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ABSTRACT

Understanding the influence of a telephone triage advice service (TTAS) on patients seeking care is
critical to realise enhancements in patient care, functioning of emergency departments (EDs), and
effectiveness of the health system. This study addresses the question: what influence does a TTAS
have on a patient’s attendance at an ED and the wider health system?

Records from 2016-2017 of 12,741 calls from a national TTAS were linked to 72,577 ED presentations
to a hospital in regional Australia, retrospectively. Matching criteria included patient within the hospital’s
statistical local area code, age, gender, and ED attendance within eight hours of TTAS call. Five
statistical analyses of the data were conducted.

There were 2,857 matches. TTAS patients accessing the ED had a slightly higher proportion of women
and a greater proportion of children under four years than usual. When TTAS confirmed callers’
inclination for ED care, however only up to 69% subsequently attended the ED. When TTAS redirected
others initially less inclined to more urgent care, up to 62% attended the ED.

TTAS empowers vulnerable patients to access appropriate and timely services and promotes clinical

and functional integration of care. Improvements of TTAS can come through investigation of callers’
compliance factors.

Keywords: telephone triage advice service, emergency department, appropriate care,
health system, empirical study, care integration
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1 Introduction

What influence does the use of a telephone triage advice service (TTAS) have on a
patient’s ED attendance and the health system? This simple question encapsulates a
complex issue. An anxious patient in their own home, with a perceived pressing and
urgent medical problem (at least from their perspective) is, following discussion but
not physical examination, given professional advice. Subsequently the patients take
decisions and actions that impacts on their own health, an ED and health system care
outcomes.’? Understanding and responding effectively to this issue is critical to
realising enhancements in the quality of care and outcomes for individuals, patient
cohorts,3% the functioning of EDs and the hospitals that encompass them, and the

health system more broadly.37:8

Taking a broad view of TTASs’ influence, from a health system perspective, is
fundamental.® Patients attending services inappropriate to their need results in poorer
health outcomes, through inefficiencies, overcrowding, frustrations and complaints —
from staffs, patients and families.'%-15 This is particularly critical for Eds, as they serve
as the primary gateway to the acute healthcare system. The effective functioning of
the ED system is a focus of practice and policy reform for many countries, with a range
of strategies implemented.'215.16 Strategies internal to the ED include designated
holding areas, fast-tracking of patients, accelerated triage and registration, and
escalation policies.%-12.13.15 Strategies external to the ED include, various methods of
hospital diversion and demand management, such as TTAS, stand-alone GP services;
and GP Super Clinics.'” The TTAS, providing advice to patients prior to accessing
EDs or other primary care services, uses the avenue of external strategies to directly

influence the functioning of ED and the health system more broadly.'81°

Research into patient attendance at an ED, following usage of a TTAS, is difficult to
compare. As an example, a 2010 Canadian study records a compliance rate with
TTAS decision for ED assistance within 24 hours, at 53% 20; whereas a 2002 study
from the United States reported a compliance rate within 48 hours, at 79%.2
Comparing the impact and outcomes is fraught, as many studies are: dated; sparse;
variable for time periods; reflect different health systems; focus on differing service

availability (during work hours or after-hours); and, differ in triage models (nursing vs
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medical staff). Various studies on the topic have been conducted across a range of
health systems and time periods though, including the United Kingdom,?2-24 Canada,?°
Switzerland,?5 the United States,?627 the Netherlands,2228 Pakistan,2® Denmark,22 and

Australia. 93031

Questioning the effectiveness of a TTAS illuminates a ‘wicked problem’ in
healthcare,3? that of a complex challenge embedded within a multilayered context,
involving a diverse range of stakeholders with divergent thinking on the issue.
Unsurprisingly, a recent systematic review identified that TTAS involves the dynamics
of at least nine key indicators-access, appropriateness, compliance, patient
satisfaction, cost, safety, health service utilisation, clinician workload, and clinical
outcome.’® TTAS stakeholders are telephone triage, primary care and ED clinicians,
patients and their families, policy makers, and the community. Actions, interventions
or changes, temporary at best until the context evolves anew, are impacted through

