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Abstract

Objective To evaluate service use, clinical outcomes and user experience related to telephone-based

triage in urgent out of hours care.

Design Systematic review and narrative synthesis.

Methods Studies were identified through searches of Medline, Embase, CINAHL, Web of Science,
and Scopus. All study types were included. Quality was assessed using the Mixed Methods Appraisal

Tool (MMAT). 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 2020 CRD42020178500
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Strengths and limitations of this study

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

e This is a comprehensive, mixed methods review covering a 20 year period, enabling
evaluation of literature following shifts of some services to non-clinician led models of
service delivery

e Qutcomes relating to broader utilisation of services, cost effectiveness, and staff focussed
outcomes were not within the review scope.

e The review was limited to studies published in English, which may have led to some

evidence being overlooked

Background

Telephone based digital triage is widely used in urgent care(1, 2). 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, treatment 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 emergency 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, whilst in most other countries

with a national help-line it is predominantly clinician (nurse) led(4-9). In part, digital triage has been
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implemented in response to increasing demand on primary care and EDs in the last several

decades(10).

Despite wide adoption, there is limited evaluation of its impact on wider healthcare service use,
clinical outcomes and user experience. No previous systematic reviews have focussed solely on
services that utilise digital triage; instead reviewing telephone consultation and triage more broadly,

including services that use digital triage and those that are not digitally supported(1, 10, 11).

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(10). However, there are mixed
findings relating to wider healthcare service use and very limited investigation of clinical
outcomes(10). A previous review reported a high level of user satisfaction(10), while another

highlighted that satisfaction with advice related to improved compliance with advice(11).

Given technological development and, in some cases, the reorganisation of services in recent
years(2), systematic reviews conducted several years ago (between 2005 and 2012)(1, 10-13) may

have limited relevance to today’s services.

This review addresses the need for an up-to date evaluation of telephone-based digital triage. It
aims to evaluate wider health care service use, clinical outcomes and user experience related to its
implementation in a range of urgent care settings in order to identify areas for improvement and the

need for further research.
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Method

This review is reported according to the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) framework. See appendix 1 for the PRISMA checklist. The protocol has been

published (https://rdcu.be/cdwOD)(14) and is registered on PROSPERO (2020 CRD42020178500).

Patient and public involvement (PPI)

This review forms the first stage of a wider project investigating patient and carer outcomes relating
to telephone based digital triage, which aims to contribute towards improved service delivery and
user experience. In the wider project, patient and participant input, through 1-1 discussions, has
been sought in the design, and will be included at later stages of interpretation and dissemination of

findings.

Eligibility criteria

1. Population: studies that evaluated digital triage in the general population or within
population sub-groups (for example older people).
2. Interventions: studies that assessed telephone based digital triage:
a. Inservices operating out of hours to provide urgent care
b. That was used in the general population (not condition specific services);
c. That results in signposting advice (referral to a local service such as ED, GP or
ambulance dispatch) and/or 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.
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All empirical study types published in the last 20 years in English were included: qualitative,

guantitative 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 general practice) were used, the Medline search terms are provided
in appendix 2. The search was restricted to studies published between the years 2000 — 2020 in
English, including electronically published (Epub) studies ahead of print. Reference hand-searches

were conducted for all included full texts.

Study selection and data extraction

Articles were de-duplicated ahead of study selection. Two reviewers screened studies independently
at title and abstract stage and at full text stage using Covidence software. Any disagreements were
resolved through discussion between the reviewers; where necessary a third reviewer was

consulted. A PRISMA flow chart was developed (appendix 3).

A data extraction form was developed and initially piloted on three studies to confirm that key
elements of studies were captured. See appendix 4 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.
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Quality assessment

Quality assessment, including risk of bias, was conducted by two reviewers using the Mixed Methods
Appraisal Tool (MMAT)(15). Based on the number of MMAT criteria met, studies were categorised as
high (if all five MMAT criteria were met), medium (if 3 or 4 criteria were met) or low quality (if 2 or

less criteria were met).

Data synthesis

Narrative synthesis(16) was used due to the diversity of designs in the included studies. This
included: generating a preliminary synthesis, exploring relationships in findings across studies,
assessing the robustness of the evidence and summarising findings(16). Statistical meta-analysis was

not possible due to the heterogeneity of the included studies.

Results

Thirty-one studies were included, most were of quantitative design (n=25)(5, 7, 17-39) including:
routine data analyses(n=16)(5, 7, 17-23, 25, 27, 32, 33, 35-37), surveys(n=6)(24, 26, 29, 31, 38, 39),
controlled trials (n=2)(28, 34), and a quantitative descriptive study (n=1)(40). There were fewer

qualitative (n=4)(41-44) and mixed methods studies (n=2)(6, 45).

Studies were mainly from the UK (n=17)(5, 6, 18, 19, 21, 24-27, 30, 34-36, 38, 41, 42, 45), with small
numbers from Sweden (n=4)(39, 43, 44, 46), Australia (n=4)(28, 29, 32, 37), USA (n=3)(7, 17, 20),
Netherlands (n=2)(23, 31), Japan (n=1)(33) and Portugal (n=1)(22). Most included the full range of
service users (n=24)(5, 6, 17, 19-24, 26, 28, 30-34, 36-39, 42-45), but some focussed on subsets:
older adults(19, 22), younger age groups(18, 35), parents of children(29), men(41) or adults with

limited English proficiency(LEP)(7).
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Most studies evaluated digital triage conducted by nurses (n=26)(5, 7, 17-32, 35, 37, 39, 41-45), but
some included non-clinicians (n=3)(6, 36, 38), nurses and paramedics (n= 1)(34), or nurses and non-

clinical call handler (n=1)(33).

Most studies were of identifiable call centre-based services: England’s former NHS Direct(18, 19, 21,
24, 26, 27, 35, 41-43, 45) and current NHS 111 service(36, 38), Scotland’s NHS24(5, 6), USA’s
MayoClinic(7, 17, 20), Portugal’s Linha Saude 24(22), Swedish Health Direct(39, 43, 44), Australia’s
Health Direct(32). A few involved smaller scale ‘unnamed’ implementations(28, 37) or general
practice cooperatives(23, 30, 31). Two were based in the emergency setting, one within an English

ambulance service(34) and one of an emergency telephone service in Japan(33).

Nineteen studies were rated as being of high quality(5-7, 19, 21-24, 27, 31, 32, 34-37, 41-44), eleven
medium(17, 18, 20, 25, 26, 28-30, 33, 38, 39) and one was low(45). Qualitative studies tended to be
of higher quality, whilst quantitative studies were more variable. Table 1 shows characteristics of

studies.
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Service Dale Controlled trial 635 triaged calls Emergency Computerised Genera_@ = The control group not  High
use 2003 611 non-triaged decision support populai‘i‘on',‘i offered triage was
following England calls system with calling gheg compared with calls
triage emergency emerg@cy% digitally triaged either
control room servicegor = by nurses or
(Nurse and non- 3 é paramedics.
@ g
paramedic) emerge-:_hcyg
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Service Foster Routine data 4493 calls, of Urgent NHS Direct Genera@, K Three comparison Medium
(¢} N
use 2003 analysis & data which 193 were (Telephone populat’ion§ groups:
following England linkage advised to go to Advice System o 1. Callers triaged to
triage ED software'TAS'). _g A&E who attended
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following England analysis + three years: cooperative, § = N
triage interviews) 5126 (year 1998) which later ‘,>'%§§
5702 (1999) became NHS 525
4698 (2000) Direct 238
(Nurse) g .2
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Service Sprivulis Routine data Urgent HealthDirect Generq@ I Key groups High
use 2004 analysis & data 13 019 (Centramax populatio 4 Those who were
following  Austrailia linkage presentations to computerized All patigntsg triaged by SHD prior to
triage ED of which 842 CDS) who cc@ta%d attending ED and
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having contacted Healthﬁiree:t triaged.
= o
Health- Direct service%ur@g
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Patterns of use:

Nine studies focused on patterns of triage advice; all of the nine utilised routine datasets(5, 7, 17-

23). Key findings are summarised in table 2.

18
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Table 2: Characteristics of patients and triage advice (9 studies that utilised routine data analysis) = 3
a r
S H
-] o
First author Sample / data Name digital Participants Key findings relating caIIer/pat‘fgantgharacteristics and triage advice
Year size triage service 2 o
v o
Country Jtool 3 =
(Staff type) % m §
=g <
22N
Payne 56,450 calls NHS Direct General population Patient/symptom characterlstlgg N
2001 (Nurse) e The patient was the caller for &%@f calls; 31% of calls were made by
England parents calling on behalf of theig (fg\%d
n
¢ 24% of calls were about 0-5 yéag%’ds 22% were for 17-29 years, and
22% for 30-39 years. S o
a . QT
Triage advice and urgency 5 =
¢ 0-5 year olds were more likely= ; o & categorised as "no urgency". 17-39
years were more likely to be "reitirg", and over 70s were more likely to
be categorised as urgent. 2 'i
*The majority of calls were prlomtlsgd as "no urgency" (56%), 32% were
categorised as having some deg;ee_gf urgency, and 11% were deemed to
be routine; Majority of patlentgwer% advised to self-care (37%)
e n=10,815 referred to a GP, n=a28§' referred to A&E, n=2272 referred to
community services, n=442 calls referred to ambulance services.
Respectively: 29% GP, 6% A&E, §A> Ebmmunlty services;1%ambulance
e 0-5 year olds were more likelyto 8e referred to a routine GP
appointment or given self-care de@ 17-29 year olds were more likely to
be referred to community serwéEs Eﬁ given information. The 30-39 year
olds were more likely to be glvee mf&rmatlon or referred to a routine GP
appointment. V’ 0
e The over 70s were more likely to have an urgent referral to a GP
¢ Males were more likely to be categorlsed as urgent & females were
more likely to be referred to commhity services or given information.
Elliot 1,285,038 calls NHS24 General population Patient/symptom characteristics: 3
2015 (Nurse) eAbdominal problems accounted fo%the largest proportion of calls
@
X
19 =
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i Scotland (12.2%) followed by dental (6.8%) aEd rash/skin problems (6.0%).
5 ¢ Problems differed more by agg'gr%hp. Rash/skin problems commonest
6 in the under 5's, abdominal proBlengs in 5-74, and breathing problems
% commonest in those over 75. 5 2
g e Less affluent users tended to (fbntgct NHS 24 less often for more
10 problems compared to affluentgﬁ@, exceptions were for throat
11 problems, genitourinary, eye prB—kﬂqgns and fever.
1; Triage advice and urgency: ;D» ‘g. o
14 eQut-of-hours calls most frequei\éy%esulted in: advice to visit an out-of-
>
15 hours centre (34.1%), a GP homfsecs_zn,ls'it (12.2%) or self-care advice being
1? provided (10.2%). Whereas in- f%bg_r& calls mainly resulted in: advice to
18 contact a dentist (27.6%), a NH924 gerwce clinician calling the patient
19 (21.1%) or advice to contact a (E’ (1§ 2%).
20 > é’
21 Zwaanswijk 895 253 patients  Digital triage General population Triage advice and urgency: = g
22 2015 within General eVariation in urgency occurred %’c Iogvest two urgency levels: 4 and 5 (5 is
;Z Netherlands practice self care). 8 -8
25 cooperative e Urgency variation was sympt% SB'ECIfIC: For Cystitis/Urinary Infections:
26 (Nurse) 93.4% of variation ascribed to vgrla%ons in patient characteristics. For
;; cystitis urgency was significantlﬁ;’lo@er for females and lower for adult
29 patients; Lacerations and cuts: @f'gency significantly higher for patients
30 over 5 years old than for youngér ctufoldren
31 S &
32 Njeru 587 cases MayoClinic Adult callers with and Triage advice and urgency: 2 "(,g
:Z 2017 587 controls proprietary without limited English  eNurse recommendations for highe@acuity care, (call an ambulance, visit
35 USA (ExpertRN: proficiency (LEP) the ED, or schedule an acute appoirﬁment) were more frequent for LEP
36 software) callers than non-LEP callers (49.4% vgérsus 39.0%; P < 0.0004), differences
37 (Nurse) remained significant after adjustmeﬁt for co-morbidities
:g e The LEP patients were less likely t% follow the recommendations given
(@)
40 m
41 s
42 20 ;
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by the nurse, n (%): 339 (60.9%E/er§.1s 379 (69.4%) - even after adjusting
for sex, Charlson co-morbity inch((%]),caller type (self or surrogate),

duration of call, and recommengded @ction
c w

n
Patient/symptom characteristiés:

Jacome Linha Saude 24 General population
2018 148,099 calls (Nurse) (Older age groups 65+) * Majority of users female (63%‘3/&1 57%) most users younger than 80
Portugal years old (60.6% vs. 39.4%). Meg_r?ﬁage 77.3,
* Most common symptoms: paif 5[831%), respiratory tract
infections(11.9%), digestive proglgrgs (8.6%), diabetes mellitus (6.4%),
calls re one of these symptoms E% 3%). Urogenital disorder symptoms
more frequently reported by m@gﬁS% vs. 4.3%.
Triage urgency and advice ; g g
Users in the “oldest old” group%ﬁer% more often referred to an A&E (51%
vs. 40% of those in the “65-79 é;'ge"_group) and less advised to rely on
self-care (11% of the “oldest oId-’I v'%lS% of the elders younger than 80).
3.
Hsu 402,959 calls NHSDirect Older age groups (aged Patient/Symptom characterlstlgs -8
2011 about older (Nurse) over 65 years) e The age of the subject of the gallsgtanged from 65 to 109 years (mean =
England people (In 12- 76.78; median = 76; Standard D@waﬁon =7.856; mode = 65).During the
month study study period, the estimated pro;é_orlgon of people aged 65 years and over
period) was approximately 16% of the Exgla:nd and Wales population [9], but
accounts for only 7.2% of serwce- UsE.
¢ Older people use the service rga ﬁy for actual symptoms, usually with
some level of m "N
urgency. Amongst older adults, 'ser\)ZEte use increased with age, with a
higher use among women than mer‘QBJ
Triage advice and urgency {-:
Overall, the largest category was thé’person being advised to see their GP,
PCS or dentist on the same day (n :§12,778, 28%), followed by home care
21 =

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 22 of 64


http://bmjopen.bmj.com/

Page 23 of 64

oNOYTULT D WN =

BMJ Open

qul ‘1ybuAdoo Aq |
TZ0z-uadolwg/og

Cook
2013
England

Calls: N=358 503

NHS Direct

(Nurse)

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

(n=102,406, 25.4%) and being g‘_dvi%d to see their GP, PCS or dentist,
either routinely (n = 61,419, 15@%)§r urgently (n =59,154, 14.7%). The
volume of calls being referred 18999 (n = 27,612, 6.9%), A&E (n = 21,650,
5.4%) and community services (ﬁ = 2931, 2%) was relatively small.

