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ABSTRACT

Objective To evaluate service use, clinical outcomes and
user experience related to telephone-based digital triage
in urgent care.

Design Systematic review and narrative synthesis.

Data sources Medline, Embase, CINAHL, Web of Science
and Scopus were searched for literature published
between 1 March 2000 and 1 April 2020.

Eligibility criteria for selecting studies Studies of

any design investigating patterns of triage advice, wider
service use, clinical outcomes and user experience relating
to telephone based digital triage in urgent care.

Data extraction and synthesis Two reviewers extracted
data and conducted quality assessments using the mixed
methods appraisal tool. Narrative synthesis was used to
analyse findings.

Results Thirty-one studies were included, with the
majority being UK based; most investigated nurse-led
digital triage (n=26). Eight evaluated the impact on

wider healthcare service use following digital triage
implementation, typically reporting reduction or no change
in service use. Six investigated patient level service use,
showing mixed findings relating to patients’ adherence
with triage advice. Evaluation of clinical outcomes was
limited. Four studies reported on hospitalisation rates of
digitally triaged patients and highlighted potential triage
errors where patients appeared to have not been given
sufficiently high urgency advice. Overall, service users
reported high levels of satisfaction, in studies of both
clinician and non-clinician led digital triage, but with some
dissatisfaction over the relevance and number of triage
questions.

Conclusions Further research is needed into patient
level service use, including patients’ adherence with
triage advice and how this influences subsequent use of
services. Further evaluation of clinical outcomes using
larger datasets and comparison of different digital triage
systems is needed to explore consistency and safety. The
safety and effectiveness of non-clinician led digital triage
also needs evaluation. Such evidence should contribute
to improvement of digital triage tools and service
delivery.

PROSPERO registration number CRD42020178500.
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Strengths and limitations of this study

» This is the first systematic review to focus on the
use of telephone based digital triage in urgent care.

» This comprehensive, mixed-methods review covers
a 20-year period, enabling evaluation of older litera-
ture prior to shifts of some services to non-clinician
led models of service delivery.

» Outcomes relating to cost-effectiveness, and staff
focused outcomes were not within the review scope.

» The review was limited to studies published in
English, which may have led to some evidence be-
ing overlooked.

BACKGROUND

Telephone based digital triage is widely used
in urgent care.'* Urgent care is the ‘the range
of responses that health and care services
provide to people who require—or who
perceive the need for—urgent advice, treat-
ment or diagnosis’,3 and includes national or
regional help-lines, out of hours centres and
emergency care providers.

Digital triage involves a call handler or
clinician using a digital triage tool to generate
advice based on an assessment of a patient’s
symptoms. Advice typically takes the form of
signposting within defined levels of urgency
to specific local services, such as an emer-
gency department (ED), out of hours centre
or general practice (GP) appointment; in
some cases self-care advice is given.

Digital triage service delivery models vary
widely. In England and Scotland digital triage
is delivered by non-clinical call handlers, for
example, through the 111 service, which
operates 24/7, while in most other countries
itis predominantly clinician (nurse) led.” In
part, digital triage has been implemented in
response to increasing demand on primary
care and EDs in the last several decades.'’
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Despite wide adoption over the last several decades,
there is limited evaluation of its impact on wider health-
care service use, clinical outcomes and user experience.
No previous systematic reviews have focused solely on
services that use digital triage; instead reviewing tele-
phone consultation and triage more broadly, including
services that use digital triage and those that are not digi-
tally supported.’ ' "

One review indicated that 50% of calls in the general
healthcare setting (with studies predominantly conducted
in primary care settings) could be handled completely
over the telephone, showing the potential of telephone
triage to manage face to face care demand.'” However,
there are mixed findings relating to wider healthcare
service use and very limited investigation of clinical
outcomes.'” A previous review reported a high level of
user satisfaction,'” while another highlighted that satis-
faction with advice related to improved compliance with
advice."'

Given technological development and, in some cases,
the reorganisation of services in recent years,” systematic
reviews conducted several years ago (between 2005 and
2012)" """ may have limited relevance to today’s services.

This review addresses the need for an up-to date evalua-
tion of telephone-based digital triage within urgent care.
It aims to evaluate wider healthcare service use, clinical
outcomes and user experience in a range of in hours and
out of hours urgent care settings in order to identify areas
for improvement and the need for further research.

METHOD

This review uses a mixed-methods design and is reported
according to the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) framework."*
See online supplemental appendix 1 for the PRISMA
checklist."

Patient and public involvement
No patient and public involvement (PPI) directly fed into
the development or conduct of this review.

Eligibility criteria

Eligibility criteria have been developed using the popu-

lation, interventions, comparators, outcomes and study

designs principlem:

1. Population: studies that evaluated digital triage in the
general population or within population subgroups
(eg, older people).

2. Interventions: studies that assessed telephone based
digital triage, which met all of the below criteria:

1. In services providing urgent care (excluding in-
hours GP)

2. Thatwas used by the general population (not condi-
tion specific services).

3. That result in signposting advice (referral to a local
service, such as ED, GP, ambulance dispatch and in
some cases self-care advice).

3. Outcomes: studies that evaluated at least one of the
following: characteristics of service users and triage
advice; healthcare service use following triage; clinical
outcomes (including hospitalisations and mortality)
and service user experience.

All empirical study types published between 1 March

2000 and 1 April 2020 in English were included: qualita-

tive, quantitative and mixed-methods studies.

Search strategy

The search strategy was designed with support from a
librarian. Searches were conducted in Medline, Embase,
CINAHL, Web of Science and Scopus. Terms relating to
digital triage and urgent care settings (excluding in-hours
GP) were used. See Medline search terms in online supple-
mental appendix 2. The search was restricted to studies
published in English, including electronically published
(Epub) studies ahead of print. Reference handsearches
were conducted for all included full texts.

Study selection and data extraction

Articles were deduplicated ahead of study selection. Two
reviewers screened studies independently at title and
abstract stage and at full text stage using Covidence soft-
ware. Any disagreements were resolved through discus-
sion between the reviewers; where necessary a third
reviewer was consulted. A PRISMA flow chart was is
presented in the results.