cooperation, systems analysis and multiple strategies.32

The key task, from all stakeholder perspectives, is a timely patient assessment and
positive care outcome that manages clinical safety and risk appropriately. In the virtual
telephonic environment, the task is complicated by the inability to see or touch the
patient with decision-making relying on assessment algorithms, normally computer
assisted.3334 In practice, the assessment is mediated by the professional’s ability to
elicit information from and manage the emotions of the caller, and knowledge of when

to follow, or deviate from, the assessment algorithms.35-37

Even so, TTAS have been assessed as providing safe, effective triage decisions and
are positively regarded by users and providers. TTAS referrals were found appropriate
with low triage acuity outcomes recorded,?°3 and the consultations receive positive
reports for patient satisfaction,2'83% management of workload of general
practitioners,'® and patient-doctor satisfaction.383° An outright decision on the
appropriateness of TTAS decisions is, however difficult. The challenge is that the
definition for ‘appropriateness’ varies considerably and the reported rate for TTAS

disposition appropriateness ranges, between 44%-98%.18.3740
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Within the diversity of studies, across a range of settings, a key issue requiring greater
understanding is the influence of TTAS on patients’ care-seeking behaviour and
subsequent impact on the health system.'® TTASs’ influence on patients’ care-seeking
behaviour positively impacts the health system; only when TTAS recommends
appropriate care. That is, the care is resource efficient and suitably urgent and callers
follow the advice recommended.3”4% In the context of an individual TTAS caller,
determining the outcome involves tracking movement of care sought, recommended
and accessed. The driving force of this movement is the exchange between the caller
and the triage health professional that aligns the caller’'s need and action to the TTAS
recommendation.® The exchange can alter the patient’s care-seeking behaviour from

the caller’s initial inclination.3”

Understanding the outcomes and broader implications of the above issues is important
for improved functioning of the health system and deserves greater attention.® This
study aims to address these issues through answering the question: what influence

does a TTAS have on patients’ attendance of the ED and the health system?

2 Methods

2.1 Data linkage

This is a data linkage study, retrospectively examining records from the two-year
period of January 2016 to December 2017. An Australian national TTAS’ records
(n=12,741) were linked to ED presentations (n=72,577) in a regional hospital.
Matching criteria included: patient from within the hospital’s statistical local area code;
age; gender; and ED attendance within eight hours of TTAS call. A record was rejected
from the linking task, whenever there was possibility of having multiple matches with
ED attendances. There were 2,857 unique matches. Approval for ethics protocol of
the study was received from the administering university’s human research ethics

committee (protocol number: H0016886).

2.2  Study measures and analysis
Five analyses of the data set were undertaken. In some analysis, a record was
excluded if the specific data item was missing. Hence, there is slight variability in the

numbers across the work undertaken.
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First, a profile analysis was completed. Factors examined, using percentage
breakdown, included age, gender, and international classification of diseases (ICD)-

10 categories (Table 1).

Second, we analysed, via Chi-square analysis at 95% confidence interval, TTAS'’s
influence on patients’ care-seeking intention, assessed medical need and ED
attendance (Table 2). This analysis tracked movement based on the patient’s initial
inclination and then recording TTAS’s recommendation. The process of TTAS’s
recommendation involved computerised algorithm and decision-making by nurse
and/or general practitioner as previously reported.® In this study, the reporting of
TTAS’s recommendation was categorised into high urgency care, which consists of
emergency care via ‘calling ambulance’ and ‘self-transport attendance’ (Table 2,
Column 2 and 3). From this data, the patient’s compliance, within eight hours, with

TTAS’ recommendation for ED attendance was calculated.

Third, the number of ED presentations per patient was examined. This was performed

using Chi-square analysis at 95% confidence interval (Table 3).

Fourth, an investigation of callers’ ED triage outcomes was completed, again using
Chi-square at 95% confidence interval (Table 4). Triage outcome data categorised
according to the Australasian Triage Scale, was accessed from the hospital. Scores
ranged from immediate medical attention (category 1), medical attention within 10
minutes (category 2), medical attention within 30 minutes (category 3), medical
attention within one hour (category 4), and medical attention within two hours

(category 5).