3 :
Patient and symptom characteﬂqﬂﬁ
e Forinfants aged <1, highest cglf’r’rates(CR) were found for ‘crying’: male
(n=14, 440, CR=13.61) and femaf_?ﬁ,(n:lf-} 654, CR=13.46) babies
¢ High CRs were also found for %é&oms relating to ‘skin/hair/ nails” and
‘colds/flu/sickness’ for all age g@gp&. NHS Direct was able to support
patients to self-manage and prc&@éhealth information for these
symptoms for 59.7% and 51. 4%§f afB: cases respectively.
Triage advice and urgency g 3
*The highest percentage of call?acr%ss all age groups were given health
information and/or self-care adwcesuggestmg that a combined 47% of all
calls made on behalf of chlldren:age% <1, 48.7% of calls on behalf of
children 1-3 and 43.9% of all c&as n-’%de by or on behalf of children aged
4-15 were managed with no on&/argreferral needed. NHS Direct
supported callers to self-managg thglr symptoms by giving health
information, this included for: ’ﬁoi@ning and overdose’, ‘skin/hair/nail’,
‘wounds and injuries’ and coId@ ang flu/sickness’
eFor children aged <1, only 7% asf cgs were forwarded to A&E, which was
markedly higher for children aggd 153 (12.3%) and for children aged 4-15
(13.5%). However, for GP outcoﬁie%urgent/same day/routine), this was
higher for children aged <1 (30%) thﬁn for children aged 1-3 (24.5%) and
4-15 (23.5%) o
*The symptoms which contributed % 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%'?*ASR=12.1) with the highest number

22
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North
2010
USA

20,230 calls to
Ask Mayo Clinic
(over a 2 year
period)

Ask Mayo Clinic
(ExpertRN)
(Nurse)

General population
(those with insurance
and access to AskMayo
subscription)

Efg

0

of outcomes being referral to t ergency services( England’s 999

service).

n 10} Buipgaul ‘ybLAdoo Aq |

£ £ uo 6OST

Patient characteristics (seriousfess-of symptoms as investigated through

5B

hospitalisation rates).

%al,maJ s
wse.3
g Arenue

This study compared hospitalis ates in 3 groups: digital triage, office
visit, ED visit:
eTelephone triage calls are morg &
office visit; but less likely than Eﬁcvla't 0Odds of hospitalisation were 20
times greater than office visit. (ldgs%n‘ hospitalisation 3 - 5 greater in ED
compared to AMC. Odds of hosgltahsatlon increased with age. AMC calls
had more similarities to ED V|5|t5th§h outpatient visits.

*AMC calls: 547 (3%) of callers \ﬂ;er@\ospltallsed Hospitalisation rate
varied by age: low of 2% for age§ 35 :17/ High of 10% for 65+

*ED visits: hospitalisation from £% (ages 3—-17) to 35% for 65+; similar
age trends across AMC and ED. %fﬁ& visits: hospitalisation from 0.3% for

all age groups, except 3-17 where Ewas 0.1%

MXa) 0]
a ¢c

ly to result in hospitalisation than

Q:oqsn
umn

eHospitalisation following call ogcu@ed quickly: 77% occurred with 48
hours 3
*Those aged 65 years + were 5 ﬁmeé more likely to have problems

requiring hospital admission w@n &esentmg to the ED compared to

11e)

callers. @ &

eSymptom calls in the 65 years gnd%lder age group had hospitalization
rates close to 10%, §

eFindings relating to symptoms: for§dult abdominal pain, rates of
hospitalisation between AMC and EB similar; opposite for diarrhoea: odds
ratio was 19 for hospitalisation folloiwing ED compared to triage call
eMore female callers compared to fgmale ED attendees (72% of callers

23
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i but 61% of office visits and 56/0§f @ visits)

2 H
5 a 3
6 . . . . ..o 9
7 North 163,608 MayoClinic General population Patient/symptom characterlstlgs 2:
8 2010 symptom calls (Triage tool: ¢ 163,608 symptom calls made i@'n 3 gear study period. Adult calls
9 USA made to the AMC ExpertRN: a accounted for 105,866 (65%) ofal}ﬁzgotal calls, of these, 14,646 (14%)
1? centre. software) were made by surrogate (by sorg%pﬁe on behalf of a patient); men and
12 the elderly were the two most (yérwepresented groups in surrogate calls
13 (Nurse) e For surrogate calls with avallaﬁlgd:ata the caller was a spouse in 4844
14 (49%), a parent or child in 3029%33‘5) or a friend in 1187 (12%) of the
12 calls. This varied by age. Z%g

QD
17 e|n surrogate calls the top 5 syrtgp%&s were: Abdominal pain, vomiting or
18 nausea, other, skin problems, dgzmess In self calls: abdominal pain, skin
19 . > . .
20 problems, chest pain, other, ey&@or wision problems.
21 *\omiting or nausea, dizziness %’ Ii@t-headedness, and other were
22 significantly more likely to be r@orgd by surrogate callers. Abdominal
23 pain, skin problems, chest pam@nd@eye or vision problems were
;g significantly more likely to be r@or@d by self callers
26 eSurrogate calls, as a percent otzf;ot%l calls by age group, increased with
27 the age of the patient from 12°ajn t%e 18-34 year age group to 43% in the
;g 80 and over age group. % O
30 eQver half the calls (51%) for ma:les§0 years and over were from
31 surrogates while over one thlrd%f c.aJIs (39%) regarding women 80 and
32 over were made by surrogates; ;mal&s aged 35 to 80 years were the
:i subject of about 60% of the surroga%’e calls.
35 ¢Calls concerning women patients \%ere 74,069 (70%) of all adult calls, of
36 which 6780 (9%) were made by surr%gates. Of the 31,797 calls about male
:273 patients, 7866 (25%) were made by%urrogates. Overall, males were the
39 subject of 54% of surrogate calls an8;26% of self calls (OR 3.3; 95% CI 3.2
40 E
4 ~
42 24 ;
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Triage advice and urgency 2 8

e Emergency disposition was acmseg by the nurse in 29,371 (28%) of all
calls. A total of 5545 (38%) of sdiro@te calls ended with this nurse
recommendation compared wnffj orgy 23,826 (26%) of self calls (OR 1.72;
95% Cl 1.66 to 1.79). S ms

e The proportion of emergencyﬁ@% disposition compared with routine

disposition increased with age f%r‘gb'gth surrogates and self calls (P:

0.0001).
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Characteristics of patients and callers

Presenting symptoms with highest frequency amongst callers, included: abdominal or digestive
problems, 6.8% - 12.2% of calls(5, 17, 20, 22, 37); and respiratory problems, 11.3%(37) to 11.9%(22),

of calls. The majority of calls were made by women (range: 59%-72%)(5, 17, 20-22, 37).

Calls about younger age groups(20, 21) made up a comparatively high proportions of calls; 24% of
calls were for 0 — 5 year olds in one study(21) and another reported 15% of out of hours calls being

for 0-4 year olds(5).

User characteristics and triage advice urgency

Factors associated with triage advice urgency included:

1) Patient’s age: two studies reported urgency to be lower in children and younger age groups(21)
(18); one study reported a high proportion (47%) of calls about children aged (0 — 15) were resolved
through self-care advice or health information(18). Two studies reported that urgency increased

with age(17, 22).

2) Sex: two studies reported women were more likely to receive lower urgency advice as compared
to men; however, neither controlled for age or presenting symptoms(19, 21), one suggested this
may be explained by women seeking care advice earlier, before their symptoms progress and

become more urgent(19).

3) Symptoms: two studies reported symptoms associated with higher urgency advice(18, 23); for
example, calls about children with respiratory problems were more likely to be referred to

emergency care as compared to other symptom types(18).

4) Caller language proficiency: one case-control study reported that adults with limited English

language proficiency (LEP) were more likely to receive higher urgency advice (ambulance, immediate

26
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ED attendance or urgent visit) (49.4% versus 39.0%; P < 0.0004)(7); groups in this study were

balanced based on age and sex and co-morbidities were controlled for(7).

Service use and clinical outcomes following triage

Change in service use following digital triage implementation

Eight studies reported on change in wider health care service use (primary care, ED use, ambulance
use, and emergency admissions) following implementation of digital triage(26-28, 30, 33, 34, 36, 45).
Of these, one investigated non-clinician led triage(36). Comparators included: rates of service use in
patients receiving usual care (e.g. GP referral) in comparison to those who were digitally triaged(30,
34); service use rates prior to implementation(26, 28, 33, 45); comparator regions with no digital

triage implementation(27, 36); and national service use comparator(28).

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(45). 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 comparator; however, this study differed to the other studies as it utilised

household surveys to capture service use(28).

Table 3 shows summarized findings.

27
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Table 3: Change in wider healthcare service use following digital triage implementations (8 studies)
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First Study type Sample / data Digital triage Participant Comparator Findings relating t§ change in wider health care service use (primary
(7]
author size service/tool s care, hospltallsatlgnnﬁ,fcgmbulance services, ED attendance)
Year name (staff So<
Q.‘é’ S
Country type) 52 N
239
Lattimer Cost >14000 Digital triage  General Usual care Primary care: Dur@g@terventlon period GPs made 428 fewer home
>
2000 effectiveness Control group (n  integrated population (referraltoa visits, generating %m igs of £3360 (£2578 to £4198) in a year.
England report of = 7308 calls) within a GP) Hospitalisations: 'ﬁhaaost of providing nurse telephone consultation
controlled Intervention general was £81 237 per aﬁnug'l cost savings were estimated to be £94 422
trial group (Nurse practice due to reduction 0'5 otﬁer costs for the NHS arising from reduced
telephone cooperative emergency admlswnﬁo hospital.
consultation):(n (Nurse) § g
=7184 calls) 2 5
@ 3
Munro Routine data  Study NHS Direct General Service use Primary care: The% wgs a significant decrease in use of GP
2000 analysis corresponds to (Nurse) population in regions cooperatives at NI-%S dgsect sites: change in estimated trend from
England the 1st year of with no NHS increase of 2.0% péﬁ' n@nth before to - 0.8% afterwards (estimated
operation: direct relative change - 39%3(95% confidence interval - 4.2% to - 1.5%).
compared to neghglble:change in control: from 0.8% a month before
6_8 200 NHS to 0.9% afterwardg(refative change 0.1% ( - 0.9% to 1.1%))
direct call.s 'from Ambulance servic@s: (%\anges in trends were small and non-significant
the 1.3 million ED attendances: Changes in trends were small, variable and not
people served. L -
significant. 9
©
L
3
)
=
@
m
N
28 =
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Dale Controlled 635 calls digitally Digital triage  Callers to Usual care Ambulance servicg_s: @% (n=330) of calls were triaged as not
2003 trial triaged by within an emergency (ambulance  requiring emergergy a(§1bulance. Of these: 47% had moderate
England e [ emergency service for  dispatch) urgency: care nee‘(ged within 24 hours; 26% needed a routine
. . appointment; 27°q:selﬁpare sufficient. Overall, 9.8% of ambulances
service; 611 service non-
2eed call N q were cancelled in ﬁme @tervention groups (where this was offered).
non-triaged calls  (Nurse ar.m emergency ED attendances: Ip thg intervention group: 81% of patients triaged as
paramedic)  concern requiring ambular@e;;call outs attended ED; 63.4% of patients triaged
(aged 2+) as not requiring arﬁtﬁ;%nce attended ED.
Hospitalisations: %)ga%mconswtency in triage: 10% of those triaged
as not requiring arﬁtﬁ@nce dispatch subsequently required hospital
admission gtg =
Mark Mixed Numbers of calls  Pilot digital General Service use Primary care: Twogrmaﬁ‘_\ transitions': 1.Inital increase in GP
2003 methods analysed across  triage population  before cooperative worklgad ﬁnd in-hours calls. Followed by fall in OOH GP
England (routine data three years: system implementat co-operative (Harrﬂong workload by 18%. Use of primary care centres
analysis + 5126 (year 1998) within GP ion declined foIIowmé‘%he%rnvaI of NHS Direct; allocation of home visits
observation, 5702 (1999) cooperative( initially increased theﬁ;decreased OOH doctor advice progressively
interviews) 4698 (2000) Harmoni), increased. Within gideia age groups: decline in both use of primary
which later care centres and hwm%vmts but a rise in doctor advice.
became NHS ED attendances: P%ogltesswe increase in ED attendance
Direct N
3 o
(Nurse) 5 3
g S
Dunt Four Random Two General 1. Service Primary care: Sonfe tymes of After Hours Primary Medical Care
> a a-q . a
2005 controlled sampling (350 "standalone" population use before became more fre%enﬁm both digital triage services: Call centre:
T el households per  call centres implementat state-wide: Servugg,usg overall (95%Cl: 1.03—1.83) and GP clinic use
. . - . (95%Cl: 1.07—2.00$inc@ased in the metro area; and increase in GP
trial site) using digital ion o L )
_ 5 clinic (95%Cl: 1.04-2.1f) and home visits (95%Cl: 1.03-3.91) in the
triage ’ non-metro area o
telephone Implementat  Ampulance services: @verall no change in any site
("call centre ion of two 5*
software") telephone S
@
m
N
29 =
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within -
existing 3 3
'embedded g &
. ® o
services' 2 2
n Sme
using paper Lo<
RN
based 239
o C N
protocols 550
=S 2
Munro Surveys with 571 surveys sent  NHS Direct General Service use Primary care: In flgﬁag\/ears of operation, NHS Direct was associated
2005 care (188/297) (Nurse) population  before with a reduction w&gl& to OOH general practice. In the context of an
England providers responses from implement-  underlying trend 03 defﬁnand rising by about 1% each year, the
GP ation introduction of NI-§ Diect was associated with an immediate 3% fall
cooperatives, in demand couple® Wi&\ a reversal of the trend so that demand began
(35/35) for to fall by almost 8% pet year
ambulance Ambulance serwcés hﬁ) significant change in emergency ambulance
services and service use. é E
(200/239) for ED attendances: I\g-ls girect was associated with negligible change
emergency emergency deparf@e@s, and no different effect was found for the
departments four paediatric enﬁrg@cy departments in the dataset
,_.. o
=
Morimura Routine data 26,138 Tokyo General Service Ambulance serwc& I\Emeer of ambulances used per 1 million was
2010 analysis (+ telephone Emergency population  before statistically reduc@ cq.mpared with that of the previous year: 46 846
Japan surveys with  consultations Telephone implement-  vs. 44 689, p<O0. 00‘51 'Rhe after-hours ambulance use per 1 million
(Tokyo) patients) Consultation ation, people was also S|gn|f|@antly reduced: 31 965 vs. 30 370.
Centre: Hospitalisations: In thgse who were referred to a hospital by an
(#7119) ambulance (n =3252) %).8% (1000 cases) were hospitalised. The
(nurse and emergency hospitalisa@on rate (EHR) decreased annually before the
non-clinical introduction of the #7£19 centre. However, the rate after its
i
N
30 =
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call handler) introduction was %tiﬁ;ically higher 36.5% vs. 37.8%, p<0.0001)(EHR
increased foIIowin§th§introduction of the service). The after-hours
EHR of ambulance3asgs for all cases and for adults was also higher
after the introducgfbpn gf the #7119 centre (A) than those of (B1) (all
cases: 29.4% vs. 24.9%8 p<0.0001
2ms
- <
Turner Routine data 400,000 callsto  Four sites General Control sites  Primary care: In o@_eésige - statistically significant reduction in urgent
2013 analysis NHS 111 infirst  using NHS population  (not using care attendances;ggiu%s: reduction in calls to NHSDirect. Overall no
England year of 111 (NHS NHS 111) change in primary% jegcould be attributed to NHS111.
operation Pathways) ::;etiEd to Ambulance servic§_s§l?duction in ambulance emergency calls in 1 site
. -y . . . .
analysed. equivalent and an increase m%g;o%her site; All sites showed increase in
(Non- geographical emergency ambulgncegincidents. Overall no change in emergency
clinician) areas service (999) calls %tt@outable to NHS111
ED attendances: @er@l no change could be attributed to NHS111
=
s 2
a8 3
o D
> (o
o 3
0 =
3 ¢
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Patient level service use and adherence with advice

Seven studies reported varying patient adherence to triage advice through evaluation of patients’
subsequent ED attendance(24, 25, 29, 32, 35, 37). Four utilised routine data and data linkage with
sample sizes ranging from: 3312 to 13,019 triage calls. Of these, three studies reported 60% - 70% of
patients who were advised to attend ED followed this advice(25, 32, 35); 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%)(35).