A data extraction form was developed and initially
piloted on three studies to confirm that key elements
of studies were captured. See online supplemental
appendix 3 for data extraction fields. Data were extracted
independently by two reviewers, and any discrepancies
were resolved through discussion with a third reviewer.
Study authors were contacted in cases where clarifications
regarding study conduct were required.

Quality assessment

Quality assessment, including risk of bias, was conducted
by two reviewers using the mixed methods appraisal tool
(MMAT),17 which enables the assessment of mixed study
types. The assessment was used to provide context, rather
than to exclude studies.'® Based on the number of MMAT
criteria met, studies were categorised as high (if all five
MMAT criteria were met), medium (if three or four
criteria were met) or low quality (if two or less criteria
were met).

Data synthesis

Narrative synthesis'® was used due to the diversity of
designs in the included studies. This included: gener-
ating a preliminary synthesis, exploring relationships in
findings across studies, assessing the robustness of the
evidence and summarising findings.'® Statistical meta-
analysis was not possible due to the heterogeneity of the
included studies. Key findings within and between studies
were grouped by outcome and visually summarised using
a subgroup analyses method,'® which we modified to
additionally present the strength of evidence. Where a
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Figure 1

visual summary was not possible due to heterogeneity of
outcomes, findings were summarised in text.

RESULTS
The search resulted in 6921 records, after duplicates
were removed, there were 5010 records to screen at title
and abstract level; 102 records were included for full-text
screening, out of which 31 studies were included. See
figure 1 for PRISMA flow chart.
Most  included studies were of quantitative
design (n=25)" 7 e including: routine data analy-
ses(n=16),7 7192 2729 3435 5789 e (11=6) 20 28 31 33 40 11

controlled trials (n=2)*"** and a quantitative descriptive

study (n=1) 22 There were fewer qualitative (n=4)"*"* and
mixed-methods studies (n=2).°*°
Studies were mainl from the UK

5 6 .
(n:17)’a 6 20 21 23 26-29 32 36-38 40 42 43 46 with small numbers

from Sweden (n=4),%1 %47 Augtralia (n=4),% 31 34 sei USA
(n=3),” ' # Netherlands (n=2),” * Japan (n=1)" and
Portugal (n=1).* Most included the full range of service

PRISMA flow chart. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.

5619 21-26 28 30 32-36 38-41 43-46
users (n=24), 21-262 2 but some focused
91 94 20 37
22 younger age groups,2 !

? or adults with limited English

on subsets: older adults,
parents of children,” men
proficiency (LEP).”

Most studies evaluated digital triage conducted by
nurses (n=26),° 719-84 37 39 4146 15, some included non-
63840 hurses and paramedics (n=1)*® or

4

clinicians (n=3),
nurses and non-clinical call handler (n=1).%

Most studies were of identifiable call centre-based
services: England’s former National Health Service
(NHS) Direct? 2! 23262829 87424446 a1d current NHS 111
service,38 10 Scotland’s NHS?4,5 5 USA’s MayoClinic,7 1922
Portugal’s Linha Saude 24,24 Swedish Health Direct,41 4445
Australia’s Health Direct.** A few involved smaller scale

‘unnamed’ lmplementatlons30 0 253233

or GP cooperatives.
Two were based in the emergency setting, one within an
English ambulance service® and one within an emer-
gency telephone service in Japan.” Table 1 shows charac-

teristics of studies.
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Nineteen studies were rated as being of high
quality, 7721 23-2629333436-3942-45 | | 1 oy 192022272830-8235 40141
and 1 was low.*® Qualitative studies tended to be of higher
quality, while quantitative studies were more variable.
Reasons for lower quality among quantitative studies
included inadequate description of accounting for
confounders®***** and risk of non-response bias.* **4*!
One mixed-methods study did not adequately describe
integration of qualitative and quantitative components.*°
In two of the qualitative studies details about how the
findings were derived from the data could have been
expanded.”* The quality assessment results are included
in online supplemental appendix 4.

Patterns of use

Nine studies focused on patterns of triage advice; all used

routine datasets.” 7 %% Key findings are summarised
elow; detailed findings from studies are in online supple-

below; detailed findings fi tud 1 ppl

mental table 1.

Characteristics of patients and callers

Presenting symptoms with highest frequency among
patients, included: abdominal or digestive problems,
6.8%-12.2% of calls” ' ** *** and respiratory problems,
11.8%-11.9%™ ** of calls. The majority of calls were made
by women (range: 59%-72%).° ' #*7%4%

Calls about patients in younger age groups made
up a comparatively high proportions of calls; 24% of calls
were for 0-5 years in one study” and another reported
15% of out of hours calls being for 0—4 years.’

22 23

User characteristics and triage advice urgency

Factors associated with triage advice urgency included:

1. Patient’s age: Two studies reported urgency to be low-
er in children and younger age groups> *, one study
reported a high proportion (47%) of calls about chil-
dren aged (0-15) were resolved through self-care ad-
vice or health information.*’ Two studies reported that
urgency increased with age.'?**

2. Sex: Two studies reported women were more likely to
receive lower urgency advice as compared with men;
however, neither controlled for age or presenting
symptoms,”' * one suggested this may be explained by
women seeking care advice earlier, before their symp-
toms progress and become more urgent.”'

3. Symptoms: Two studies reported symptoms associat-
ed with higher urgency advice® *; for example, calls
about children with respiratory problems were more
likely to be referred to emergency care as compared
with other symptom types.20

4. Caller language proficiency: One case—control study
reported that adults with LEP were more likely to
receive higher urgency advice (ambulance, immedi-
ate ED attendance or urgent visit) (49.4% vs 39.0%;
p<0.0004)"; groups in this study were balanced based
on age and sex and comorbidities were controlled for.”

Service use and clinical outcomes following triage

Change in service use following digital triage implementation
Eight studies reported on change in wider healthcare
service use (primary care, ED use, ambulance use and
emergency admissions) following implementation of
digital triage.”®?" 3 % 30 346 Of these, one investigated
non-clinician led triage.”® Comparators included: rates of
service use in patients receiving usual care (eg, GP referral)
in comparison to those who were digitally triaged™ *;
service use rates prior to implement&tiong8 3035 46, compar-
ator regions with no digital triage implementation® **
and national service use comparator.’