The fifth and final analysis involved the assessment of appropriate ED care for the
TTAS caller and non-TTAS caller cohorts (Table 5). Investigating ED appropriate care
for these cohorts enabled a comparative view of TTAS’s influence towards clinically
safe and efficient care. Consistent with previous reporting of ED appropriate care #'
and recognising the high prevalence of readmission in Australia, 4% attendance was
assessed as appropriate when patients were: triaged into categories 1, 2 or 3,

admitted to hospital, or had been admitted recently.

John Wiley & Sons
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3 Results

There were 2,857 unique matches, drawn from linking ED presentations with TTAS
callers. These cases represent 1164 (41%) male and 1693 (59%) female patients. The
patient cohort showed a spread across all age and disease groups (Table 1). The
three age categories reflecting at least 20% of the cohort are children aged up to 4

years, adults in age range of 20-39 years, and adults in age range of 40-59 years.

Insert Table 1 here

The initial care inclination of TTAS callers, the advised recommendation for ED
attendance by TTAS (either via ambulance or self-transport), and caller’s subsequent
action of (non-) compliance with TTAS’s recommendation were assessed (Table 2).
The assessment covered 10,819 of 12,741 callers, as the remainder had multiple

possible matches with ED presentations that could not be separated.

Insert Table 2 here

The initial inclination of TTAS callers was divided across three care options - attend
the ED via ambulance or self-transport (Table 2, Column 1, Rows 1 and 3), receive
advice from the TTAS (Table 2, Column 1, Row 2), or obtain primary care either via

the GP or homebased care (Table 2, Column 1, Rows 4 and 5).

Across the different types of initial inclination sub-cohorts, TTAS recommended high
urgency care 18-100% of the time (Table 2, Column 2). The TTAS confirmed callers
who perceived they required high urgency care — who sought ED care via ambulance
and self-transport, 100% and 36% respectively. TTAS also directed callers to high
urgency care when they were not initially inclined or were unsure to do so. Twenty-
nine percent of callers who were initially inclined to just seek advice from TTAS, 18%
who were initially inclined to see GP, and 25% who were initially inclined to seek
homebased care were recommended to attend high urgency care. However, as TTAS

recommendations for all of the three care options are combined, it was seen that
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majority of the callers were directed to low urgency care such as attending GP or
homebased care. TTAS' recommendation for ED care via ambulance, for all sub-

cohorts, was lower than self-transport to ED care (Table 2, Column 3).

Patient compliance outcomes with TTAS recommended ED attendance by ambulance
or self-transport, across initial inclination categories, ranges from 29-69% (Table 2,
Column 4). Higher compliance for ambulance service usage to attend ED was
recorded, for all sub-cohorts of initial inclinations, with a range of 53-69%. Conversely,
ED attendance compliance through self-transport was lower, for all sub-cohorts of
initial inclinations, with a range of 29-53%. The lowest compliance rate - 29%,
corresponds to when TTAS recommended ED via self-transport to the sub-cohort

initially inclined for ambulance care.

High frequency visitors to the ED - those with 20 or more presentations - were
identified as having a relatively higher share of TTAS-linked ED access than those
with fewer presentations (Table 3, Column 4, Rows 1 and 2). However, the high
frequency ED visitors’ sub-cohort were less numerous than other sub-cohorts. At a
practical level, high frequency visitors’ ED usage is also equivalent to the middle
(Table 3, Column 4, Rows 3 and 4) or bottom (Table 3, Column 4, Rows 5 and 6) sub-

cohorts.

Insert Table 3 here

Presentations by patients who attend the ED after utilising the TTAS, corresponds to
4% of all presentations for year 2016-17. They are also proportionally more highly

represented among category 3 triage allocations (Table 4, Column 4).