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)(24).

Four studies reported proportions of patients who attended ED after receiving triage advice:
2.4%(25), 9%(32, 35) and 22%(29). The latter included 51 of 1150 parents who had remained

worried after calling the digital triage service(29). Results are summarised in table 4.
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Table 4: Studies investigating patient level outcomes: service use, adherence with advice and hospitalisations (Est@'dies)
[oX =
2 H
-] o
First Study Sample / Name of Participant Comparison Key patient level se‘gvlcg’use findings
author design data size service (staff s groups used in c z,
n
Year conducting analyses 3 9:3'
P = c
Country digital % me
=g <
triage) o5
O C N
Foster Routine 4493 calls, of NHS Direct General Three comparison e Of 4493 calls to Nﬁgi)gect 8% (n=358) were advised to attend A&E.
=P
2003 data which 193 (Nurse) population  groups: In those advised to gt’ggeéd ED where data was available 64.2% (124 of
=
England analysis & were advised 1)Callers triaged to  193) followed the agilgéto visit ED with the same presenting
data togoto ED ED who attended complaint. g%g
linkage ED ® 2.4%: (99 of 4135)3Ne§t to ED for the same presenting complaint as
2) Callers triaged their contact with N@IS Birect despite being given other advice.
to ED, who did not  eHospitalisations: ﬁosﬁ 66.9%: 83 of 124) of those attending ED after
attend being advised to we%.’e sgnt home without further referral. However, 10
3) Callers who were referred on w@hm&he hospital and seven were admitted. 15
received different  callers (0.3%) who véereghot advised to attend A&E and were
triage advice who subsequently admltgedﬁalse concerns about the quality of triage.
attended ED % S
= o
Sprivulis  Routine 13,019 HealthDirect General Those who were e 13019 presentati&ns % ED of which 842 (6.5%) had contacted
2004 data presenta- (Nurse) population  digitally triaged HealthDirect (HD) |r324%’ours prior to attendance.
Australia analysis & tionsto ED prior to attending ® Percentages of pa‘Benf’g who complied with recommended advice: HD
data (842 had ED and those who  triage to Immedlate or ;gompt care: 61% (963/1579) / HD triage to non
linkage contacted were not. urgent 91% (2204/2416%
HealthDirect Also investigated: eHospitalisations: For tgose triaged to 'Immediate/prompt care' and
in previous Patients triaged to  'non-urgent' care by HDS%nd who presented to the ED (in the latter
24 hours) immediate or group, against the advic®), there was a similar hospital admissions rate
prompt care -(Visit )
N
33 =
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Stewart Routine 3312 callsto  NHS Direct Children 2 matched patient ~ *88% of those advised;by NHS Direct (NHSD) to attend A&E did so
2006 data NHS Direct (Nurse) and young  groups: 1) NHSD within 1 hour. 88"/2@’- ghose advised to take another course of action
England analysis & North West adults aged callers: those attended A&E withiﬁ_%%urs The age distribution of patients attending
data Coast, and under 16 advised by NHSD to  A&E and those that@@&j NHSD were generally similar. In both groups
linkage 14,029 attend A&E in the the majority of contmcts?were children under the age of 5 (20% were
patients who last 12 hours (n = less than one year o@). 3
attended ED 299) e The only significafft diﬁerence in triage category was found to be in
( between 2) NHSD-other: the green category @he;&&E department uses the Manchester triage
the 1st of those given a group 5 point system) v@]ere NHSD referred significantly less than self
December different triage referrals. <_'—'2 r|>
2002and advice, but who *74% of NHSD patie%ts g7ere discharged home compared to 56% of
28th of still attended ED those referred by G%s a@d 64% of those who self referred.
February (n=163) e Hospitalisations: %7%3)1‘ GP referrals admitted, 10% of the self-
2003) Additional groups:  referral group and 1F5% Sf NHS Direct referrals. Of those admitted
Those attending ED  patients referred byg\ll-thlrect 52% were advised to attend A&E, and
who were GP 48% were given othgr alfvice.
referred and self- _é' §
referred. o
o
Byrne Surveys 268 callers NHS Direct Calls about None Of 268 callers to NHS Di-giect, 69 (26%) were advised to self-care, 144
2007 (Nurse) abdominal callers (54%) were advi%d to contact a GP, 51 (19%) were referred to
England pain, cough an A&E department an(ﬁfour (1%) were referred to another service.
@
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or sore Among the 69 callegaq&f‘ised to self-care, 64 (93%) reported that they
throat had followed the adglcego look after themselves at home, while five
(7%) reported that tBey®ad chosen not to do so. Of the five, three said
they had decided to{;’go @ their GP because, despite the advice of NHS
Direct, they thoughﬂtho@:ondmon was sufficiently severe to require
such a visit. A furthq E‘/@ said that their condition deteriorated in the
time after their call Poﬁ\%s Direct, so they then decided to contact their
°F §§g
Siddiqui Routine 12,741 Referred to General n/a Compliance with ED= D= %gndance advice was between 29-69% with
2019 data triaged cases as telephone population higher compliance |ﬁa§n¥ulance was advised (53-69%) and lowest
Australia analysis & linked to triage advice compliance when segf-tr%nsport to ED was recommended (29%).
data 72.577 ED service Appropriateness of Ettegdance to ED for those using TTAC was
linkage presentation  (TTAS) comparable to thos‘g wf% hadn't been triaged by TTAC.
s * 4% of ED presentaﬁon§for year 2016-2017 had contacted the digital
triage service % %
(Nurse) (g =
) :S
Turbitt Surveys 1150 parents  Victorian Parents of = Some comparisons  Of 1150 part|C|pant920§% n=230 of parents had tried to call NOC ahead
2015 attending ED  nurse-On- children between parents of ED attendance fogth@r child's lower urgency concern
Australia (declinerate  Call (NOC) who called and did  Younger parents (ur%der%O) more likely to call NOC than older parents
19.9%) (similar to not call but not (over 30): 24% vs. 18%, [2 0.04
Australia's clear 'There were More parents attenémg&he ED at night had tried to call the NOC service
HealthDirect no statistically compared with those ptﬁ?sentlng at other time bands (31% vs.17%
service) significant during the day, 1 9%"in tge evening and 18% on the weekend)
differences among  85% of parents calling tlse NOC found it helpful
parents based on 70% of ED users (of tho% triaged by NOC) came to the ED because they
(Nurse) their demographic  were told to by NOC; 22% of ED users (of those triaged by NOC) came
characteristics or because they were still vi;orried after receiving different advice from
NOC o
i
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Safety

Four studies highlighted potential triage errors based on hospital admission rates(25, 32, 34, 35).

These mainly related to potential ‘under-triage’, 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(25, 32, 34, 35).

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: n=261, 38%,
95% Cl 34-41 vs. non-urgent: n=56, 37%, 95% Cl 30-44)(32). 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(35).

Another study reported 15% (15 of 99) of patients given lower urgency advice than ED attendance,
(such as urgent or routine GP appointment or self care), attended ED following their triage call and
were admitted(25). One study reported 9.2%(30 of 330) of patients triaged as not requiring

ambulance dispatch were subsequently admitted(25, 34).

One qualitative study described users reporting not having received appropriate triage advice for

symptoms which later turned out to be more serious(43).

Service user experience

Seven studies focussed on user experience and satisfaction(6, 38, 39, 41-44). See table 5 for

summary of findings.

37

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 38 of 64

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* Jooyosaboysnwselq

Y


http://bmjopen.bmj.com/

Page 39 of 64

oNOYTULT D WN =

Table 5: Findings from studies that investigated user experience and satisfaction
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Author Studytype Sample / data Name Partici Key themes and example quotes g’

o =

Year size of pants o

Country service & S

/ digital service g

. me

trlage. name 52

tool- if 39

applicab §!\’

le 8 S

Bjorkm  Descriptive 3 Swedish Swedish Genera General satisfaction/attitudes §§ =
an research online forums Healthc | "Where we are, the healthcare advice line is gr@g gd rather call them than my primary

2018 design using were are populat care center" ) __3

Sweden information purposively Direct ion §_ g

from online  sampled. Data (Nurse)  (Users) Experience of call taker: Patients expressed: d@btg,and mistrust on advice given and

forums collected from
using six online forums
step

'netnograph

ic' method

credibility of nurses. Feelings that nurses were Eot-ﬁell competent/ qualified and relied
on google: "And seriously, are they real nurses wgho?ake the calls at SHD? | almost think it

sounds like they’re googling every question the)i'geé”
=

©
Q o9

Safety: Some concerns related to safety/ feelin tf%\t advice given was not appropriate,
for example: nurse advised patient to stay at heme: or a condition that turn out to be
serious, "When you’re advised to take two para?et@nols and go to bed. Not go into the
ER. When | was feeling really bad, and called them @d described my symptoms, that’s the
exact advice | was given. The situation ended wﬁh gy husband more or less forcing me
into the car and driving me to the hospital. By t@en,&ny lips were purple and | was having
trouble keeping my balance. Once there, they f@mcﬁhat both my lungs were filled with
100 s of small blood clots. " y

B G20¢

Assertiveness &negotiation: "If you need help and gdvice you can always call the
healthcare advice line, if you think they’re giving yo@ the ‘wrong’ advice, tell them, and
maybe you’ll get better help"

uswie

Service working together: dissatisfaction where thig,does not happen:
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"There’s no point calling SHD. They send you to#he ER where they yell at you for being
stupid enough to listen to them. SHD is a big pr&)le@ and seems to be at war with the ER"

«
5 3
5 o
o
O'Catha Survey Survey sent to NHS 111 Genera General satisfaction/attitudes 3 g
in 1200 patients (triage I Satisfaction (good overall 91% very satisfied or gag's?ied.
2014 from each of tool: populat Seventy-three percent (1255/1726, 95%conf|déﬁm Ec)n terval: 71% to 75%) were very
England the 4 pilot sites  NHS ion satisfied with the way NHS 111 handled the whmlé_b’r cess, 19% (319/1726) were fairly
studied, 1769 pathway (users) satisfied and 5% (79/1726) were dissatisfied. T\ﬁ@@pects of the service were less
responded and  s) acceptable than others: 1) relevance of questlocm ?ed and 2) whether the advice given
were included worked in practice. %gg_
. =9 o
for analysis (Non- ~a
clinical Greater satisfaction with higher urgency advicg: 3
call Patients more likely to feel the service was helg'ul idirected to ambulance service (76%),
handler) compared with self-care(64%) visit health centrg (55%) other service 54%, contact GP
(52%). = 3
S 2
Services working together: 8 2
Patients more likely to feel the service was hel@ul ﬁ-an appointment was arranged for
them (71%) o 3
McAtee Other - Age and sex- NHS 24  Genera General satisfaction/attitudes: 3 8
r mixed stratified | public e Questionnaire findings: over 80% of those wI’-Po hgd used the NHS 24 service reported
2016 methods random sample  (Non- (NHS being either 'satisfied' or 'very satisfied' - educaﬂlo as the only socioeconomic factor
Scotlan of 256 adults clinical 24 associated with satisfaction (with higher educagd @articipants being less satisfied).
d from each of 14  call users Interview findings: broadly satisfied with servicg &
Scottish GP handler) and * Most common reasons for dissatisfaction relgtedio initial triage questions ("l just felt
surgeries, final non- that, she should get me onto a nurse and stop askifl§ me questions, you know, | felt it
sample was users) went on too long.") and the length of time it took t%receive visits and not being kept
1190 based on informed. D)
response rate 2
with 601 of 3
those having =
X
=
39 S
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Rahmqv Survey
ist

2011

Sweden

Goode
2004 study
England

Interview

used the NHS 24
service.
Purposive
sampling used
for interview
group with total
of 30 being
interviewed.
Random sample
of 660 callers,
made at one
SHD site in
October 2008

60 interviews.

Swedish  Genera
Healthc | public
are

Direct

(Nurse)

NHS Genera
Direct | public
(Nurse)
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snwsel3
'220z Arenuer € uo 9STS01TZ0Z-uadolwa/9g

Greater satisfaction with higher urgency advicg ¢, o

Patients who were recommended to wait and s@% @ere less likely to be satisfied and
more likely to make an emergency visit or an o@_@lﬁdoctor

Results reported in relation to callers' agreemegtglv&h advice: Analysed using 3 groups: 1)
cases: those who disagreed with nurse advice afhd'f&t they needed higher level of care;
2)controls: those who disagreed with nurse advice ar felt they needed higher level of care;
3)other callers. Average global patient satisfac@in @as significantly lower for nurses who
served the cases compared to those who had nbt séved the cases: Global patient
satisfaction: 3.2 in cases, 4.8 in controls, 6.4 in g;‘theE

‘Bulul
uadolw

General satisfaction/attitudes
Results related to feelings that NHSDirect was E%ustworthy and being able to access care

=
without being a ‘nuisance’. Authors state that some—mterwewees experienced or
predictions deterioration in service quality: "Thgy Ingut a bit too much work on their call
centres, they’ll be understaffed, then they’ll staTt bgcoming hurried or you ‘Il lose that
friendly ‘take as long as you like’ sort of atutudgthé | experienced. . ..