There were mixed findings across studies, as visually
summarised in figure 2. Most reported reduction or no
change in wider service use after implementation; there
were two exceptions, which both evaluated clinician
(nurse) led digital triage: one (rated as being a lower
quality study) reported an increase in ED use.*® The other
reported some increase in out of hours service use (GP
clinic use and home visits) related to ‘standalone’ digital
triage call centres in comparison to national compar-
ator; however, this study differed to the other studies as it
utilised household surveys to capture service use.”

Online supplemental table 2 presents detailed findings
from studies.

Patient level service use and adherence with advice

Six studies reported varying patient adherence to triage
advice through evaluation of patients’ subsequent ED
attendance.?® #7357 % pour used routine data and data
linkage with sample sizes ranging from: 3312 to 13 019
triage calls. Of these, three studies reported 60%-70%

Increase in
primary care
workload *

Reduction in primary |No significant change

care workload * in primary care use *
Author/year/reference primary

No signifiant fon in ion in
change in ED

No signifiant change
inuse of

Increase in ED
service

attendance

workload services

Lattimer 2000 (32) =

Munro 2000 27 (29)
Dale 2003 (36)

Mark 2003 (46)

Dunt 2005 (30) 7

Munro 2005 (28) v

Morimura 2010 (35)

Turner 2013 (38)

*change in one or more: home visits, general practice cooperatives, primary care centres or OOH general practice

Green = studies of high quality
Amber = studies of medium quality
Red = studies of lower quality

Figure 2 Findings from studies of out of hours (OOH) service use after digital triage implementation. ED, emergency

department.
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of patients who were advised to attend ED followed this
advice® ** %" ; one reported a range of 29%-69%, with
higher compliance when ambulance was advised (53%-—
69%) and lowest compliance when self-transport to ED
was recommended (29%).%

One small survey of 268 callers reported high levels of
adherence with advice to attend ED (96%; 49 of 51 calls),
to contact a GP (92%; 133 of 144) and to self care (93%;
64 of 69).%°

Four studies reported proportions of patients who
attended ED after receiving alternative triage advice
(other than attending ED): 2.4%,%” 9% *" and 22%."
The latter included 51 of 1150 parents who had remained
worried after calling the digital triage service.” Results
are showed in online supplemental table 3.

Safety

Four studies highlighted potential triage errors based on
hospital admission rates.”” **** %" These mainly related to
potential ‘undertriage’, where the advice was considered
to be at too low a level of urgency in relation to clinical
need. However, these findings were peripheral to the
main aims of these studies.?” ** % ¥/

One study reported similar hospitalisation rates
between patients attending ED who had been directed
to ‘immediate or prompt’ care and ‘non-urgent’ care:
immediate or prompt: 38% (n=261), 95% CI 34 to 41 vs
non-urgent: 37% (n=56), 95% CI 30 to 44) ** Another
reported 15% (n=71) of paediatric cases attending ED
after being triaged were admitted; of these, 37 had been
advised to attend ED and 34 were given other lower
urgency advice.”’

Another study reported 15% (n=15) of patients given
advice that was lower urgency than ED attendance,
(such as urgent or routine GP appointment or self
care), attended ED following their triage call and were
admitted.”” One study reported 9.2% (n=30) of patients
triaged as not requiring ambulance dispatch were subse-
quently admitted.?” %

One qualitative study described users reporting not
having received appropriate triage advice for symptoms
which later turned out to be more serious.

iz < Satisfaction related to
Positive experiences /

high level of
satisfaction

to greater satisfaction)
Author/year/reference

Bjorkman 2018 (44)

0'Cathain 2014 (40)

advice urgency (higher  Use of assertiveness to
urgency advice related  influence triage advice

Service user experience

Seven studies focused on user experience and satisfac-
tion.® *** Three studies reported a high level of satis-
faction among users.’ > * Two studies reported higher
satisfaction among those who received higher urgency
advice.**! Two studies reported dissatisfaction relating to
the relevance and number of triage questions.” *“Three
studies highlighted that callers felt they needed to be
assertive in order to receive the expected care advice. 2
For example, a user’s post to an online forum:

If you need help and advice you can always call the
healthcare advice line, if you think they’re giving you
the ‘wrong’ advice, tell them, and maybe you’ll get
better help.*!

Two studies reported that users felt that the nurses
using digital triage gave them time, conducted ‘thor-
ough’ assessments and felt reassured.* **

In contrast, one study of users who posted to an
online forum reported feeling scrutinised by the nurses
questioning their symptoms and need for care.* Some
expressed doubts about nurses’ advice, competency and
credibility.**

Integrated services made for a smoother patient care
journey. One study based on an online forum described
the experience of poor integration:

They send you to the ER where they yell at you for
being stupid enough to listen to them (SHD). SHD is
a big problem and seems to be at war with the ER.**

In contrast, there was high satisfaction in 71%, of users
where the service provider was able to book an appoint-
ment at a local service on behalf of the patient.*’

See figure 3 for a visual summary of findings across
studies and table 2 for detailed findings.

DISCUSSION

This systematic review has evaluated the evidence on how
telephone-based digital triage affects wider healthcare
service use, clinical outcomes and user experience in
urgent care. Thirty-one studies were included, covering
a range of different designs, settings, populations and
digital triage systems. Studies typically showed no change

Users felt reassured Doty ebout call
takers' competency

Length & relevance

Safety concerns
of triage questions

McAteer 2016 (6)

Rahmavist 2011 (41)

Goode 2004 (43)

Winneby 2014 (45)

Goode 2004 (42)

Green = studies of high quality

Amber = studies of medium quality

Figure 3 Key themes from studies of user experience.
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or a reduction in wider healthcare service use following
the implementation of digital triage. They reported varied
levels of caller adherence to the triage advice provided.
There was very limited evidence on clinical outcomes;
however four studies reported some findings on hospi-
talisation rates that highlighted potential safety concerns
relating to under-triage.

Overall user satisfaction with telephone based digital
triage appears to be high, but there was some evidence
of poorer user experience relating to the length and rele-
vance of triage questioning, and perceptions of ‘under-
triage’. Users sometimes felt the need for assertiveness
during calls when their expectations were not being met;
however, this is unlikely to be specific to digital triage and
has been reported in telephone-based consultation more
widely.*

There was considerable heterogeneity across studies
in terms of types of setting, types of participants, study
designs and ‘digital triage’ systems. ‘Digital triage’ is a
complex intervention with outcomes that may be influ-
enced by multiple factors due to varying healthcare
systems, local service configuration, staff training and an
evolving landscape in the use of digital technologies to
allow patients to seek urgent care, for example, through
the use of digital self-triage tools. Hence, there needs
to be caution in the interpretation of the applicability
of findings. Additionally, strength of evidence differed
between studies, as demonstrated by the visual tables
of key findings; these differences fed into the narrative
synthesis of this review.