Insert Table 4 here
Appropriate presentations to the ED, were categorised according to the assessment
outcome and whether the patient had utilised the TTAS service (Table 5). Examination

of the two cohorts - non-TTAS callers and TTAS callers - shows comparable figures

for all assessment outcomes. For both cohorts, the majority of the appropriate ED

John Wiley & Sons
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presentations were triaged by the hospital ED as category 1, 2 or 3. However, the sub-
cohort of TTAS callers is expected to be less standardised, than for the non-TTAS

callers, given the higher range of confidence interval (Table 5, Column 3).

Insert Table 5 here

4 Discussion

This study investigated what influence a TTAS has on a caller's ED attendance and
the health system, through analysing presentations to a regional tertiary hospital. This
is a wicked problem impacting on individuals, patient cohorts, the ED and the health

systems, the community and professionals within it.!8

Study cohort comparison to previous studies
The TTAS patient cohort attending the ED is reflective of previous studies, showing
representation across sex,?38 age,®3 and disease categories.3843 However, the

cohort’s ED presentation rate of 4% was higher than previously reported.!”

Study cohort comparison to the State ED attendance

There is congruence between the TTAS and State’s general ED cohort across the two
major disease categories for which patients accessed services, namely
injury/poisoning and symptoms involving respiratory/digestive systems. The TTAS
cohort attending the ED differs in two aspects to the patient cohort attending the ED
in the State. First, children up to age 4 contributed 8.8% of all emergency presentations
in the State, in comparison to 22% of ED presentation via the TTAS. Second, the ED
female patient cohort for the State is lower than those who accessed the TTAS, the

figures being 50% and 59%, respectively.44

The distinctiveness of the TTAS cohort, with high representation of very young
children, infants and women, demonstrates that the TTAS provides an important
service for particularly vulnerable members of the community. The TTAS allows

families and patients from across vulnerable populations to review their concerns with
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a health professional prior to accessing services, receive immediate emotional and
psychological support, and obtain medical advice for action. This finding supports
recent studies that identified this important role of telephone triage, evidencing TTAS
being more effective when the caller's degree of worry is considered.*® Being able to
respond to caller's emotions and knowing when to follow or depart from the
assessment process to determine the appropriate recommendation is critical for an

effective service.35-37

A relevant implication of this is the potential for improved patient care, ED efficiencies
and appropriate use of health services, through greater understanding of, and
appropriate management of, the TTAS patient cohort. Also, considering the caller sub-
cohort of those who attend the ED frequently reinforces the value of such work.
Though they are few in number, these patients consume significant resources in the
ED. Applying a patient-centred approach in delivering TTAS, as has been proposed in

emergency care,*6 is one opportunity to realise further improvements.

Care outcomes from the TTAS

The TTAS both confirmed those who were inclined to seek ED care, as well as
redirecting others initially less inclined, to more urgent care in a timely way. This
outcome reflects similar studies from a range of contexts,'” wherein callers used the

TTAS to confirm their initial inclination and need for help.38

The transition from TTAS caller to ED patient, however, is not a guaranteed step. For
the sub-cohort initially inclined to call an ambulance, where the TTAS confirms this
need, only a fraction became patients in the ED. Significant numbers of patients did
not access services when advised to do so. This may represent a clinical risk where
callers ignore both their own inclination and expert guidance to attend for urgent
review. The TTAS did not substantially influence a significant number of callers’
behaviour in these cases. To improve service efficiency, of both TTAS and EDs,
further research exploring reasoning and events that determined these outcomes is

warranted.

In those sub-cohorts, where less urgent care was the initial inclination, but the TTAS
recommendation was for higher urgency care, the conversion from caller to patient

10
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was also limited. A substantial proportion of these sub-cohorts did follow advice to
transition from TTAS caller to ED patient. The TTAS effectively influenced callers’
health-seeking behaviour in these cases,3” and failed to do so for other patients, who

followed their own initial inclination.