Q

16ojou
2'8T A

Experience of call taker: reassurance
Users felt reassurance / felt the service was carj}hg S
o "| felt like they cared. | was suffering and | felt Ilkegfjthey cared. And that’s what | wanted"
* "For me to be able to ring somebody, you know, ghd when | did feel in pain, but wasn’t
sure whether it was normal or not — well | knew th% it wasn’t normal, but is it common?
And it was nice just to speak to somebody. And, ’OIQy, yeah, do go to your doctors’, you
know, ‘you’re not being silly’
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Experience of call taker: feeling reassured wheg tafen seriously

The authors describe findings relating to users @ehag re-assured on follow up care
required: ". When the nurse believed and adwsgd tb‘em to turn to the care center on duty,
having obtained a mandate to go there, gave them g sense of security". A quote from a

pa rt|C|pa nt: "Because they [nurses] know more g)yrﬁl do and will refer me if it’s something
serious."

Assertiveness and negotiation

"Being a nurse, | know what to say and what I’
you to “drink plenty of

fluids” and 'do this and that'. But now | say tha
medication at home'. It feels as if

they [SHD] try to sift out and turn away . - YOU;

e 183 03 p
ooyasaboysnws
moq '¢¢oc

iy

e at home. Otherwise they will tell

apeo

%

Blep

3

ve drunk a lot” and 'l have

LwoJy

lonZt call unless it’s necessary."

el |y &glu!w

g//-dn

General satisfaction/attitudes (male users)
e A participant commented on male partner: "'iie é\ought it was great. He was very
impressed. And a male nurse spoke to him as v@ell '@hlch | think he was even more
impressed that a man would know what he wa$talking about . . . and he came off the
phone — ‘Oh that’s no problem. He said a lady o% = rank a full bottle and she was fine!"
® The authors describe a male interviewee whée v@fe called on his behalf about his
‘palpitations’, "In line with their practice when somgone makes a call on behalf of a
patient who is capable of having a dialogue, NI-@ Dlgect had talked to him in person in
order to assess his symptoms. Despite insistingZha&he had not been at all worried, he
related having found the contact ‘very reassuri@’. Be now described NHS Direct as an
excellent and much-needed service, which he vfﬁ)ulgcontinue to use to meet his need for
‘expert’ guidance on the appropriate response to s%’nptoms."

o
Assertiveness and negotiation S

One male participant made a follow up call to NHS[ﬁrect regarding his wife, whilst his wife
was waiting for a call back from the service: o
"I simply had one aim at that point, which was to géj a doctor out to the house without
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User experience

Three studies showed a high level of satisfaction amongst users(6, 29, 38). Two studies reported
higher satisfaction amongst those who received higher urgency advice(38, 39). Two studies reported
dissatisfaction with relevance and number of triage questions(6, 38).Three studies highlighted that
callers felt they needed to be assertive in order to receive the expected care advice(41, 43, 44). 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”(43).

Two studies reported that users felt that the nurses using digital triage gave them time, conducted

‘thorough’ assessments and felt reassured(42, 44).

In contrast, one study of users who posted to an online forum reported feeling scrutinized by the
nurses questioning their symptoms and need for care(43). Some expressed doubts about nurses’

advice, competency and credibility(43).

Integration of services

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“(43).
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In contrast, there was high satisfaction in 71%, of users where the service provider was able to book

an appointment at a local service on behalf of the patient (38).

Discussion

This systematic review has evaluated the evidence on how telephone-based digital triage affects
wider health care 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 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 hospitalisation rates which highlighted potential safety concern relating

to under-triage.

Overall user satisfaction with telephone digital triage appears to be high, but there was some
evidence of poorer user experience relating to the length and relevance 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(47).

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 influenced by multiple factors due to varying healthcare systems, local service
configuration, staff training and evolving digital triage tools. Hence, there needs to be caution in the
interpretation of the applicability of findings. 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
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service this may be seen as a success(36), but this may not be applicable to all healthcare settings.
One study of ‘standalone’ digital triage implementation showed an increase in GP clinic use(28),
which was in contrast to other studies in this review; this may be because this service was less
embedded within the healthcare system, but could also have been a methodological consequence of

using household surveys to gather service use data(28).

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. Whilst this tool worked well for many studies in this review, an acknowledged
limitation(48) 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,

cost effectiveness, and staff focussed outcomes were not covered.

Comparison with other literature

45

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 46 of 64

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* Jooyosaboysnwselq

Y


http://bmjopen.bmj.com/

Page 47 of 64

oNOYTULT D WN =

10

11

12

13

14

15

16

17

18

19

20

21

22
23

24

25

BMJ Open

This review’s focus is narrower, in terms of intervention and setting, compared to previous
reviews(1, 10). A systematic review by Bunn et al. (including digital triage, non-digital triage and
wider care settings) evaluated telephone triage in comparison to usual care(10). They similarly
reported no significant change in wider healthcare use (ED visits, routine GP visits and
hospitalisations) associated with telephone triage. Other reviews found that user satisfaction is
generally high when comparing telephone consultation with other forms of care(10), but lower

satisfaction was described when patients’ initial expectations were not met(47).

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 under-triage and subsequent

hospitalisation ranging from 0.2% — 5.25%(1).

Although our review did not include broad utilisation outcomes, a previous study reported lower
than expected use by some ethnic minority groups(49). 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.

We found that patients’ adherence with advice varied by setting and study design. While very high
adherence was reported in one survey based study(24), 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(13, 50).

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 patient level datasets (particularly
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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 sub-groups.

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 commissioners to adopt the most efficient and safe digital triage

systems.

Whilst not a key aim, this review highlights that associations 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 the 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 addition, 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(51); therefore, evaluation of how these services have functioned 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
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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 functioning healthcare system.
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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 4
Data extraction form variables
The following information was extracted and entered into the data extraction form:

Author
e  Publication year

e Country

e  Study design

e C(Care setting

e Participants

e Intervention details

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

e Comparator

e OQOutcomes

o 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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An evaluation of service user experience, ®
clinical outcomes and service use
associated with urgent care services that
utilise telephone-based digital triage: a
systematic review protocol
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Abstract

Background: Telephone-based digital triage is widely used by services that provide urgent care. This involves a call
handler or clinician using a digital triage tool to generate algorithm-based care advice, based on a patient’s
symptoms. Advice typically takes the form of signposting within defined levels of urgency to specific services or
self-care advice. Despite wide adoption, there is limited evaluation of its impact on service user experience, service
use and clinical outcomes; no previous systematic reviews have focussed on services that utilise digital triage, and
its impact on these outcome areas within urgent care. This review aims to address this need, particularly now that
telephone-based digital triage is well established in healthcare delivery.

Methods: Studies assessing the impact of telephone-based digital triage on service user experience, health care
service use and clinical outcomes will be identified through searches conducted in Medline, Embase, Cumulative
Index to Nursing and Allied Health Literature (CINAHL), Web of Science and Scopus. Search terms using words
relating to digital triage and urgent care settings (excluding in-hours general practice) will be used. The review will
include all original study types including qualitative, quantitative and mixed methods studies; studies published in
the last 20 years and studies published in English. Quality assessment of studies will be conducted using the Mixed
Methods Appraisal Tool (MMAT); a narrative synthesis approach will be used to analyse and summarise findings.

Discussion: This is the first systematic review to evaluate service user experience, service use and clinical outcomes
related to the use of telephone-based digital triage in urgent care settings. It will evaluate evidence from studies of
wide-ranging designs. The narrative synthesis approach will enable the integration of findings to provide new
insights on service delivery. Models of urgent care continue to evolve rapidly, with the emergence of self-triage
tools and national help lines. Findings from this review will be presented in a practical format that can feed into
the design of digital triage tools, future service design and healthcare policy.

Systematic review registration: This systematic review is registered on the international database of prospectively
registered systematic reviews in health and social care (PROSPERO 2020 CRD42020178500).

Keywords: Digital interventions, Triage, Primary care, Urgent care, Emergency care, Telephone triage, Narrative synthesis
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Background

Telephone-based digital triage has been widely used by
services that provide urgent care over the last several de-
cades [1, 2]. Urgent care is the ‘the range of responses
that health and care services provide to people who re-
quire — or who perceive the need for — urgent advice,
treatment or diagnosis’ [3]. Within urgent care, different
types of services utilise telephone-based digital triage,
including national or regional help-lines, out-of-hours
centres and emergency care providers. Examples of
telephone-based services include England’s National
Health Service (NHS) 111 service, Scotland’s NHS 24
service, Denmark’s medical help line (MH1813), Australia’s
HealthDirect and the MayoClinic telephone service based
in the USA [4-9].

Digital triage within these services involves a care ser-
vice staff member using a digital triage tool to generate
algorithm-based care advice, based on a patient’s symp-
toms. Advice typically takes the form of signposting
within defined levels of urgency to specific services, such
as an emergency department (ED), out-of-hours centre,
general practice (GP) appointment or self-care advice.

In part, these services have been implemented in re-
sponse to increasing demand on primary care and
hospital-based EDs over the last several decades [10].
They offer the potential to manage demand and improve
consistency of care by providing a clear entry point or
‘front door’ to patients seeking care [11], which may
simplify the patients decision on which service to access
[12], and by providing appropriate advice based on the
patient’s symptom assessment [13]. There is a need for
an up-to-date evaluation of the impact of these services
on user experience, service use and clinical outcomes
following triage, in order to evaluate success of these
services and identify areas for improvement or further
research.

Systematic reviews in this research area were conducted
several years ago (between 2005 and 2012) [1, 10, 14-16].
Whilst their findings are useful in guiding research, in
many cases, they have limited relevance as a result of the
reorganisation of services in recent years [2]; an example
of reorganisation is England’s introduction of NHS 111 in
2011 [17], involving a workforce shift [18] away from the
previous nurse led model to a non-clinician-led service
[11]; this demonstrates the need to review more recent
studies conducted within these services.

Despite wide adoption of digital triage within urgent
care, previous reviews have not focussed on the digital
triage element of services. In older literature, digital
triage is often referred to as the use of computerised
‘clinical decision support systems’ (CDSS) in the
context of telephone triage or consultation, as they
were previously known [15]. Instead of focussing on
digital triage, previous systematic reviews addressed
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broader review questions to evaluate telephone triage,
including services that use digital triage and those
that are not digitally supported [1, 10, 14] or evaluate
the use of CDSS on patient outcomes in wider healthcare
functions, ranging from digital triage within primary care
to treatment management in intensive care units [15].

These previous reviews show mixed results in terms
of service user experience, clinical and service use
outcomes, which likely result from varying contextual
factors, including whether services use digital triage,
the type of service, care setting, levels of clinical
supervision, types of staff conducting triage and level
of staff training. Compared to previous reviews, this
review addresses a more narrow review question,
which is focussed on services that utilise digital triage
in the provision of out-of-hours urgent care. We are
excluding ‘in hours’ care as to date digital triage has
not been widely adopted in these settings during
usual business opening hours.

This review additionally addresses the need to
evaluate more recent studies that have analysed large
routine triage and patient outcomes datasets that have
become more readily available in recent years [11].
Previous reviews included studies with quantitative
designs only [10, 14, 15]; this review will additionally
include studies exploring patient outcomes through
qualitative or mixed methods approaches [17] and
will therefore facilitate the integration of findings
from studies with mixed designs. Integration will
allow for better understanding of the impact of digital
triage on service user and patient outcomes, which
may provide insights for the future development of
digital triage and policy related to such service devel-
opments. Findings could also feed into the design of
the newly emerging patient self-triage approaches that
are being adopted by care services [19, 20], for
example the NHS 111Online, which allows patients to
self-triage and receive care advice online [21].

Review question

How does telephone-based digital triage affect service
user experience, clinical outcomes and health care
service use in patients using out-of-hours urgent care
services?

Objectives

This review will explore the objectives below in out-of-
hours urgent care services that utilise telephone-based
digital triage:

1. To describe characteristics of patients accessing
these services and the triage advice they receive

2. To explore service user (patient or carer)
experience of triage
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3. To evaluate patient health care service use
following triage, including hospital admissions, ED
attendance and GP attendance.

4. To evaluate patient clinical outcomes, including
hospitalisations and mortality

Methods

A completed Preferred Reporting Items for Systematic
Review and Meta-Analysis Protocols (PRISMA-P) check-
list [22] showing the recommended items to include in a
systematic review is included in Additional file 1.

Eligibility criteria

Eligibility criteria have been developed using the popula-
tion, interventions, comparators, outcomes and study
designs (PICOS) principle [23] and will be applied to
studies that are included in the review.

Population

The review will include studies that evaluate the use of
triage in the general population or within particular sub-
groups of the general population (for example children
or older people).

Interventions
The following eligibility criteria relating to the digital
triage intervention will be applied to include:

1. Studies that assess the use of telephone-based
digital triage in out-of-hours services that
provide urgent care; these may include national
or regional call centre-based urgent care
telephone services, out-of-hours and urgent care
centres and ambulance services. Services that
only operate during ‘in-hours’ (for example, the
use of digital triage for same day GP appointments)
will not be included

2. Studies assessing the use of digital triage by the
general population for any symptoms (not
condition specific)

3. Studies assessing the use of digital triage that
results in signposting (advising the patient to
attend a local care service, such as an ED, an
out-of-hours centre or advising the patient to
book a GP appointment) and/or providing self-
care advice

Outcomes
Studies that assess outcomes relating to at least one of
the following outcomes will be included:

1. Characteristics of patients and triage advice
2. Service user (patient or carer) experiences

BMJ Open
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3. Health care service use following triage: including
hospital admissions, ED attendance and GP
attendance

4. Patient clinical outcomes, including hospitalisations
(number of hospitalisations, duration of
hospitalisation, type of hospitalisation) and
mortality

Study designs

All study types will be included: qualitative (interviews,
focus groups, ethnography), quantitative (cohort studies,
cross-sectional studies, randomised controlled trials) and
mixed methods studies.

Additionally, only studies published in the English
Language in the last 20 years will be included (studies
conducted from 2000 to 2020): this time period has
been chosen to identify changes in outcomes over
time in relation to changing models of service deliv-
ery, for example changes in workforce mix [2, 18].
Full inclusion and exclusion criteria can be found in
Appendix 1.

Search strategy

Research databases will be searched using a search strat-
egy and key words that have been developed with input
from a librarian.

Search terms will include variations of terms relating
to ‘urgent care’, ‘triage’ and ‘digital’. Full search terms
can be found in Appendix 2. A search will be con-
ducted using the key words and Boolean strategies of
‘AND’ and ‘OR’. The search terms will be modified as
necessary according to the database being searched.
The following databases will be searched: Medline
(Ovid SP), Embase (Ovid SP), CINAHL, Web of
Science and Scopus.