Many of the studies that investigated service use
following digital triage implementation reported no
change in wider healthcare service use. In one context,
for example, following the replacement of a nurse-led
service with a non-clinician led service this may be seen as
asuccess,” but this may not be applicable to all healthcare
settings. One study of ‘standalone’ digital triage imple-
mentation showed an increase in GP clinic use,30 which
was in contrast to other studies in this review; this may be
because this service was less embedded within the health-
care system, but could also have been a methodological
consequence of using household surveys to gather service
use data.”

Strengths and limitations

This is the first systematic review to focus on the use of
telephone based digital triage in urgent care. It covered a
20-year period, during which some services have started to
shift towards non-clinician-led models of service delivery.
This review enabled evaluation of a broad range of service
models and settings. However, it was limited to studies
published in English, and this may have led to important
evidence being overlooked.

This review used a comprehensive mixed-methods
approach and evaluated quality of studies using the MMAT
tool. While this tool worked well for many studies in this
review, an acknowledged limitation*’ is the applicability
of its criteria for assessing studies that are cross-sectional

in nature (where there are not necessarily defined groups
with an intervention or exposure); this is applicable to
some of the studies included in this review

There was limited evaluation of non-clinician led
models of digital triage, with only one study evaluating
service use following implementation and no studies
of clinical outcomes. Another limitation is the scope
of the included outcomes; outcomes relating to broad
utilisation of services that use digital triage (such as call
volumes, call lengths and caller characteristics alone),
cost-effectiveness and staff focused outcomes were not
covered.

While PPI did not directly feed into this review, this
forms the first stage of a wider project investigating user
outcomes related to digital triage. For the wider project,
has been sought in the project design, and a panel has
been selected to aid the interpretation of results and
dissemination of findings.

Comparison with other literature

This review’s focus is narrower, in terms of intervention
and setting, compared with previous reviews which eval-
uated telephone triage more broadly, including services
that were not digitally supported.' '” Bunn et al's review
evaluated telephone triage in comparison to usual care.'’
They similarly reported no significant change in wider
healthcare use (ED visits, routine GP visits and hospital-
isations) associated with telephone triage. Other reviews
found that user satisfaction is generally high when
comparing telephone consultation with other forms of
care," but lower satisfaction was described when patients’
initial expectations were not met.**

Our review highlights the limited evaluation of clinical
outcomes. A previous review of telephone triage reported
limited and inconclusive findings on mortality rates (with
no mortalities occurring in some studies that sought to
investigate this outcome), and rates of undertriage and
subsequent hospitalisation ranging from 0.2% to 5.25%."

Although our review did not include broad utilisa-
tion outcomes related to digital triage, a previous study
reported lower than expected use by some ethnic minority
groups.” Our review found that no studies to date have
reported on patterns of advice, user experience, service
use or clinical outcomes in ethnic minority groups; this
may have been limited by our exclusion of studies that
were not published in English.

We found that patients’ adherence with advice varied
by setting and study design. While very high adherence
was reported in one survey based study,? this may be an
overestimate due to response bias in comparison to other
studies that evaluated adherence based on routine data.
Similar observations in higher adherence rates in self-
reported service use were reported by two reviews.'' '

Implications for service delivery and future research

The review has identified several gaps in the literature,
particularly a need for evaluation of patient level service
use and clinical outcomes. Further analysis of large
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patient level datasets (particularly those that are linked
with subsequent service use and clinical outcomes data)
will help to gain a better understanding of who does and
does not adhere to advice and help to evaluate safety
concerns relating to under triage within particular patient
subgroups.

In the absence of comparative studies, it is unclear how
patient satisfaction and outcomes are affected by the
design of services, the staff groups involved and how they
are trained and managed, and the type of digital triage
system deployed. Further evaluation of non-clinician led
digital triage may help policy-makers and service commis-
sioners to adopt the most efficient and safe digital triage
systems.

While not a key aim, this review highlights that asso-
ciations between factors (such as age, gender, ethnicity)
and urgency of advice have not been explored in depth.
The granular demographic and symptom data captured
by digital triage tools gives opportunity to explore these
associations which will likely provide insight into how
services are used by different groups and form the basis
for generating hypotheses within particular groups.

Many studies in this review were undertaken when
digital triage was first being implemented. However, like
any significant service change, digital triage services will
take a significant period of time to become established
and performing optimally within urgent care services
that have been used to working in another way. To date,
no studies have involved longitudinal data collection to
evidence the extent to which this occurs. Longer-term
evaluation studies are needed to explore how the safety
and effectiveness of services changes over time. In addi-
tion, telephone-based approaches to seeking care have
been critical during the COVID-19 pandemic and are
likely to be more widely adopted in the long term’;
therefore, evaluation of how these services have func-
tioned during and after the pressures of a pandemic is
also important.

Lastly, this review highlights limited qualitative and
mixed-methods approaches to date. Integrating findings
from routine data with qualitative research will help to
better understand user experiences and care needs of
particular patients groups in more depth. These could
feed into targeted support for these groups within or
outside of digital triage services, and ultimately improved
delivery of these services which are key to a well func-
tioning healthcare system.

Twitter Helen Atherton @h_atherton
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Appendix 2: Search terms used for Medline search

Concept Search terms

Care setting Primary care.mp OR Primary Health Care/ OR After-Hours Care/ OR Out of
hours.mp OR Emergency care.mp OR Emergency Medical Services/ OR Urgent

care OR Ambulatory Care AND

Triage Triage.mp OR Triage/ OR Telephone consultation.mp AND

Digital Digital OR Computer OR Software OR Online OR Internet OR Web OR
Computerised OR Computerized OR electronic OR ECDS* OR CCDS* OR Decision

Support Systems, Clinical/ OR Decision support*
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Appendix 3
Data extraction form variables
The following information was extracted and entered into the data extraction form:

e Author

e Publication year

e Country

e  Study design

e (Care setting

e Participants

e Intervention details

e Type of care service staff conducting triage (doctor/nurse/paramedic/non-clinician),

e Comparator

e QOutcomes

e Effect of intervention

e Contextual factors, (for example: staff experience and training, time that the service has
been in place, level of support available to call takers).
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Appendix 4 MMAT results - studies investigating patterns of triage advice urgency

Quantitative Non-Randomised studies

Frederick
Morth 2011

Zwaanswijk
2015

El Cook 2013 |Wen-Chin Hsu 2010| F North 2010

Screening
questions

Are there clear research questions?