Moreover, a substantial portion of the callers who were inclined for high urgency care,
received advice to access low urgency care, such as attending GP or home-based
care. In doing so, the TTAS also encouraged appropriate resource utilisation across

the health system, in the ED, GP and home-based care.37:8

The reported levels of compliance with TTAS’s recommendation to attend ED, varied
from the earlier published range; that is, 29-69% compared to 52-68%.°4348 Variation
in compliance rates is a known issue.*® Behaviour outcomes are shaped by a range
of factors, including caller cohorts’ residential location,*® age range,*° and disease
category.*3 Additionally, study inclusion criteria influence results. For example, our
study measured compliance rate within eight hours of ED attendance from TTAS'’s
recommendation, in contrast to 24 hours in the case of another study.® Notably, the
compliance rate dropped to the lowest point when TTAS redirected callers to access
ED care via self-transport rather than ambulance. This finding reveals a new factor
shaping callers’ compliance with TTAS’s recommendation and can be investigated

further in future studies.

Opportunity to promote integration of care and health system effectiveness

TTAS promotes better integration of care, advising patients at the intersection of
functional and clinical dimensions service provision.*” TTAS facilitates the functional
dimension of care integration, offering trustworthy information on the provisional
diagnosis of a patient’s condition and their need to access services. Simultaneously,
TTAS performs clinical integration by being able to predict appropriate triage
categories with an accuracy that is comparable to regular (non-TTAS) ED

services.29:38

There is further opportunity to enhance the positive contribution of TTAS to the
integration of care and health system effectiveness. TTAS directing callers towards

11
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appropriate care has system-wide improvement implications, including enhanced
quality and care outcomes for patients,3® improved patient experiences, particularly for
those identifying as highly anxious,® and the provision of appropriate pathways for

callers to GP and other primary care services."

In urgent cases, being able to appropriately transition callers to attend the ED in a
timely fashion is critical. By contrast, identifying and preventing callers with less urgent
conditions from attending the ED, and directing them to appropriate care for their
needs, serves both the consumer and the clinician. This reinforces the importance of
understanding the TTAS caller profile, as compliance with TTAS recommendations is
highly sensitive to callers’ context, including age, income, disease type and location of

residence.943:49

Study strengths and limitations

Data matching is a complex process and open to possible errors, given the patient
variables involved. A strength of this study is the linking of TTAS callers to ED
presentations within eight hours, rather than with a longer window. This short time
period improves confidence in the telephone triage assessment remaining valid at the
time of presentation, with likelihood of no significant change in the patient’s condition.
The study is limited by the inability to analyse when and by whom the triage
assessment was undertaken — for example, in or out of normal business hours, or by
nurse or GP. Such analysis was beyond the scope of this study and should be

incorporated in future research.

5 Conclusion

Improving the functioning of the health system, from primary care to EDs and beyond,
is challenging but a worthwhile task, in pursuit of greater effectiveness and efficiency
of the system. Investigating the interactions and impact of patient inclinations with
professional advice, is key to understanding, predicting and modifying consumer
behaviour. TTAS can, and does, positively assist callers to access the appropriate
service, at a suitable level of urgency, in a timely manner. TTAS empowers patients,
particularly vulnerable members in the community, by promoting integration of care

through clinical and functional service provision. There is potential for TTAS to further

12
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improve patient care and health system functioning. This will require greater
understanding of the TTAS patient cohort, the factors that shape non-compliance and

compliance with TTAS recommendations, and approaches that allow TTAS to provide

oNOYTULT D WN =

medical as well as emotional support.
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Table 1: Patient profile by age and disease category

Category | Range N (%)
Gender Female 1693 (59)
Age <1 258 (9)
1-4 375 (13)
5-9 177 (6)
10-19 286 (10)
20-39 708 (24)
40 - 59 563 (20)
60 -79 382 (14)
80 > 108 (4)
ICD*-10 A00-B99 Infectious and Parasitic Diseases 246 (8.6)
disease F00-F99 Mental and Behavioural Disorders 82 (2.9)
categories | J00-J99 Diseases of Respiratory System 322 (11.3)
K00-K93 Diseases of Digestive System 301 (10.5)
M00-M99 Musculoskeletal system and connective tissue 106 (3.7)
NOO-N99 Genitourinary 148 (5.2)
000-0999 Pregnancy, Childbirth and puerperium 55 (1.9)
R00-R99 Symptoms, signs, abnormal results of clinical or 539 (18.9)
other investigative procedure
S00-T98 Injury Poisoning and consequences of external 500 (17.5)
causes
Z00-Z99 Factors influencing health status, contact with 210 (7.3)
health services
Others 348 (12.2)