The search will be restricted to include studies
published between the years 2000 and 2020, studies
published in English, and studies electronically published
(Epub) ahead of print.

Data management and screening

References identified in the searches will be managed in
Covidence systematic review management software;
identified references will be imported into Covidence
and de-duplicated.

In the first screening stage, titles and abstracts will
be screened against the inclusion and exclusion
criteria by two reviewers independently. References
that meet the inclusion criteria will be screened
again for inclusion at full-text level, by two reviewers
independently. For any full-text articles that are
excluded, exclusion reasons will be documented
using Covidence.
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Any discrepancies on studies to be included at both
screening stages will be resolved through discussion
between the two reviewers. If a consensus is not
reached, a third reviewer will be consulted. At the
end of the two screening stages, a final set of studies
to be included will be identified. The study selection
process will be described through a Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses
(PRISMA) flow chart [24].

Reviewers will independently extract relevant data
from the included studies which will be recorded on
a custom pre-defined data extraction form. The fol-
lowing information will be extracted and entered
into the data extraction form: author, publication
year, country, study design, care setting, participants,
intervention details, type of care service staff
conducting triage (doctor/nurse/paramedic/non-clin-
ician), comparator, outcomes, effect of intervention
and contextual factors (for example: staff experience
and training, time that the service has been in place,
level of support available to call takers). Data extrac-
tion discrepancies will be resolved through discus-
sion between the reviewers, and a third reviewer will
be consulted if necessary. Study authors may be con-
tacted during the screening or data extraction where
eligibility is unclear.

References of included studies will be screened by
hand to identify any other eligible studies. Different
reports that relate to the same study will be identified
and labelled to indicate that they refer to the same
study.

Risk of bias and quality assessment

Quality assessment will be conducted for all full-text
peer-reviewed publications that fit the inclusion criteria,
using the Mixed Methods Appraisal Tool version 2018
(MMAT) [25], which is designed to enable the assess-
ment of mixed studies.

If the reviewers disagree in their assessment of bias in
a study, this will be resolved though discussion. Quality
assessment will not be used to exclude studies from the
review but will be taken into account in the synthesised
findings.

Different types of biases which may be present in
each study will be considered and presented in a risk
of bias table. If missing data or selective reporting of
outcomes is apparent in a study, the study author
will be contacted to obtain information on the rea-
sons behind the missing data and to assess the risk
of any systematic differences in missing data. Studies
of equal quality as determined through assessment
with the MMAT and risk of bias assessment will be
considered to have similar weighting, and this will

Page 4 of 7

feed into the data synthesis to ensure trustworthiness
of synthesis, serving to minimise bias.

Additionally, for quantitative studies, the occurrence
of reporting (non-publication) bias will be evaluated
by conducting checks of study registers (for example:
ClinicalTrials.gov) to identify the completeness of the
published literature included in the review; these
findings will feed into the overall evaluation of the
available evidence.

Strategy for data synthesis

A narrative synthesis approach will be used, which is a
‘synthesis of findings from multiple studies that relies
primarily on the use of words and text to summarise
and explain the findings’ [26]. This strategy has been
chosen as the included studies are likely to be diverse in
design and outcomes.

Narrative synthesis will be conducted to analyse, in-
tegrate and summarise the evidence identified through
data extraction and the findings from quality assess-
ment. An iterative approach will be followed, based on
four main elements: (1) theory development, (2) pre-
liminary synthesis, (3) exploring relationships between
evidence from studies and (4) assessing robustness of
the synthesis conducted [26]. Key sub-groups and sub-
sets of data will be identified through narrative synthe-
sis, based on the findings of the included studies.

Discussion

This review seeks to evaluate the impact of telephone-
based digital triage by urgent care services on service
user experience, and patients’ clinical and service use
outcomes. This is the first systematic review to evaluate
these outcomes in relation to digital triage in the urgent
care setting. In addition, this review includes mixed
studies, enabling the integration of evidence from
studies of wide-ranging design. It will be possible to
investigate how findings have changed over time, by
comparing results of studies carried out early in the im-
plementation of these services as well more recent
studies conducted in well-established services, and how
other contextual factors influence findings. Urgent care
delivery continues to develop rapidly; findings from this
review will have potential to inform policy and practice
related to the design and delivery of urgent care service
delivery and should also highlight gaps in the evidence
that require further investigation.

Registration of review

This review is registered on the international database
of prospectively registered systematic reviews in health
and social care (PROSPERO 2020 CRD42020178500).
Amendments to the protocol will be amended on the
registration.
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Appendix 1
Table 1 Inclusion and Exclusion criteria
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Inclusion

Exclusion

Studies assessing telephone-based digital triage

Studies investigating telephone-based digital that is used
for any/broad ranging symptoms (not condition specific)

Studies investigating telephone-based digital triage that
conducted by a member of health care service staff
(clinician or non-clinician)

Studies that examine the use of digital triage tools
resulting in signposting and/or self-care advice for the
patient:

Examples of signposting include advice to the patient to
book a GP appointment, attend ED, ambulance dispatch
and self-care

Telephone-based digital triage in services that provide
urgent care, predominantly out of hours, including:

Call centre-based urgent care telephone services
(examples: NHSDirect, NHS111), which may provide care
24/7

Out-of-hours and urgent care centres

Out-of-hours services run by general practices
Ambulance services (include only secondary triage of
non-emergency calls, following initial assessment)

Studies assessing outcomes relating to:
1. Patterns of telephone triage service use by patients
2. Service user (patient or carer) experience
3. Service use following triage, including: ED
attendance, GP attendance and hospitalisations)
4. Health outcomes following triage, including mortality
and hospitalisations

Studies of any design will be included

Examples: qualitative (interviews, focus groups,
ethnography), quantitative (cohort studies, cross-sectional
studies or RCTs) or mixed methods studies.

Studies published in English
Studies published in the last 20 years

Studies assessing telephone triage that is not digitally supported
(e.g. triage conducted through paper protocols)

Studies assessing digital triage that is not telephone based

(face to face)

Studies assessing the use of digital triage for specific conditions
(for example, digital tools that provide patient condition
self-management or Cognitive Behavioural Therapy would be
excluded)

Studies investigating digital triage that used by a patient directly
for self-triage (e.g. 111online)

Studies that examine the use of digital triage tools resulting in
other types of advice (e.g. condition specific advice only)

Studies in routine care settings.

Exclude triage services that only provide in-hours digital triage
(for example, those used within usual general practice opening
hours only).

Exclude triage that is utilised by hospital-based emergency
departments, for example: the ‘Canadian Triage and Acuity Scale’
and the ‘Manchester Triage System’

Studies that only explore outcomes that are not in the included
list: e.g.

Studies that only explore experience of the staff member who
uses the digital triage tool (e.g. non-clinician call handler for NHS
111, or nurse call taker for NHS Direct)

Accuracy outcomes: relating to comparison of triage outcomes
between types of professionals

Reviews, discussion articles, conference abstracts, case reports

Studies published in other languages
Studies published prior to 20 years ago

Appendix 2
Search terms

Table 2 Medline search terms

Concept Search terms

Care setting

Primary care.mp OR Primary Health Care/ OR After-Hours Care/ OR Out-of-hours.mp OR Emergency

caremp OR Emergency Medical Services/ OR Urgent caremp OR Ambulatory Care/ or ambulatory

care.mp
AND

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

Digital Digital. mp OR Computer.mp OR Software/ or Software.mp OR Online.mp or Online Systems/ OR

Internet.mp or Internet/ OR Web.mp or Web Browser/ OR Computerised.mp OR Computerized.mp
OR electronic.mp OR ECDS.mp OR CCDS* OR Decision Support Systems, Clinical/ OR Decision

support*
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Table 3 EMBASE search terms
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Table 6 Scopus search terms

Concept Search terms

Concept Search terms

Care setting Primary care.mp OR Primary Medical Care/ OR After
hours Care/ OR Out-of-hours.mp OR out-of-hours

care/ OR Emergency caremp OR Emergency Health
service/ OR emergency care/ OR Urgent caremp OR

Ambulatory Care/ OR ambulatory caremp

AND

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

Digital Digitalmp OR Computer.mp OR Software/ or

Software.mp OR Online.mp or Online System/ OR
Internetmp or Internet/ OR Web.mp or Web
Browser/ OR Computerised.mp OR
Computerized.mp OR

electronicmp OR ECDS.mp OR CCDS* OR Decision
Support Systems / OR Decision supportmp

Table 4 CINAHL search terms
Search terms

‘Primary care’ OR (MH ‘Primary Health Care’) OR
‘Out-of-hours’ OR ‘After-hours care’ OR

(MH ‘Emergency Care’) OR ‘Emergency care’ OR
(MH ‘Emergency Service’) OR ‘Urgent care’ OR
(MH ‘Ambulatory Care’) OR ‘Ambulatory care’

Concept

Care setting

AND

Triage (MH Triage’) OR ‘triage’ OR Telephone
consultation’
AND

Digital ‘digital' OR ‘Computer’ OR (MH ‘Software’) OR

‘software’ OR ‘Online” OR (MH ‘Online Systems)
OR (MH ‘Internet’) OR ‘Internet’ OR ‘web’ OR
(MH ‘Web Browsers’) OR ‘Computerised” OR
‘computerized’ OR ‘electronic’ OR 'ECDS’ OR
'‘CCDS’ OR "Decision support’

Table 5 Web of Science search terms

Concept Search terms

Care setting ‘Primary care’ OR ‘Primary Health Care’ OR
‘After-Hours Care’ OR Out-of-hours

OR ‘Emergency care’ OR ‘Emergency
Medical Services' OR ‘Urgent care’ OR

‘Ambulatory Care’

AND

Triage Triage OR ‘Telephone consultation’
AND

Digital Digital OR Computer OR Software OR

Online OR Internet OR Web OR
Computerised OR Computerized OR
electronic OR ECDSOR CCDS* OR ‘Decision
support system’

Care setting ‘Primary care’ OR ‘Primary Health Care’ OR
‘After-Hours Care’ OR ‘Out-of-hours’ OR
‘Emergency care’ OR ‘Emergency Medical

Services' OR ‘Urgent care’ OR ‘Ambulatory

Care’
AND

Triage Triage OR ‘Telephone consultation’
AND

Digital Digital OR Computer OR Software OR

Online or ‘Online Systems' OR Internet OR
Web OR Web Browser OR Computerised
OR Computerized OR electronic OR ECDS
OR CCDS OR ‘Decision support system’
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Results Thirty-one studies were included, with the majority being UK-based; most investigated nurse led digital trdagef{n=26). Eight evaluated the impact on
a B
3 2
wider healthcare service use following digital triage implementation, typically reporting reduction or no change maserﬁlce use. Six investigated patient level
= >
c w
service use, showing mixed findings relating to patients’ adherence with triage advice. Evaluation of clinical outc oﬁneWas limited. Four studies reported on
>
= c
L)
hospitalisation rates of digitally triaged patients and highlighted potential triage errors where patients appeared Q.pa,qé‘we not been given sufficiently high
D_U) N
urgency advice. Overall, service users reported high levels of satisfaction, in studies of both clinician and non- chn%@rﬁed digital triage, but with some
X0 &
—Q
=
dissatisfaction over the relevance and number of triage questions. %’_2 =
558
=] D
QT
Conclusions Further research is needed into patient level service use, including patients’ adherence with triage ad&nc%’and how this influences subsequent

use of services. Further evaluation of clinical outcomes using larger datasets and comparison of different digital
consistency and safety. The safety and effectiveness of non-clinician led digital triage also needs evaluation. Suc

improvement of digital triage tools and service delivery.

PROSPERO registration number 2020 CRD42020178500

Strengths and limitations of this study

‘salbojouyoal Jejlwis pue ‘ﬁu!lmu |V:Tﬁu!U|

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

e This comprehensive, mixed methods review covers a 20-year period, enabling evaluation of older literature

clinician led models of service delivery
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e Qutcomes relating to cost effectiveness, and staff focussed outcomes were not within the review scope.

ogﬁu!pnpu! “ybliAdoo Aq |

e The review was limited to studies published in English, which may have led to some evidence being overlgok

Background

BB puR 18] 0] pajle|al sasn U
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Telephone based digital triage is widely used in urgent care(1, 2). Urgent care is the “the range of responses that and care services provide to people

3 -
who require — or who perceive the need for — urgent advice, treatment or diagnosis”(3), and includes national or Zegi8nal help-lines, out of hours centres
& 3
and emergency care providers. 2 B
3 ©
s 2
=]
Digital triage involves a call handler or clinician using a digital triage tool to generate advice based on an assessmeént @ a patient’s symptoms. Advice
"a’ o
typically takes the form of signposting within defined levels of urgency to specific local services, such as an emerggnc%-department (ED), out of hours centre
3 o
= 3
or general practice (GP) appointment; in some cases self-care advice is given. &: °
® >
S =
s 2
Digital triage service delivery models vary widely. In England and Scotland digital triage is delivered by non-clinicagcalgwandlers, for example through the
o™

(%2
111 service, which operates 24/7, whilst in most other countries it is predominantly clinician (nurse) led(4-9). In part, §igital triage has been implemented in

response to increasing demand on primary care and EDs in the last several decades(10).

V.11-Z39 swiedaq 1e 20z
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Despite wide adoption over the last several decades, there is limited evaluation of its impact on wider healthcaregsergce use, clinical outcomes and user
[oX =
N
experience. No previous systematic reviews have focussed solely on services that utilise digital triage; instead re\étewﬁg telephone consultation and triage
= >
c w
more broadly, including services that use digital triage and those that are not digitally supported(1, 10, 11). § s
>
OR
p 02

One review indicated that 50% of calls in the general healthcare setting (with studies predominantly conducted i ary care settings) could be handled

pid
X

101
sn

completely over the telephone, showing the potential of telephone triage to manage face to face care demand(1 wever, there are mixed findings

ue 12
o

2sab
[um

£p
o

relating to wider healthcare service use and very limited investigation of clinical outcomes(10). A previous revie rted a high level of user

Q
D =}
satisfaction(10), while another highlighted that satisfaction with advice related to improved compliance with adv@_é(g).
]
5 3
e =
Given technological development and, in some cases, the reorganisation of services in recent years(2), systematia—:re\?iews conducted several years ago
s 3
S =.
(between 2005 and 2012)(1, 10-13) may have limited relevance to today’s services. El S
= ]
o D
= g
This review addresses the need for an up-to date evaluation of telephone-based digital triage within urgent care.%t aims to evaluate wider health care
D
service use, clinical outcomes and user experience in a range of in hours and out of hours urgent care settings in @d to identify areas for improvement
S
and the need for further research. 3
&
2
%
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Method
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This review uses a mixed methods design and is reported according to the Preferred Reporting Items for Systemagjc Reviews and Meta-Analyses (PRISMA)

eB € U0 69STG0-TZ0z-uadolwa/og

framework(14). See appendix 1 for the PRISMA checklist. The published protocol (https://rdcu.be/cdwOD)(15) lowed and is registered on

Bloss
¥
genu

PROSPERO (2020 CRD42020178500).