Do the collected data allow to address the
research questions?

Criteria for
Quantitative
(Mon-
randomised
studies)

Are the participants representative of the

target population?

Are measurements appropriate regarding

both the outcome and intervention (or
exposure)?

?
Are there complete outcome data? Can't tell

Are the confounders accounted for in the
design and analysis?

During the study period, is the
intervention administered (or exposure
occurred) as intended?

Can't tell Can't tell
ortien ot Jeamiiar || comven |

Medium (3/5) Medium (3/5) High (4/5) Medium (3/5) |High (4/5)

‘Quantitative Descriptive studies

F Payne 2005 (M Jacome 2018 A Elliot 2011 JNjeru 2017

Screening
guestions

Are there clear research questions?

Do the collected data allow to address the
research questions?

Criteria for
Quantitative
(Descriptive
studies)

Is the sampling strategy relevant to
address the research question?

Is the sample representative of the target
population?

Are the measurements appropriate?

Is the risk of nonresponse bias low?

Is the statistical analysis appropriate to
answer the research question?

High(5/5)  High (5/5) High (5/5) High (5/5)
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MMAT results - studies investigating service use

\ \ Judy Foster (lames James L Huibers |P Sprivulis |[Morimura |l Dale
Hon-randomised studies 2002 Munro 2005 [Munro 2000 | DU 2003 15015 2003 2010 2003

i Are there clear research questions?
Screening

questions  |pg the collected data allow to address
the research questions?

Are the participants representative of
the target population?

Are measurements appropriate
regarding both the cutcome and
intervention (or exposursei®

Quality Are there complete outcome data? Can'ttell | Can'ttell
criteria

Are the confounders accounted for in

Can'ttell Can'ttell
the design and analysis?

During the study pericd, is the
intervention administered (or exposure
occurred) as intended?

Quality score Medium (3/5] Medium (3/5|High (4/5) |Medium (3/5)High (5/5) |High (4/5) |Medium (3/5)|High (5/5)
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_— - \ Geraldine |E Turbitt VLattimer |B Stewart o
ntitative desc studi 1T N Sidd
Qua ve riptive ies Byrne 2007 |2015 2 2006 urner iddiqui

2013 2019

i Are there clear research questions?
Screening

questions Do the collected data allow to address
the research questions?

Is the sampling strategy relevant to
address the research question?

Is the sample representative of the
target population?

Quality

N iate?
criteria Are the measurements appropriate?

Is the risk of nonresponse bias low?

Is the statistical analysis appropriate
1t answer the research question?

Quality score High (5/5) Medium (3/5|Medium (3/5|High (5/5) |High (5/5) [High (5/5)
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Mixed methods studies

. Are there clear research questions?
Screening

questicns

32. Do the collected data allow to
address the research questions?

5.1. Is there an adequate rationale for
using a mixed methods design to
address the research question?
5.2. Are the different components of the
study effectively integrated to answer
the research question?
Quality 5.3. Are the outputs of the integration of
criteria qualitative and guantitative Can't tell
components adequately interpreted?
5.4 Are divergences and inconsistencies
between quantitative and qualitative | Can'ttell

results adeguately addressed?
55. Do the different components of the

study adhere to the quality criteria of Can'ttell
each tradition of the methods involved?

Quality score Low (2/5)
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MMAT results - studies investigating user experience

Qualitative Studies

Screening
questions

51. Are there clear research
questions?

52. Do the collected data
allow to address the
research questions?

Quality criteria

1.1. Is the qualitative
approach appropriate to
answer the research
question?

1.2 Are the qualitative data
collection methods
adequate to address the
research question?

1.3. Are the findings
adequately derived from the
data?

1.4. Is the interpretation of
results sufficiently
substantiated by data?

15. Is there coherence
between qualitative data
sources, collection, analysis
and interpretation®

Quality score i High (4/5)  |High (5/5) |High (5/5)
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Quantitative descriptive A O'Cathain
studies 2014

Screening
questions

51. Are there clear research
questions?

52. Do the collected data
allow to address the
research questions?

Quality criteria

41 Is the sampling strategy
relevant to address the
research question?®

42 Isthe sample
representative of the target
population? Can't tell

4.3. Are the measurements
appropriate?

4.4 |sthe risk of
nonresponse bias low?

4.5. Is the statistical
analysis appropriate to
answer the research
guestion?

Can't tell

Quality score Medium (3/5)| Medium (3/5)
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Mixed methods study A Mchteer
2016

51. Are there clear research
questions?

52. Do the collected data
allow to address the
research questions?

5.1 Is there an adequate
rationale for using & mixed
methods design to address
the research question?
5.2. Are the different
components of the study
effectively integrated to
answer the research
guestion?

5.3. Are the outputs of the
integration of qualitative
and quantitative
components adequately
interpreted?

5.4 Are divergences and
inconsistencies between
guantitative and gualitative
results adequately
addressed?

5.5. Do the different
components of the study
adhere to the quality
criteria of each tradition of

Quality score High (5/5)
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Supplementary table 1: Characteristics of patients and triage advice (9 studies that utilised routine data analysis)

First author Sample / Staff Participants Key findings relating caller/patient characteristics and triage advice
Year data size conducting
Country digital
triage
Reference
Payne 56,450 Nurse General Patient/symptom characteristics
2001 calls population e The patient was the caller in 45% of calls; 31% of calls were made by parents calling on
England behalf of their child. e 24% of calls were about 0-5 year olds. 22% were for 17-29 years, and

22% for 30-39 years.
23 Triage advice and urgency
eUrgency increased with age: 0-5 year olds were more likely to be categorised as "no
urgency", 17-39 years were more likely to be "routine", and over 70s were more likely to be
categorised as urgent.
*56% of calls were prioritised as "no urgency", 32% were categorised as having some
degree of urgency, and 11% were routine; 37% of patients were advised to self-care
* Males were more likely to be categorised as urgent; females were more likely to be

referred to community services or given information.

