropriate alter-
native care pathways could offer support for patients with
non-clinical issues and medical care pathways for those
with clinical problems. These pathways should comprise a
network of community-based resources that interact with
each other to benefit patients, and to provide good conti-
nuity of care by ultimately informing a patient’s primary care
provider of their care.

Patients presenting with pain are one such group who are
often treated, yet may benefit from alternative care pathways.
The findings of this study support those of others whereby

patients are referred for secondary dispatch because an exac-
erbation of pain is identified during secondary triage.'” "
The subsequent high correlation between pain score and
treatment was expected because paramedics have a range
of pharmacological interventions to address pain, and pain
reduction is often a key performance indicator. However,
this intervention does not necessarily indicate that an emer-
gency ambulance was the most appropriate care for these
patients. While the secondary telephone triage service used
in this study has a range of alternative care providers who
can provide pain medication, none specialise specifically in
pain management, particularly for patients presenting with
chronic pain exacerbation. Further research is required to
allow for a more specific assessment of pain and a patient’s
immediate needs in addition to the triaging clinicians atti-
tudes and educational needs in assessing for, and managing
chronic pain. The feasibility and benefit of engaging with
community services specialising in pain management that
can respond within a short timeframe needs to be investi-
gated in order to avoid entry to the emergency care path-
ways for suitable patients.

Further investigation of the hospital outcomes of older
patients transported by ambulance should occur to iden-
tify any unmet need for this group and improve alternative
care pathways specifically for older patients to avoid unnec-
essary emergency ambulance and ED presentation. Also,
further work should be done to improve the secondary
triage process to adequately identify and define clinical and
non-clinical indicators that can further differentiate older
patients and match them with the most appropriate alter-
native care pathways. Finally, research is required to under-
stand the triaging clinician’s knowledge relating to the care
and outcomes of older patients into the ED, to determine
whether further education would be beneficial to improve
their assessment and care pathway triage accuracy.

LIMITATIONS
This study was a retrospective analysis of data entered by
clinicians at the time of patient contact and so accuracy of
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Table 4 Adjusted and unadjusted OR results for association between direct dispatch and secondary dispatch for treatment

and transport

Treatment Transport

Variables Unadjusted OR (95% Cl)  Adjusted OR (95% CI)  Unadjusted OR (95% CI)  Adjusted OR (95% Cl)
Direct dispatch Ref

Secondary dispatch 0.52 (0.49 to 0.56)* 0.51 (0.48 to 0.55)* 0.94 (0.86 to 1.03) 0.95 (0.86 to 1.04)
Paramedic diagnostic category

Pain Ref

Dizzy 0.21 (0.20 to 0.23)* 0.39 (0.37 to 0.42)* 0.53 (0.50 to 0.57)* 0.87 (0.80 to 0.94)*

Febrile 0.24 (0.22 to 0.25)* 0.38 (0.36 to 0.41)* 0.78 (0.72 to 0.86)* 1.14 (1.03 to 1.25)

Gastrointestinal problem
Urinary tract infection
Gender
Female
Male
Age
60-69
70-74
75-79
80-84
85-89
90-107
LGA above median
No

Yes

Day shift (0700-1700 hours)

No

Yes

0.37 (0.35 to 0.39)*
0.18 (0.17 to 0.2)*

Ref
1.20 (1.17 to 1.23)*

Ref

0.95 (0.90 to 0.99)**
0.82 (0.78 to 0.85)*
0.76 (0.73 to 0.80)*
0.72 (0.68 to 0.75)*
0.62 (0.59 to 0.65)*

Ref
1.08 (1.04 to 1.11)*

Ref
1.12 (1.07 to 1.13)*

Weighted Charlson Comorbidity Index

0

1to2

3 and above
Abnormal vital signs

No

Yes
Initial pain score

0

1
2
3

Ref
1.22 (1.17 to 1.24)*
1.35 (1.30 to 1.41)*

Ref
1.39 (1.35to 1.43)*

Ref

1.10 (1.05 to 1.14)*
3.82 (3.69 to 3.96)*
6.07 (5.84 to 6.31)*

0.51 (0.49 to 0.54)*
0.29 (0.27 to 0.32)*

1.25 (1.21 to 1.29)*

0.97 (0.92 to 1.02)
0.88 (0.83 to 0.92)"
0.84 (0.80 to 0.89)*
0.82 (0.78 to 0.87)*
0.76 (0.72 to 0.81)*

1.16 (1.12 to 1.21)*

1.01 (0.98 to 1.04)

1.28 (1.24 to 1.33)*
1.49 (1.42 to 1.52)*

1.51 (1.46 to 1.56)"

0.82 (0.78 to 0.86)*
2.54 (2.44 to 2.64)*
411 (3.93 to 4.29)*

0.42 (0.40 to 0.45)"
0.81 (0.75 to 0.89)*

1.16 (1.11 to 1.21)"

1.05 (0.97 to 1.13)
1.06 (0.98 to 1.13)

1.08 (1.01 to 1.16)™
1.15 (1.07 to 1.24)*
1.18 (1.08 to 1.29)*

1.03 (0.97 to 1.09)

0.84 (0.80 to 0.87)*

1.47 (1.41 to 1.54)*
2.34 (2.19 to 2.51)*

1.97 (1.88 to 2.05)"

0.66 (0.62 to 0.69)*
2.16 (2.03 to 2.29)*
9.89 (8.82 to 11.09)*

0.601 (0.57 to 0.65)*
1.14 (1.04 to 1.25)*

1.13 (1.08 to 1.19)*

1.02 (0.94 to 1.10)
1.06 (0.99 to 1.15)
1.11 (1.03 to 1.19)*
1.21 (1.12 to 1.31)*
1.33 (1.21 to 1.45)*

1.04 (0.99 to 1.11)
0.76 (0.73 to 0.79)*

1.46 (1.39 to 1.53)*
2.30 (2.14 to 2.48)"

1.96 (1.88 to 2.05)"

0.68 (0.64 to 0.71)*
2.20 (2.06 to 2.35)*
10.42 (9.26 to 11.72)*

*p<0.001; *p<0.005

LGA, Local Government Area.

inputs may be influenced by ePCR structure, clinician biases
and time pressures. Data were only available for metropol-
itan regions and thus not representative of regional and
rural areas. While the primary triage system used in this
study is widely used internationally, the secondary telephone
triage system used may differ from others. This includes
differences in operational structure, triaging and alternative
care pathways which may alter the triage outcomes and limit

the generalisability of the results. This is also true for emer-
gency ambulance operations. Ambulance services inter-
nationally employ paramedics with varying skill levels and
levels of autonomy. This will result in different approaches
to management and possibly result in different outcomes
for other jurisdictions. Finally, the data used in this study
was from 2009 to 2012 potentially allowing for changes in
practice to have occurred since. Despite this, it was felt the
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comparison of care pathways for older patients remains
relevant given the secondary telephone triage process is
not yet embedded in all unscheduled health service contact
management systems.

CONCLUSION

Secondary triage could identify patients who would ulti-
mately be transported to an ED. However, the lower para-
medic treatment rates suggest many secondary dispatch
patients may not have required emergency ambulance
transportation and may have been suitable for referral to
alternative low-acuity transport or referral options.
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