Note: *International classification of diseases

John Wiley & Sons

17



oNOYTULT D WN =

The International Journal of Health Planning and Management

Table 2: Initial care inclination, care urgency assessment, recommendation and

compliance
Patient initial care | TTAS recommended high TTAS’s Compliance with
inclination urgency care recommendation TTAS’s
N (%)t N (%) * for ED attendance recommendation
N (%) * N (%; 95% CI)§ 1
To call 346 (100) Via ambulance: 84 (24) 58 (69; 59-79)
Ambulance 346 Via self-transport: 262 (76) 77 (29; 24-35)
(3)
Advice from 1040 (29) Via ambulance: 362 (10) 192 (53; 48-58)
TTAS 3534 (28) Via self-transport: 678 (19) 341 (50; 47-54)
To attend ED 1043 (36) Via ambulance: 128 (4) 78 (61; 52-69)
2851(22) Via self-transport: 915 (32) 482 (53; 49-56)
To see GP 474 (18) Via ambulance: 79 (3) 49 (62; 51-73)
2563 (20) Via self-transport: 395 (15) 165 (42; 37-47)
To homebased 386 (25) Via ambulance: 60 (4) 32 (53; 41-66)
care 1525 (12) Via self-transport: 326 (21) 132 (40; 35-46)
Total 10819

Notes: t % calculated over 12741 TTAS callers; ¥ % calculated over initial inclination; § % calculated
over TTAS’s recommendation; TCompliance is assessed as per ED attendance within 8 hours

Table 3: Number of ED presentations by TTAS callers

Number of ED | Number of Number of TTAS patient
presentations patients patients % (95% Cl)
per patient accessing accessing ED via
ED TTAS
30 and over 834 71 8.5(6.6-10.4)
20-29 616 35 5.7(3.9-7.5)
10-19 3483 117 3.4(2.8-4)
5-9 10918 382 3.5(3.2-3.8)
2-4 32662 1303 4.0(3.8-4.2)
1 only 24064 949 3.9B.7-4.2)
Total 72577 2857
Table 4: TTAS callers ED triage outcomes
Triage categories Number of Number of TTAS
patients patients patient
accessing ED | accessing ED via % (95% Cl)
TTAS
Category 1: immediate medical attention 423 4 0.9 (0.0-1.9)
Category 2: medical attention within 10 6810 168 2.5(2.1-2.8)
minutes
Category 3: medical attention within 30 25978 1208 4.7 (4.6-4.9)
minutes
Category 4: medical attention within 1 hour 32676 1358 4.2 (3.9-4.4)
Category 5: medical attention within 2 6421 117 1.8 (1.5-2.1)
hours
Total 72308 t 2855 % 4

Note: TTriage information of the 269 of 72557 ED presentations were not accessible in the record. ¢Triage information of the 2 of
2857 ED presentations were not accessible in the record.

John Wiley & Sons

18

Page 18 of 19




Page 19 of 19 The International Journal of Health Planning and Management

Table 5: ED appropriate presentations for non-TTAS and TTAS callers

Non-TTAS callers (%; 95% Cl) | TTAS callers (%; 95% ClI)
t ¥

oNOYTULT D WN =

ED appropriate care

10 Triage 1, 2 or 3 31831 (46; 45.1-46.2) 1380 (48; 45.7-50.9)
11 Admitted to Hospital 4502 (6; 5.7-7.2) 150 (5; 1.7-8.8)
Recent Admission 3482 (5; 4.3-5.7) 199 (7; 3.4-10.5)
14 Total ED appropriate 39815 (57; 56.6-57.6) 1729 (61; 58-63)
Total presentations 69729 2857

Note: T% calculated over 69729 non-callers who accessed ED. ¥ % calculated over 2857 TTAS callers who accessed ED.
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