Elliot 1,285,038 Nurse General Patient/symptom characteristics:
2015 calls population e Abdominal problems accounted for the largest proportion of calls (12.2%) followed by
Scotland dental (6.8%) and rash/skin problems (6.0%).

* Problems differed by age group. Rash/skin problems were most frequent in the under 5's,
5 abdominal problems most frequent in 5-74, and breathing problems most frequent in over
75s.
e Less affluent users tended to contact the service less often compared to affluent users,
exceptions were for throat problems, genitourinary, eye problems and fever.

Triage advice and urgency:

Sexton V, et al. BMJ Open 2022; 12:e051569. doi: 10.1136/bmjopen-2021-051569
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» Out of hours calls most frequently resulted in: advice to visit an out-of-hours centre
(34.1%), followed by a GP home visit (12.2%) or self-care advice being provided (10.2%).
Whereas in-hours calls mainly resulted in: advice to contact a dentist (27.6%), a NHS 24
service clinician calling the patient (21.1%) or advice to contact a GP (19.2%).

Zwaanswijk 895 253 Nurse General Triage advice and urgency:

2015 patients (within population e Urgency variation was symptom specific: For Cystitis/Urinary Infections: 93.4% of variation

Netherlands General ascribed to differing patient characteristics. For cystitis urgency was significantly lower for
practice females and lower for adult patients; for lacerations and cuts: urgency significantly higher

e cooperative) for patients over 5 years old than for younger children e Higher variation in urgency

occurred at lowest two urgency levels.

Njeru 587 cases Adult callers Triage advice and urgency:

2017 587 Nurse with and * Nurse recommendations for higher urgency care, (ambulance, visit the ED, or schedule an

USA controls without acute appointment) were more frequent for limited English proficiency callers (LEP) callers
limited than non-LEP callers (49.4% versus 39.0%; P < 0.0004), differences remained significant after

7 English adjustment for co-morbidities.

proficiency e The LEP patients were less likely to follow the recommendations given by the nurse, n
(LEP) (%): 339 (60.9%) versus 379 (69.4%) - even after adjusting for sex,co-morbidity, caller type
(self or surrogate), duration of call, and recommended action

Jacome General Patient/symptom characteristics:
2018 148,099 Nurse population e Majority of users were female (63% vs. 37%), most users were younger than 80 years old
Portugal calls (Older age (60.6% vs. 39.4%). Mean age: 77.3.

groups 65+) e Most common symptoms were: pain (18.1%), respiratory tract infections (11.9%),
digestive problems (8.6%), diabetes mellitus (6.4%)
Triage urgency and advice

24

Users in the “oldest old” group were more often referred to ED (51% vs. 40% of those in the
“65—79 age” group) and less often advised to rely on self-care (11% vs. 15%).

Sexton V, et al. BMJ Open 2022; 12:e051569. doi: 10.1136/bmjopen-2021-051569
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Hsu
2011
England

21

Cook
2013
England

20

402,959 Nurse
calls

about

older

people

(In12-

month

study

period)

358 503 Nurse
calls

Older age
groups
(aged over
65 years)

children
aged 0-15
(<1,1-3 and
4-15 years))

Patient/Symptom characteristics

e The age of the callers ranged from 65 to 109 years (mean = 76.78; median = 76; Standard
Deviation =7.856; mode = 65). During the study period, the estimated proportion of people
aged 65 years and over was approximately 16% of the England and Wales population, but
accounted for only 7.2% of service use.

e Amongst older adults, service use increased with age, with higher use among women than
men

Triage advice and urgency

Overall, the largest advice category was to visit GP, primary care service (PCS) or dentist on
the same day: 28%, (n = 112,778), followed by home care 25.4% (n = 102,406) and being
advised to see their GP, PCS or dentist, either routinely, 15.2%(n = 61,419) or urgently 14.7%
(n =59,154), being referred to the emergency service 6.9% (n =27,612), ED 5.4%(n =
21,650) and community services 2% (n = 7,931).

Patient and symptom characteristics

e For infants aged <1, highest call rates were found for ‘crying”

* High call rates were also found for symptoms relating to ‘skin/hair/ nails’ and
‘colds/flu/sickness’ for all age groups; self-care and health information was provided to
59.7% and 51.4% of these cases respectively.

Triage advice and urgency

® 47% calls made on behalf of children aged <1, 48.7% of calls for children 1-3 and 43.9% of
calls for children aged 4-15 were managed with no onward referral needed by giving health
information and advice

eFor children aged <1, only 7% of calls were forwarded to A&E, which was markedly higher
for children aged 1-3 (12.3%) and for children aged 4-15 (13.5%). However, for GP
outcomes (urgent/same day/routine), this was higher for children aged <1 (30%) than for
children aged 1-3 (24.5%) and 4-15 (23.5%)

*The symptoms which contributed to the highest number of high urgency calls related to
‘respiratory tract’ (n=840, 5.1%, ASR=32.7) and ‘neurological disorders’ (n=51, 8.4%,

Sexton V, et al. BMJ Open 2022; 12:e051569. doi: 10.1136/bmjopen-2021-051569
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ASR=12.1)
North 20,230  Nurse General Patient characteristics (seriousness of symptoms as investigated through hospitalisation
2010 calls over population rates).
USA a2year (users with
period insurance This study compared hospitalisation rates in 3 groups, patients who: 1) were digitally
22 and triaged, 2) made a GP visit and 3) attended ED.