* jooyasaboysnuws
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Patient and public involvement (PPI)

No PPI directly fed into the development or conduct of this review.

Eligibility criteria

[ouyoa] Jejiwis pue ‘Buiure) |y ‘Buluiw erep pue 1xa) 0] pa

(PICOS) principle (16):

871

Eligibility criteria have been developed using the population, interventions, comparators, outcomes and study de&ign

'SSI&

1. Population: studies that evaluated digital triage in the general population or within population sub-groups (for example older people).
2. Interventions: studies that assessed telephone based digital triage, which met all of the below criteria:

a. Inservices providing urgent care (excluding in-hours general practice)

v171-Z39 wawiredsaSe szoz
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b. That was used by the general population (not condition specific services);
c. Thatresult in signposting advice (referral to a local service, such as ED, GP, ambulance dispatch,
3. Outcomes: studies that evaluated at least one of the following: characteristics of service users and triage

triage; clinical outcomes (including hospitalisations and mortality); and service user experience.

All empirical study types published between 01 March 2000 — 01 April 2020 in English were included: qualitative,

Search strategy

The search strategy was designed with support from a librarian. Searches were conducted in Medline, Embase, C
relating to digital triage and urgent care settings (excluding in-hours general practice) were used. See Medline se

restricted to studies published in English, including electronically published (Epub) studies ahead of print. Refere

included full texts.

Study selection and data extraction

BMJ Open
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d i some cases self-care advice)

e; healthcare service use following

itative and mixed methods studies.

ARL, Web of Science, and Scopus. Terms
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erms in appendix 2. The search was
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Articles were de-duplicated ahead of study selection. Two reviewers screened studies independently at title and gbstgct stage and at full text stage using
[oX =
3 2
Covidence software. Any disagreements were resolved through discussion between the reviewers; where necessary gthird reviewer was consulted. A
= >
c w
PRISMA flow chart was is presented in the results. § s
>
S5
Bo<
A data extraction form was developed and initially piloted on three studies to confirm that key elements of studié® Weye captured. See appendix 3 for data
N
SN
w -
extraction fields. Data were extracted independently by two reviewers, and any discrepancies were resolved thr @@scussion with a third reviewer. Study
35
. . s . . o
authors were contacted in cases where clarifications regarding study conduct were required. gé
S o

Quality assessment

Buiures; |y ‘Buluiw eep pue 18s1 0}

dofway/:dny wouy p

®us

Quiality assessment, including risk of bias, was conducted by two reviewers using the Mixed Methods Appraisal T&l (MMAT)(17), which enables the

&

Based on the number of MMAT criteria

Lisp
wiFo fw

assessment of mixed study types. The assessment was used to provide context, rather than to exclude studies(1

met, studies were categorised as high (if all five MMAT criteria were met), medium (if 3 or 4 criteria were met) or§owZquality (if 2 or less criteria were met).

‘saifojouyady Je|

Data synthesis

d ¥e 520z ‘8T AEME,UO/

9

Narrative synthesis(18) was used due to the diversity of designs in the included studies. This included: generating a greliminary synthesis, exploring

wyJe

relationships in findings across studies, assessing the robustness of the evidence and summarising findings(18). Statisfcal meta-analysis was not possible
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due to the heterogeneity of the included studies. Key findings within and between studies were grouped by outcgme@nd visually summarised using a

Buip

5

subgroup analyses method(18), which we modified to additionally present the strength of evidence. Where a vis mmary was not possible due to

heterogeneity of outcomes, findings were summarized in text.

Results

* jooyasaboysnwselq
ufp.y papeojumoq ‘220z Alenuer £ udiosT

Buiures |v ‘Buigiw eyep pue 1xa} 01 pare|al sasn 1o

The search resulted in 6921 records, after duplicates were removed, there were 5010 records to screen at title ari alsstract level; 102 records were
=0

included for full text screening, out of which 31 studies were included. See figure 1 for PRISMA flowchart. {i
El
(@]

Most included studies were of quantitative design (n=25)(5, 7, 19-41) including: routine data analyses(n=16)(5, 7&9-35, 27, 29, 34, 35, 37-39),

§pue
Ruau

surveys(n=6)(26, 28, 31, 33, 40, 41), controlled trials (n=2)(30, 36), and a quantitative descriptive study (n=1)(32).Jh Te were fewer qualitative (n=4)(42-45)
3 o
= 3

and mixed methods studies (n=2)(6, 46). &: o>
® >
S =
3 2

Studies were mainly from the UK (n=17)(5, 6, 20, 21, 23, 26-29, 32, 36-38, 40, 42, 43, 46), with small numbers frogI S\%eden (n=4)(41, 44, 45, 47), Australia
N

(n=4)(30, 31, 34, 39), USA (n=3)(7, 19, 22), Netherlands (n=2)(25, 33), Japan (n=1)(35) and Portugal (n=1)(24). Mo(snt inauded the full range of service users
,%1

(n=24)(5, 6, 19, 21-26, 28, 30, 32-36, 38-41, 43-46), but some focussed on subsets: older adults(21, 24), younger age @oups(ZO, 37), parents of children(31),
Q

men(42) or adults with limited English proficiency(LEP)(7).

VL11-Z39 1uswil
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2 1 Most studies evaluated digital triage conducted by nurses (n=26)(5, 7, 19-34, 37, 39, 41-46), but some included n&n-cﬁwicians (n=3)(6, 38, 40), nurses and
a B
2 B
5 o
Z 2 paramedics (n=1)(36), or nurses and non-clinical call handler (n=1)(35). 2" S
7 c o
8 o &
9 3 Most studies were of identifiable call centre-based services: England’s former NHS Direct(20, 21, 23, 26, 28, 29, 33, 42-44, 46) and current NHS 111
= Q
10 m 02
1 4 service(38, 40), Scotland’s NHS24(5, 6), USA’s MayoClinic(7, 19, 22), Portugal’s Linha Saude 24(24), Swedish Healt giBect(M, 44, 45), Australia’s Health
g N
12 °gN
13 5 Direct(34). A few involved smaller scale ‘unnamed’ implementations (30, 39) or general practice cooperatives(25,%§§3). Two were based in the emergency
14 oo
S0
12 6 setting, one within an English ambulance service(36) and one within an emergency telephone service in Japan(35§ %a@_le 1 shows characteristics of studies.
Q
17 528
3° =
B 7 Nineteen studies were rated as being of high quality(5-7, 21, 23-26, 29, 33, 34, 36-39, 42-45), eleven medium(19,§0, 32, 27, 28, 30-32, 35, 40, 41) and one
(o] >
20 & z
2 8 waslow(46). Qualitative studies tended to be of higher quality, whilst quantitative studies were more variable. I%asans for lower quality amongst
- o
22 2 3
23 9 guantitative studies included inadequate description of accounting for confounders (28, 30, 34, 35) and risk of noé‘—regponse bias (31, 40, 41, 48). One
24 - 3
) :
25 10  mixed methods study did not adequately describe integration of qualitative and quantitative components (46). Indw&of the qualitative studies details
26 0 T
3 o
;é 11 about how the findings were derived from the data could have been expanded (43, 45). The quality assessment rgsul& are included in appendix 4.
- o
® >
gg S =
31 12 Table 1: Characteristics of included studies (31 studies) 3 <
o [y
(o]

2 . . S .
23 Main Author Study design Sample / data Urgent or Staff type Partlc_i}badés & Comparator Quality
34 outcome Year size Emergency conducting triage service naéfhe
35 area Country care )

D
36 S
37 Reference g
38 ®
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Three comparison
groups:

1. Triaged
callers;2. ED
attendances 3.
Office (GP) visits.
(Comparison of
hospitalisation in
these groups)
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2003
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patient.
Quantitative >14000 Urgent
descriptive: Control group (n
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report from group i.e. Nurse
controlled trial  telephone
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68 500 NHS direct
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Patterns of use:

Nine studies focused on patterns of triage advice; all utilised routine datasets(5, 7, 19-25). Key
findings are summarised below; detailed findings from studies are in supplementary table 1.

Characteristics of patients and callers

Presenting symptoms with highest frequency amongst patients, included: abdominal or digestive
problems, 6.8% - 12.2% of calls(5, 19, 22, 24, 39); and respiratory problems, 11.3%(39) to 11.9%(24),

of calls. The majority of calls were made by women (range: 59%-72%)(5, 19, 22-24, 39).

Calls about patients in younger age groups(22, 23) made up a comparatively high proportions of
calls; 24% of calls were for 0 — 5 year olds in one study(23) and another reported 15% of out of

hours calls being for 0-4 year olds(5).

User characteristics and triage advice urgency

Factors associated with triage advice urgency included:

1) Patient’s age: two studies reported urgency to be lower in children and younger age groups(23)
(20); one study reported a high proportion (47%) of calls about children aged (0 — 15) were resolved
through self-care advice or health information(20). Two studies reported that urgency increased

with age(19, 24).

2) Sex: two studies reported women were more likely to receive lower urgency advice as compared
to men; however, neither controlled for age or presenting symptoms(21, 23), one suggested this
may be explained by women seeking care advice earlier, before their symptoms progress and

become more urgent(21).
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3) Symptoms: two studies reported symptoms associated with higher urgency advice(20, 25); for
example, calls about children with respiratory problems were more likely to be referred to

emergency care as compared to other symptom types(20).

4) Caller language proficiency: one case-control study reported that adults with limited English
language proficiency (LEP) were more likely to receive higher urgency advice (ambulance, immediate
ED attendance or urgent visit) (49.4% versus 39.0%; P < 0.0004)(7); groups in this study were

balanced based on age and sex and co-morbidities were controlled for(7).

Service use and clinical outcomes following triage

Change in service use following digital triage implementation

Eight studies reported on change in wider health care service use (primary care, ED use, ambulance
use, and emergency admissions) following implementation of digital triage(28-30, 32, 35, 36, 38, 46).
Of these, one investigated non-clinician led triage(38). Comparators included: rates of service use in
patients receiving usual care (e.g. GP referral) in comparison to those who were digitally triaged(32,
36); service use rates prior to implementation(28, 30, 35, 46); comparator regions with no digital

triage implementation(29, 38); and national service use comparator(30).

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(46). 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
comparator; however, this study differed to the other studies as it utilised household surveys to

capture service use(30).
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Supplementary 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 (26, 27, 31, 34, 37, 39). Four utilised routine data and data linkage with
sample sizes ranging from: 3312 to 13,019 triage calls. Of these, three studies reported 60% - 70% of
patients who were advised to attend ED followed this advice(27, 34, 37); 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%)(37).

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)(26).

Four studies reported proportions of patients who attended ED after receiving alternative triage
advice (other than attending ED): 2.4%(27), 9%(34, 37) and 22%(31). The latter included 51 of 1150
parents who had remained worried after calling the digital triage service(31). Results are

supplementary table 3.

Safety

Four studies highlighted potential triage errors based on hospital admission rates(27, 34, 36, 37).
These mainly related to potential ‘under-triage’, 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(27, 34, 36, 37).
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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% Cl 34—-41 vs. non-urgent: 37% (n=56), 95% Cl 30—44)(34). 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(37).

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(27). One study reported 9.2% (n=30) of patients triaged as not

requiring ambulance dispatch were subsequently admitted(27, 36).

One qualitative study described users reporting not having received appropriate triage advice for

symptoms which later turned out to be more serious(44).

Service user experience

Seven studies focussed on user experience and satisfaction(6, 40-45). Three studies reported a high
level of satisfaction amongst users(6, 31, 40). Two studies reported higher satisfaction amongst
those who received higher urgency advice(40, 41). Two studies reported dissatisfaction relating to
the relevance and number of triage questions(6, 40).Three studies highlighted that callers felt they
needed to be assertive in order to receive the expected care advice(42, 44, 45). 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”(44).

Two studies reported that users felt that the nurses using digital triage gave them time, conducted

‘thorough’ assessments and felt reassured(43, 45).
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In contrast, one study of users who posted to an online forum reported feeling scrutinized by the
nurses questioning their symptoms and need for care(44). Some expressed doubts about nurses’

advice, competency and credibility(44).

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“(44).

In contrast, there was high satisfaction in 71%, of users where the service provider was able to book

an appointment at a local service on behalf of the patient (40).

See figure 3 for a visual summary of findings across studies and table 2 for detailed findings.
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Table 2: Findings from studies that investigated user experience and satisfaction

Author  Study type
Year
Country

Reference

Bjorkman Descriptive
2018 research

Sweden |design using
information

(44) .
from online

forums using
six step

'netnographic'

method

Sample/ Digital Participants Key themes and example quotes

data size  triage
user

Data from 3 Nurse General

Swedish
online
forums
were
purposively
sampled.

population
(users)

BMJ Open
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General satisfaction/attitudes 3 %
>
"Where we are, the healthcare advice line is great, I’ r@tﬁer call them than my primary care
center" 2
o
3
=],

Experience of call taker: Patients expressed doubts a];d rAistrust on advice given and
credibility of nurses. Feelings that nurses were not weil c@mpetent/ qualified and relied on
google: "And seriously, are they real nurses who take Ihe%alls at SHD? | almost think it sounds
like they’re googling every question they get."

ue ‘Bu
g uad

= B2
Safety: Some concerns related to safety and feeling tﬁat gdvice given was not appropriate,
for example: a user posted that they were advised to§tay§at home for a condition that turned
out to be serious, "When you’re advised to take two ;gpra@etamo/s and go to bed. Not go into
the ER. When | was feeling really bad, and called therg anﬁ described my symptoms, that’s the
exact advice | was given. The situation ended with m)@hu@and more or less forcing me into
the car and driving me to the hospital. By then, my Iip_@ w%e purple and | was having trouble
keeping my balance. Once there, they found that both mygungs were filled with 100 s of small
blood clots."

1edaq

Assertiveness & negotiation: One user posted, "If you neéd help and advice you can always
=)
call the healthcare advice line, if you think they’re giving ygu the ‘wrong’ advice, tell them,
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handler
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Service working together: a user expressed dissatisfa@tio§ where the service did not work

asn
el ¢

well together,
"There’s no point calling [digital triage service name]. U’Th@ send you to the ER where they yell
at you for being stupid enough to listen to them. [d/gl%g;-'&?/age service name] is a big problem
and seems to be at war with the ER"

Ue 1xa1 01 pa
aboysnws
umoq ‘¢c¢oc

General satisfaction/attitudes
Satisfaction levels were good overall (91% very satisfig cele:g satisfied).