*Triaged patients are more likely to result in hospitalisation as compared to those visiting a
GP; but less likely than those attending ED. 3% (n=547) of callers were hospitalised.
Hospitalisation rate varied by age: low (2%) for ages 3 — 17 to high (10%) for 65+
eHospitalisation following triage call occurred quickly: 77% occurred with 48 hours of the

subscription)

call

*Those aged 65 years + were 5 times more likely to have problems requiring hospital
admission when presenting to the ED compared to callers.

eSymptom calls in the 65 years and older age group had hospitalization rates close to 10%,
eFindings relating to symptoms: for adult abdominal pain, rates of hospitalisation between
callers and ED attendees were similar.

eThere was a higher proportion of female callers compared to female ED attendees and GP
visits (females made up 72% of callers, 61% of GP visits and 56% of ED visits)

North 163,608 Nurse General Patient/symptom characteristics

2010 calls population

USA ¢ Study compared surrogate (calls made by someone on behalf of the patient) calls to self
(users) calls, made by the patient themselves

19 Adult calls accounted for 105,866 (65%) of the total calls, of these, 14,646 (14%) were made

by surrogate; men and the elderly were the two most over-represented groups in surrogate
calls

e For surrogate calls, the top 5 symptoms were: abdominal pain, vomiting or nausea, other,
skin problems, dizziness. In self calls the top symptoms were: abdominal pain, skin

Sexton V, et al. BMJ Open 2022; 12:e051569. doi: 10.1136/bmjopen-2021-051569
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problems, chest pain, other, eye or vision problems.

*\omiting or nausea, dizziness or light-headedness, and other were significantly more likely
to be reported by surrogate callers. Abdominal pain, skin problems, chest pain, and eye or
vision problems were significantly more likely to be reported by self callers

eSurrogate calls, as a percent of total calls by age group, increased with the age of the
patient eCalls concerning women patients made up 70% (n=74,069) of all adult calls, of
which 9% (n=6780) were made by surrogates. Of the 31,797 calls about male patients, 25%
(n=7866) were made by surrogates. Overall, males were the subject of 54% of surrogate
calls and 26% of self calls.

Triage advice and urgency

* Emergency advice was recommended 28% (n=29,371) of all calls. 38% (n= 5545) of
surrogate calls ended with this nurse recommendation compared to 26% (n=23,826) of self
calls (OR 1.72; 95% CI 1.66 to 1.79).

» Advice urgency increased with age for both surrogates and self calls

Sexton V, et al. BMJ Open 2022; 12:e051569. doi: 10.1136/bmjopen-2021-051569
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Supplementary table 2: Change in wider healthcare service use following digital triage implementations (8 studies)

First Study type Sample / Staff Participants Comparator Findings relating to change in wider health care
author data size conducting service use (primary care, hospitalisations,
Year digital triage ambulance services, ED attendance)
Country
Reference
Lattimer  Cost >14000 General population  Usual care Primary care: During intervention period GPs
2000 effectiveness Control Nurse (within (referral to a made 428 fewer home visits, generating savings
England report of group (n = general GP) of £3360 (£2578 to £4198) in a year.
32 controlled 7308 calls) practice Hospitalisations: The cost of providing nurse
trial Intervention  cooperative) telephone consultation was £81 237 per annum;
group (Nurse cost savings were estimated to be £94 422 due
telephone to reduction of other costs for the NHS arising
consultation): from reduced emergency admissions to hospital.
(n=7184
calls)
Munro Routine data  Study General population  Service use in Primary care: There was a significant decrease in
2000 analysis corresponds  Nurse regions with no  use of GP cooperatives at sites using digital
England to the 1st NHS direct triage: change in estimated trend from increase
29 year of of 2.0% per month before to - 0.8% afterwards
operation: (estimated relative change - 2.9% (95%
68 500 NHS confidence interval (Cl)- 4.2% to - 1.5%).
direct calls compared to negligible change in control: from
from the 1.3 0.8% a month before to 0.9% afterwards (relative
million change 0.1%; Cl: - 0.9% to 1.1%))
people Ambulance services: Changes in trends were
served. small and non-significant

ED attendances: Changes in trends were small,
variable and not significant.

Sexton V, et al. BMJ Open 2022; 12:e051569. doi: 10.1136/bmjopen-2021-051569
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Dale
2003
England
36

Mark
2003
England
46

Dunt
2005
Australia
30

Controlled
trial

Mixed
methods
(routine data
analysis +
observation,
interviews)

Four
controlled
trials

635 calls
digitally
triaged by
ambulance
service; 611
non-triaged
calls

Numbers of
calls analysed
across three
years:

5126 (year
1998)

5702 (1999)
4698 (2000)

Random
sampling
(350
households
per trial site)

Nurse and
paramedic

Nurse

Nurse (Two
"standalone
call centres)

Callers to Usual care
emergency service (ambulance
for non-emergency  dispatch)
concern (aged

2+)

General population  Service use
before
implementation

General population 1. Service use
before
implementation
2.
Implementation
of two

Ambulance services: 52% (n=330) of calls were
triaged as not requiring emergency ambulance.
Of these: 47% had moderate urgency: care
needed within 24 hours; 26% needed a routine
appointment; 27% self care sufficient. Overall,
9.8% of ambulances were cancelled in the
intervention groups (where this was offered).
ED attendances: In the intervention group: 81%
of patients triaged as requiring ambulance call
outs attended ED; 63.4% of patients triaged as
not requiring ambulance attended ED.
Hospitalisations: Some inconsistency in triage:
10% of those triaged as not requiring ambulance
dispatch subsequently required hospital
admission

Primary care: Two main 'transitions': 1.Inital
increase in GP cooperative workload and in-
hours calls. Followed by fall in OOH GP co-
operative workload by 18%. Use of primary care
centres declined following the arrival of NHS
Direct; allocation of home visits initially
increased then decreased; OOH doctor advice

progressively increased. Within older age groups:

decline in both use of primary care centres and
home visits, but a rise in doctor advice.

ED attendances: Progressive increase in ED
attendance

Primary care: Some types of out of hours care
became more frequent in sites using digital
triage services

Ambulance services: Overall no change in any
site

Sexton V, et al. BMJ Open 2022; 12:e051569. doi: 10.1136/bmjopen-2021-051569
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Munro
2005
England
28

Morimura
2010
Japan
(Tokyo)
35

Surveys with
care
providers

Routine data
analysis (+
surveys with
patients)

571 surveys
sent
(188/297)
responses
from GP
cooperatives,
(35/35) for
ambulance
services and
(200/239) for
emergency
departments

26,138
telephone
consultations

telephone triage

sites within
existing
‘embedded
services' using
paper based
protocols
Service use
before
implementation

Nurse General population

Nurse and Service before
non-clinical

call handler

General population

implementation,

Primary care: The 3 year period following digital
triage implementation was associated with a
reduction in calls to OOH general practice. In the
context of an underlying trend of demand rising
by about 1% each year, the introduction of digital
triage was associated with an immediate 3% fall
in demand coupled with a reversal of the trend
so that demand began to fall by almost 8% per
year

Ambulance services: No significant change in
emergency ambulance service use.