73% (1255/1726, 95%confidence interval: 71% to 75@8@'@ very satisfied with the way NHS
111 handled the whole process, 19% (319/1726) werl faldy satisfied and 5% (79/1726) were
dissatisfied. Two aspects of the service were less acceptaBIe than others: 1) relevance of

questions asked and 2) whether the advice given woriged.gn practice.

= o
Greater satisfaction with higher urgency advice: %i %
Patients more likely to feel the service was helpful |f‘§LreC§ed to ambulance service (76%),
compared with self-care(64%) visit health centre (5593.) oiher service 54%, contact GP (52%).
S 2
Services working together: % g
Patients more likely to feel the service was helpful if éz_-?n aépointment was arranged for them
(71%). 3 2
S &
General satisfaction/attitudes: é B

e Questionnaire findings: over 80% of those who had usq‘\a the digital triage service reported
being either 'satisfied' or 'very satisfied' - education was e only socioeconomic factor
associated with satisfaction (with higher educated particigants being less satisfied). Interview
findings showed users were broadly satisfied with service3
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* Most common reasons for dissatisfaction related to inigal triage questions, for example, "/
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Greater satisfaction with higher urgency advice
Patients who were recommended to wait and see, were Igss likely to be satisfied and more
likely to make an emergency visit or an on call doctor. _g

Results reported in relation to callers' agreement with ad®ice: analysed using 3 groups: 1)
cases: those who disagreed with nurse advice and felt thais/ needed higher level of care; 2)

controls: those who disagreed with nurse advice or felt thgy needed higher level of care; 3)
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England
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(users)
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other callers. Average global patient satisfaction was glg ficantly lower for nurses who

served the cases compared to those who had not ser@ed dhe cases
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General satisfaction/attitudes
Results related to feelings that the digital triage servi@m@s 'trustworthy', and being able to
access care without being a ‘nuisance’. Authors state&%%ome interviewees experienced or
predicted deterioration in service quality: "They’ll puﬁagg"‘f too much work on their call
centres, they’ll be understaffed, then they’ll start becemlgg hurried or you’ll lose that friendly

‘take as long as you like’ sort of attitude that | experléloegt S
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Experience of call taker: reassurance 3 =
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>
Users felt reassured and cared for: 5' 3
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o "| felt like they cared. | was suffering and | felt like t‘geygared And that’s what | wanted"

¢ "For me to be able to ring somebody, you know, and Wmn | did feel in pain, but wasn’t sure
whether it was normal or not — well | knew that it wa§n t@ormal but is it common? And it
was nice just to speak to somebody. And, ‘Okay, yeaI%Q dogo to your doctors’, you know,
‘you’re not being silly’
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Experience of call taker: feeling reassured when taken séiously

The authors describe findings relating to users feellnggre assured on follow up care required,
"When the nurse believed and advised them to turn t& th@care center on duty, having
obtained a mandate to go there, gave them a sense cgse_@rlty . A quote from a participant:
"Because they [nurses] know more than | do and will f_ﬁéfe}é}ﬂe if it’s something serious."

ad re G¢

Assertiveness and negotiation
"Being a nurse, | know what to say and what I’'ve done at-%ome Otherwise they will tell you to
“drink plenty of fluids” and 'do this and that'. But now | s@ that “I have drunk a lot” and 'l

V11-Z39 W
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4 have medication at home'. It feels as if they [SHD] trygo sﬁt out and turn away . .. you don’t
5 call unless it’s necessary." R
6 g 3
7 Goode Interview 10 Nurse General 3 O
g 2004 study interviews public General satisfaction/attitudes % %
10 England e A participant commented on male partner: ""He thm@@ it was great. He was very
11 .(users.) impressed. And a male nurse spoke to him as well, wﬁu@h&%thmk he was even more impressed
12 (42) INTerVIeWS 12t a man would know what he was talking about . :'(3-;
1 i . .
12 with men /|, The authors describe a male interviewee whose W|f>écgaged on his behalf “He now described
15 o1 e NHS Direct as an excellent and much-needed service Snfﬁ\gh he would continue to use to
16 related to meet his need for ‘expert’ guidance on the appropnage%@ponse to symptoms."
17 men 5.5
18 . . 5 ¢
19 Assertiveness and negotiation = =

«Q =
20 One male participant made a follow up call to NHSDi‘:gcth’egardmg his wife, whilst his wife
21 was waiting for a call back from the service: 5 §
22
23 "I simply had one aim at that point, which was to get% dQs:tor out to the house without
24 putting the phone down . . . everything was pretty much grranged in the one call. It was
25 acknowledged that things were bad and that a doctoawogld be calling tonight . . . | guess |
;? was being pretty direct, like, ‘She is sick and she mus§be Seen.”
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Discussion

This systematic review has evaluated the evidence on how telephone-based digital triage affects wider

health care 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 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

hospitalisation 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 relevance 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(49).

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 influenced 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.
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3 Many of the studies that investigated service use following digital triage implementation reported no 2
4 S
5 . . . . =
6 change in wider healthcare service use. In one context, for example, following the replacement of a @
’ E
8 nurse-led service with a non-clinician led service this may be seen as a success(38), but this may not be %
° g
10 applicable to all healthcare settings. One study of ‘standalone’ digital triage implementation showed an T o
o o
11 g B
12 increase in GP clinic use(30), which was in contrast to other studies in this review; this may be because % i
13 S o
14 . : L S =
15 this service was less embedded within the healthcare system, but could also have been a ﬁ g
o =.
16 | | | g3
17 methodological consequence of using household surveys to gather service use data(30). e 5
19 2 7
21 2 3
22 -~ 5
23 Strengths and limitations E >
24 T
25 b 5
;? This is the first systematic review to focus on the use of telephone based digital triage in urgent care. It % 5=
O_U) N
28 . — . . - SER
29 covered a 20-year period, during which some services have started to shift towards non-clinician led = g_-o
31 models of service delivery. This review enabled evaluation of a broad range of service models and 39 g
32 238
- O
33 settings. However, it was limited to studies published in English, and this may have led to important 58
34 S S
;2 evidence being overlooked. 32 =
5 2 ¢
= (o
gg This review used a comprehensive mixed methods approach and evaluated quality of studies using the 2 3
S O
>
40 — o & 3
41 MMAT tool. Whilst this tool worked well for many studies in this review, an acknowledged 2 §
42 o 3
43 limitation(50) is the applicability of its criteria for assessing studies that are cross-sectional in nature 3 8
44 > 3
—_ o
45 (where there are not necessarily defined groups with an intervention or exposure); this is applicable to @ 3
46 - =
47 o N . 3 &
some of the studies included in this review o
48 e @
49 & 3
(6]
g? There was limited evaluation of non-clinician led models of digital triage, with only one study evaluating @
52 . o . o N g
53 service use following implementation and no studies of clinical outcomes. Another limitation is the o
54 :
55 scope of the included outcomes; outcomes relating to broad utilisation of services that utilise digital =]
56 rc'?'l
57 N
58 5
59
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triage (such as call volumes, call lengths and caller characteristics alone), cost effectiveness, and staff

focussed outcomes were not covered.

Whist Patient and Public Involvement (PPI1) 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 to previous reviews
which evaluated telephone triage more broadly, including services that were not digitally supported(1,
10). Bunn et al.’s review evaluated telephone triage in comparison to usual care(10). They similarly
reported no significant change in wider healthcare use (ED visits, routine GP visits and hospitalisations)
associated with telephone triage. Other reviews found that user satisfaction is generally high when
comparing telephone consultation with other forms of care(10), but lower satisfaction was described

when patients’ initial expectations were not met(49).

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 under-triage and subsequent

hospitalisation ranging from 0.2% — 5.25%(1).
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z Although our review did not include broad utilisation outcomes related to digital triage, a previous study 2
]
5 . L . . =
6 reported lower than expected use by some ethnic minority groups(51). Our review found that no studies @
’ E
8 to date have reported on patterns of advice, user experience, service use or clinical outcomes in ethnic %
9 D
10 minority groups; this may have been limited by our exclusion of studies that were not published in T ;‘,
11 s o
12 - g 5
English. o 0
13 2 &
14 g 3
(@]
15 We found that patients’ adherence with advice varied by setting and study design. While very high g 2
16 g 3
17 . : : a7
18 adherence was reported in one survey based study(26), this may be an overestimate due to response % S
19 5 B
20 bias in comparison to other studies that evaluated adherence based on routine data. Similar c &
21 S a
=ae )
«Q
22 observations in higher adherence rates in self-reported service use were reported by two reviews(13, 3 S
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5 52). 3 o
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2(1) Implications for service delivery and future research 233
2035
2 223
33 » T o
34 The review has identified several gaps in the literature, particularly a need for evaluation of patient level 3 3
35 S
36 service use and clinical outcomes. Further analysis of large patient level datasets (particularly those that &; g
37 > g
= 5
gg are linked with subsequent service use and clinical outcomes data) will help to gain a better 2 3
S o
40 . _ , @ 3
41 understanding of who does and does not adhere to advice and help to evaluate safety concerns relating 2 i
42 o 3
wn -
43 to under triage within particular patient sub-groups. 3 8
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45 g S
46 In the absence of comparative studies, it is unclear how patient satisfaction and outcomes are affected > =
o [y
48 by the design of services, the staff groups involved and how they are trained and managed, and the type ‘:ib- 2
49 o Q9
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(6]
g? of digital triage system deployed. Further evaluation of non-clinician led digital triage may help policy @
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53 makers and service commissioners to adopt the most efficient and safe digital triage systems. 2
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Whilst not a key aim, this review highlights that associations 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 addition, 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(53); therefore, evaluation of how these services have functioned 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 functioning healthcare system.
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Figure 2: Findings from studies of service use after digital triage implementation

Figure 3: Key themes from studies of user experience
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Figure 2: Change iin service use after digital triage implementation and strength of evidence
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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:

Author
e  Publication year

e Country

e  Study design

e C(Care setting

e Participants

e Intervention details

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

e Comparator

e OQOutcomes

o 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

Frederick i Zwaanswijk
. . . El Cook 2013 |Wen-Chin Hsu 2010| F North 2010
Quantitative Non-Randomised studies MNorth 2011 2015

Are there clear research questions?

Screening
guestions Do the collected data allow to address the

research gquestions?

Are the participants representative of the
target population?

Are measurements appropriate regarding
both the outcome and intervention (or
exposure)?

Quantitative
(Non- Are there complete outcome data? Can't tell
randomised
. Are the confounders accounted for in the
studies) . ) Can't tell Can't tell
design and analysis? Can't tell Can't tell Can't tell

During the study period, is the

Criteria for
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V11-Z39 uswiredaq 1e G202 ‘8T AeN uo /wod fwq uadolwa//:diy woly papeojumoqd '2zoz Alenuer € Uo 69STS0-TZ0Z-Uadolwg/9e

intervention administered (or exposure

occurred) as intended?

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 J Njeru 2017
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
Criteria for )
o population?
Quantitative

Are the measurements appropriate?

"salbojouyoal Jejiwis pue ‘Bulures] |y ‘Buluiw elep pue 1xal 01 palejal sasn Joj Buipnjoul ‘1ybuAdoo Aq |

(Descriptive

studies) Is the risk of nonresponse bias low?

Is the statistical analysis appropriate to

answer the research guestion?

High(s/s)  High(5/5) High (5/5) High (5/5)
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8 Murnro 2005 |Munro 2000 2083 2 2010
9
10 Are there clear research questions?
11 Ecreening
12 questions  |ng the collected data allow to address
13 the research questions?
:g Are the participants representative of
16 the target population?
17 Are measurements appropriate
18 regarding both the cutcome and

intevention (Or exposire)

19
20 Quality Are there complete outcome data? Can'ttell | Can'ttell
21 criteria

Are the confounders accounted for in o 9
22 : - Ccan'ttell | can'ttell SneEn | cantren
23 the design and analysis? =

24 During the study period, is the
25 intervention administered [or exposure
26 ccourred) as intended?
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ntitative descriptive studi IT
Quantitative descriptive studies Byrne 2007 |2015 3000 2006 Hrner

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
criteria Are the measurements appropriate?

Is the risk of nonresponse bias low?

Is the statistical analysis appropriate
to answer the research question?
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Mixed methods studies

Screening
guestions

Are there clear research questions?

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

Quality
criteria

5.1. Is there an adequate raticnale 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 question?

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

A Mark
2003

Can't tell

54 Are divergences and inconsistencies
between quantitative and qualitative
results adeguately addressed?

Can't tell

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

Can't tell

Quality score

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

Qualitative Studies

BMJ Open

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 questicn?

1.3. Are the findings
adequately derived from the
data?

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

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

Quality score

High (4/5)  |High (5/5) |High (5/5)
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Quantitative descriptive
studies

Screening
questions

51 Are there clear research
guestions?

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

Quality criteria

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

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

4.3, Are the measurements
appropriate?

4.4 s the risk of
nonresponse bias low?

45, Is the statistical
analysis appropriate to
answer the research
guestion?

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

51. Are there clear research
guestions?

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

5.1. Isthere an adequate
rationale for using a mixed
methods design to address

the research question?

5.2. Are the different
compenents 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
quantitative and gualitative
results adequately
addressed?

5.5. Do the different
compenents of the study
adhere to the quality
criteria of each tradition of
the methods involved?

Quality score

A McAteer
2016

High [5/5)
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Supplementary table 1: Characteristics of patients and triage advice (9 studies that utilised routine data analy
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[72]
o

First author Sample / Staff

Participants Key findings relating caller/patient characteristics and triage

<

a 720z Arenuer £ uds9STS0-1202-usdolwa/os

=
-]
&
Year data size conducting é
Country digital ?
triage gm
Reference §8
52
Payne 56,450 Nurse General Patient/symptom characteristics g%
2001 calls population e The patient was the caller in 45% of calls; 31% of calls were r@@e%)y parents calling on
England behalf of their child. ® 24% of calls were about 0-5 year olds. 223’: gre for 17-29 years, and
22% for 30-39 years. 5 9§
23 Triage advice and urgency g ' 3
eUrgency increased with age: 0-5 year olds were more likely togae étegorlsed as "no
urgency", 17-39 years were more likely to be "routine", and over 7@ were more likely to be
categorised as urgent. 5 §
*56% of calls were prioritised as "no urgency", 32% were categ)rlsgd as having some
degree of urgency, and 11% were routine; 37% of patients wer;e acgnsed to self-care
¢ Males were more likely to be categorised as urgent; females \Z’&erémore likely to be
referred to community services or given information. i %
b} =
Elliot 1,285,038 Nurse General Patient/symptom characteristics: g i
2015 calls population e Abdominal problems accounted for the largest proportion of gall€(12.2%) followed by
Scotland dental (6.8%) and rash/skin problems (6.0%). 53_’ &
. * Problems differed by age group. Rash/skin problems were mast féquent inthe under 5's,

abdominal problems most frequent in 5-74, and breathing problemfsj most frequent in over
75s.
* Less affluent users tended to contact the service less often comp&red to affluent users,
exceptions were for throat problems, genitourinary, eye problems gnd fever.

daqg

Triage advice and urgency:
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Zwaanswijk 895 253 Nurse

2015 patients (within
Netherlands General

practice
25

Njeru 587 cases

2017 587 Nurse
USA controls

7

Jacome

2018 148,099 Nurse
Portugal calls

24

cooperative)

General
population

Adult callers
with and
without
limited
English
proficiency
(LEP)

General
population
(Older age
groups 65+)
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¢ Out of hours calls most frequently resulted in: advice to visit an oft-of-hours centre
(34.1%), followed by a GP home visit (12.2%) or self-care advicé-be@g provided (10.2%).
Whereas in-hours calls mainly resulted in: advice to contact a déntigt (27.6%), a NHS 24
service clinician calling the patient (21.1%) or advice to contact@ G€(19.2%).