ED attendances: There was negligible change in
use of emergency departments,.

Ambulance services: Number of ambulances
used per 1 million was statistically reduced
compared with that of the previous year: 46 846
vs. 44 689, p<0.0001. The out of hours
ambulance use per 1 million people was also
significantly reduced: 31 965 vs. 30 370.
Hospitalisations: In those who were referred to a
hospital by an ambulance (n =3252) 30.8% (1000
cases) were hospitalised. The emergency
hospitalisation rate (EHR) decreased annually
before the introduction of digital triage service.
However, the rate after its introduction was
statistically higher 36.5% vs. 37.8%,

Sexton V, et al. BMJ Open 2022; 12:e051569. doi: 10.1136/bmjopen-2021-051569
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Turner
2013
England
38

Routine data
analysis

400,000 calls  Non-clinical General population
in first year call handler

of operation

analysed.

Control sites
selected to
match
equivalent
geographical
areas

p<0.0001)(EHR increased following the
introduction of the service).

Primary care: In one site - statistically significant
reduction in urgent care attendances; 3 sites:
reduction in calls to former (nurse led) digital
triage service. Overall no change in primary care
could be attributed to implementation
Ambulance services: Reduction in ambulance
emergency calls in 1 site and an increase in
another site; All sites showed increase in
emergency ambulance incidents. Overall no
change in emergency service (999) calls were
attributable to implementation

ED attendances: Overall no change could be
attributed to implementation
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Supplementary table 3: Studies investigating patient level outcomes: service use, adherence with advice and hospitalisations (6 studies)

First Study Sample/  Staff Participan Comparison Key patient level service use findings
author design datasize  conducting ts groups used in
Year digital analyses
Country triage
Reference
Foster Routine 4493 Nurse General Three groups: ED Attendance 8 % (358 of 4493) of callers were advised to attend
2003 data calls, of population 1) Callers triaged to ED. Of these, where data was available, 64.2% (124 of 193)
England analysis  which 193 ED who attended followed the advice to visit ED with the same presenting
27 & data were ED complaint.
linkage  advised 2) Callers triaged ® 2.4% (99 of 4135) went to ED for the same presenting complaint
to go to to ED, who did not  as their contact following triage despite being given other advice
ED attend Hospitalisations 66.9% (83 of 124) of those attending ED after
3) Callers who being advised to were sent home without further referral.
received different However, 10 were referred on within the hospital and seven were
triage advice who admitted. 0.3% of callers (15 of 4235) who were not advised to
attended ED attend A&E and were subsequently admitted raised concerns
about the quality of triage.
Sprivulis Routine 13,019 Nurse General Two groups: ED Attendance 6.5% (842 of 13019) of patients attending ED had
2004 data presentati population 1) ED users calleda contacted the digital triage service in 24 hours prior to
Australia  analysis onsto ED digital triage attendance.
34 & data service in 24 hours  Hospitalisations For those triaged to 'immediate/prompt care'
linkage prior to attending and 'non-urgent' care by HD and who presented to the ED (in the
ED latter group, against the triage advice), there was a similar
2)ED users not hospital admissions rate and ED triage distribution.
digitally triaged
Stewart Routine 3312 calls Nurse Children Two main matched ED Attendance *88% of those digitally triaged to attend ED did so
2006 data to NHS and young patient groups: within 1 hour. ¢ 88% of those advised to take another course of
England analysis  Direct adults 1) Patients advised, action attended A&E within 4 hours.
37 & data North aged through digital e Some indication that those triaged presented with higher
linkage  West under 16 triage, to attend urgency complaints, based on higher urgency advice within ED
Coast, A&E in the last 12 triage using “Manchester triage group 5-point system” for digitally

Sexton V, et al. BMJ Open 2022; 12:e051569. doi: 10.1136/bmjopen-2021-051569
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and hours (n =299) triaged patients, compared to self-referrals.
14,029 2) Patients given *74% of digitally triaged patients were discharged home
patients alterative triage compared to 56% of those referred by GPs and 64% of those who
who advice, but who self referred.
attended still attended ED
ED ( (n=163) * Hospitalisations: 27% of GP referrals, 10% of the self-referral
between Additional groups:  group and 15% of NHS Direct referrals were admitted. Of those
the 1st of Those attending ED  admitted patients referred by NHS Direct 52% were advised to
Decembe who were GP attend A&E, and 48% were given other advice.
r 2002and referred and self-
28th of referred.
February
2003)
Byrne Surveys 268 Nurse Calls about None General Practice use Among callers digitally triaged to self-care,
2007 callers abdominal 93% (64 of 69) reported that they had followed the advice to look
England pain, after themselves at home, while five 7% (5 of 69) reported that
26 cough or they had chosen not to do so. Of the five, three said they had
sore decided to go to their GP because, despite the advice of NHS
throat Direct, they thought the condition was sufficiently severe to
require such a visit. A further two said that their condition
deteriorated after being triaged, so they then decided to contact
their GP
Siddiqui Routine 12,741 Nurse General n/a ED Attendance * Compliance with ED attendance advice was
2019 data triaged population between 29-69% e There was higher compliance if ambulance was
Australia  analysis cases advised (53-69%) and ¢ lowest compliance when self-transport to
39 & data linked to ED was recommended (29%). e Appropriateness of attendance to
linkage  72.577 ED ED for those using TTAC was comparable to those who hadn't
presentati been triaged by TTAC.
ons ¢ 4% of ED presentations between 2016-2017 had contacted the

digital triage service
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Turbitt Surveys 1150 Nurse Parents of Some comparisons ED Attendance * 20% (230 of 1150) of parents had called the
2015 parents children between parents digital triage service ahead of ED attendance for their child's lower
Australia attending who called and did  urgency concern ¢ 70% of those digitally triaged attended ED
31 ED not call the digital because they were advised to attend.  22% of those digitally
triage service. triaged attended ED because they were still worried after

receiving alternative digital triage advice (not to attend). ¢ Of
overall ED users: 16% of respondents had not heard of the digital
triage service; 53% were aware of the service, but thought it
would not be helpful.
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