Triage advice and urgency: m
e Urgency variation was symptom specific: For Cystitis/Urinary &%’eglons 93.4% of variation
ascribed to differing patient characteristics. For cystitis urgencyPwassignificantly lower for
females and lower for adult patients; for lacerations and cuts: uﬂ?régcy significantly higher
for patients over 5 years old than for younger children ngherq/grfétmn in urgency

1ejal sa
/(Jenu

1
w
Z

occurred at lowest two urgency levels. 5%8 %
QT

. . 3° =
Triage advice and urgency: 5 g

* Nurse recommendations for higher urgency care, (ambulance visit the ED, or schedule an
acute appointment) were more frequent for limited English prc;ﬁci@gcy callers (LEP) callers
than non-LEP callers (49.4% versus 39.0%; P < 0.0004), dlfferenEes Eemamed significant after
adjustment for co-morbidities. g
* The LEP patients were less likely to follow the recommendati@ns%iven by the nurse, n

(%): 339 (60.9%) versus 379 (69.4%) - even after adjusting for sgx,oé-morbidity, caller type

ado

(self or surrogate), duration of call, and recommended action % %
-~ O
Patient/symptom characteristics: § ;
e Majority of users were female (63% vs. 37%), most users weréydﬁnger than 80 years old
(60.6% vs. 39.4%). Mean age: 77.3. ‘('SD. s
e Most common symptoms were: pain (18.1%), respiratory tract in ﬁ ctions (11.9%),
digestive problems (8.6%), diabetes mellitus (6.4%) %
('D

Triage urgency and advice
Users in the “oldest old” group were more often referred to ED (518:6 vs. 40% of those in the
“65-79 age” group) and less often advised to rely on self-care (11%Xs. 15%).

V11-Z391
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Hsu
2011
England

21

Cook
2013
England

20

402,959 Nurse
calls

about

older

people

(In 12-

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))
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Patient/Symptom characteristics
® The age of the callers ranged from 65 to 109 years (mean = 7&78;’~}ned|an = 76; Standard
Deviation =7.856; mode = 65). During the study period, the est”&a@d proportion of people
aged 65 years and over was approximately 16% of the England and°WaIes population, but

accounted for only 7.2% of service use.

enue

%SJ S

* Amongst older adults, service use increased with age, with high€cuse among women than

men

0Q "¢c0c

Triage advice and urgency
Overall, the largest advice category was to visit GP, primary carg E\/lce (PCS) or dentist on
the same day: 28%, (n = 112,778), followed by home care 25. 493-@15 102,406) and being
advised to see their GP, PCS or dentist, either routinely, 15. 2%(?;'1 o 51 ,419) or urgently 14.7%
(n =59,154), being referred to the emergency service 6.9% (n3 3 27:612) ED 5.4%(n =
21,650) and community services 2% (n = 7,931).

xal 01 pa
gpoysnwse

Patient and symptom characteristics
e For infants aged <1, highest call rates were found for ‘crying” §j
¢ High call rates were also found for symptoms relating to ’skin;hai nails’ and
‘colds/flu/sickness’ for all age groups; self-care and health mforgnat?n 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 f'"r cﬁlldren 1-3 and 43.9% of
calls for children aged 4-15 were managed with no onward refesrraéneeded by giving health

.IJ, v ‘Buiu
ofway/:dny wo;

rejlwis
Jwoor[

information and advice S &

eFor children aged <1, only 7% of calls were forwarded to A&E,@vhi'@ was markedly higher
for children aged 1-3 (12.3%) and for children aged 4-15 (13.5%). I-:fbwever, for GP
outcomes (urgent/same day/routine), this was higher for children %ed <1 (30%) than for
children aged 1-3 (24.5%) and 4-15 (23.5%) S
*The symptoms which contributed to the highest number of high u%ency calls related to

‘respiratory tract’ (n=840, 5.1%, ASR=32.7) and ‘neurological disordgrs’ (n=51, 8.4%,

vrl-zzla%u
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North
2010
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19
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163,608 Nurse
calls

General
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(users with
insurance
and

subscription)

General
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(users)
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Patient characteristics (seriousness of symptoms as investiga rough hospitalisation

rates).

This study compared hospitalisation rates in 3 groups, patients > 1) were digitally
triaged, 2) made a GP visit and 3) attended ED.
eTriaged patients are more likely to result in hospitalisation as;&@pared to those visiting a
GP; but less likely than those attending ED. 3% (n=547) of callégsgvﬁere hospitalised.
Hospitalisation rate varied by age: low (2%) for ages 3 — 17 to h¢g§§0% ) for 65+

eHospitalisation following triage call occurred quickly: 77% occsvrreawnh 48 hours of the

101 pge|al sos
snwssig
-zz0%renuer

3° =

call 5 5

eThose aged 65 years + were 5 times more likely to have probléms s requiring hospital
> 3

admission when presenting to the ED compared to callers.
eSymptom calls in the 65 years and older age group had hospltéillza%on rates close to 10%,

eFindings relating to symptoms: for adult abdominal pain, rategofﬁospnallsatlon between
]

1 |
q//

callers and ED attendees were similar.
*There was a higher proportion of female callers compared to %mgle ED attendees and GP
visits (females made up 72% of callers, 61% of GP visits and 56iof§D visits)

ue’

: - : 3
Patient/symptom characteristics S =
3 2

¢ Study compared surrogate (calls made by someone on behalfg)f &e patient) calls to self
calls, made by the patient themselves 3 8

Adult calls accounted for 105,866 (65%) of the total calls, of these, 114 646 (14%) were made
by surrogate; men and the elderly were the two most over-represegted groups in surrogate
calls
e For surrogate calls, the top 5 symptoms were: abdominal pain, vq?niting or nausea, other,
skin problems, dizziness. In self calls the top symptoms were: abdo%inal pain, skin

1ed
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z problems, chest pain, other, eye or vision problems. = =

a P
5 *\omiting or nausea, dizziness or light-headedness, and other ger%significantly more likely
6 to be reported by surrogate callers. Abdominal pain, skin probl@msgchest pain, and eye or
7 vision problems were significantly more likely to be reported bﬁselﬁcallers
g eSurrogate calls, as a percent of total calls by age group, mcrea&ed glth the age of the
10 patient eCalls concerning women patients made up 70% (n= 74,@69$Of all adult calls, of
11 which 9% (n=6780) were made by surrogates. Of the 31,797 caFPsglg)ut male patients, 25%
g (n=7866) were made by surrogates. Overall, males were the su@gcgof 54% of surrogate
14 calls and 26% of self calls. ;'i% g

==
15 . . a28
16 Triage advice and urgency S 3%
17 e Emergency advice was recommended 28% (n=29,371) of all c§|ls 38% (n=5545) of
B surrogate calls ended with this nurse recommendation comparéd t8 26% (n=23,826) of self
20 calls (OR 1.72; 95% Cl 1.66 to 1.79). ‘-‘; =

o
21 * Advice urgency increased with age for both surrogates and self ca@s
22 S 3
23 3 <
24 2 3
25 a 5
26 0 =
27 i g
28 23
29 S <
30 3 2
31 S 2
(o]

32 TN
33 =
34 @
35 9
36 S
37 3
38 g
39 -
41 s
42 N
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Supplementary table 2: Change in wider healthcare service use following digital triage implementations (8 stucEes)g
a B
2 &
o O
First Study type Sample / Staff Participants Comparator Findings r2lating to change in wider health care
author data size conducting service u% (rijrimary care, hospitalisations,
Year digital triage ambulan@ns_lgvices, ED attendance)
Country % 02
o nu N
Reference =38
Lattimer Cost >14000 General population  Usual care Primary cglgg)uring intervention period GPs
2000 effectiveness Control Nurse (within (referralto a made 428515%@r home visits, generating savings
England report of group (n = general GP) of £3360 F2578 to £4198) in a year.
32 controlled 7308 calls) practice Hospitali@:zgr@s: The cost of providing nurse
trial Intervention  cooperative) telephon@cofRsultation was £81 237 per annum;
group (Nurse cost savings vgvere estimated to be £94 422 due
telephone to reduct®n &f other costs for the NHS arising
consultation): from redueedeemergency admissions to hospital.
(n=7184 5 S
calls) 2 5
Munro Routine data  Study General population  Service use in Primary eare};ol'here was a significant decrease in
2000 analysis corresponds  Nurse regions with no  use of GP%O peratives at sites using digital
England to the 1st NHS direct triage: changg in estimated trend from increase
29 year of of 2.0% pg_r ninth before to - 0.8% afterwards
operation: (estimateﬁ relative change - 2.9% (95%
]
68 500 NHS confidenc% ingerval (Cl)- 4.2% to - 1.5%).
direct calls compare@toﬁegligible change in control: from
from the 1.3 0.8%a m@ptlﬂ)efore to 0.9% afterwards (relative
million change Oﬁ%;§I: -0.9% to 1.1%))
people Ambulance s%rvices: Changes in trends were
served. small and norssignificant

ED attendancgs: Changes in trends were small,
variable and mbt significant.
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Dale Controlled 635 calls Nurse and Callers to Usual care Ambulang s@vices: 52% (n=330) of calls were

2003 trial digitally paramedic emergency service (ambulance triaged asnotrequiring emergency ambulance.

England triaged by for non-emergency  dispatch) of these:‘%T%ﬁwad moderate urgency: care

36 ambulance concern (aged needed withig,24 hours; 26% needed a routine

service; 611 2+) appointmg‘%ntﬂ7% self care sufficient. Overall,

non-triaged 9.8% of a@ll%tgances were cancelled in the

calls intervent%ggﬂroups (where this was offered).
ED atten@gq@s: In the intervention group: 81%
of patientg g:i%’ ed as requiring ambulance call
outs atte”RdB@ED; 63.4% of patients triaged as

QD

not requigrg 3mbulance attended ED.
Hospitaliggﬁrs: Some inconsistency in triage:
10% of th®se %iaged as not requiring ambulance
dispatch %bs’e‘quently required hospital
admissio® =

Mark Mixed Numbers of Nurse General population  Service use Primary égre{.éfl’wo main 'transitions': 1.Inital

2003 methods calls analysed before increase iff GRcooperative workload and in-

England (routine data across three implementation  hours calg', Félowed by fall in OOH GP co-

46 analysis + years: operativewo%load by 18%. Use of primary care
observation, 5126 (year centres dgclinfd following the arrival of NHS
interviews) 1998) Direct; aII@_caéon of home visits initially

5702 (1999) increased%heg decreased; OOH doctor advice
4698 (2000) progressiﬁelyd‘pcreased. Within older age groups:
decline i@otg use of primary care centres and
home visigs, Bt a rise in doctor advice.
ED atten@andes: Progressive increase in ED
attendange S
Dunt Four Random Nurse (Two General population 1. Service use Primary careSome types of out of hours care

2005 controlled sampling "standalone" before became moreJrequent in sites using digital

Australia trials (350 call centres) implementation triage service§

30 households 2. Ambulance sé;rvices: Overall no change in any

per trial site) Implementation  site o}
of two o

m

N

l'_

_|

>
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Munro
2005
England
28

Morimura Routine data

2010
Japan
(Tokyo)
35

Surveys with
care

providers

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 General population  Service before
non-clinical

call handler

implementation,
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Primary c%&ghe 3 year period following digital
triage m@@nentatlon was associated with a
reductlorﬁﬁcglls to OOH general practice. In the
context og@ Bnderlying trend of demand rising
by about g-,g&ch year, the introduction of digital
triage waSJassauated with an immediate 3% fall
in demana coupled with a reversal of the trend
so that dénagd began to fall by almost 8% per
year > T

Ambulange services: No significant change in
emergengy a%bulance service use.

ED atten&m@s There was negligible change in
use of en’%rgency departments,.

Ambulanae sgrwces Number of ambulances
used per ) mlglon was statistically reduced
compare@w@ that of the previous year: 46 846
vs. 44 68% p<P.0001. The out of hours
ambulanc2 ue per 1 million people was also
significangly réduced: 31 965 vs. 30 370.
Hospita/i{&itio@s: In those who were referred to a
hospital by ardambulance (n=3252) 30.8% (1000
cases) were hgspitalised. The emergency
hospitalisatio8 rate (EHR) decreased annually
before the inffoduction of digital triage service.
However, thegate after its introduction was
statistically higher 36.5% vs. 37.8%,

v11-7z3
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3 p<0.0001&EH8 increased following the
4 . SR :
5 introduct®n &f the service).
Q o©
6 S 3
7 7 o
8 Turner Routine data 400,000 calls  Non-clinical General population  Control sites Primary cBre&n one site - statistically significant
9 2013 analysis in first year call handler selected to reductlormr,x,.,lﬁgent care attendances; 3 sites:
10 England of operation match reductlorﬁ@;ﬁélls to former (nurse led) digital
:; 38 analysed. equivalent triage sergéNOverall no change in primary care
13 geographical could be &tf’s’ﬂ@.:ted to implementation
14 areas Ambulang’éﬁqwces Reduction in ambulance
15 emergen@y«z%ls in 1 site and an increase in
16 another s&@ %II sites showed increase in
17 emergenéS/ arﬁ;bulance incidents. Overall no
18 change |n:em§rgency service (999) calls were
19 attrlbuta@e tmmplementatlon
;? ED attendtméés Overall no change could be
2 attrlbuted}to @plementatlon
23 g )
24 s 2
25 a2 3
26 0 =
27 i g
28 23
29 S <
30 3 2
31 S -
2 33
33 e §
34 @
35 @)
36 g
37 3
38 2
39 ~
41 =
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Supplementary table 3: Studies investigating patient level outcomes: service use, adherence with advice and h%sp lisations (6 studies)
-]
First Study Sample/ Staff Participan Comparison Key patient level service t‘gse dings
author design datasize  conducting ts groups used in -
Year digital analyses §
Country triage 3
Reference gg
Foster Routine 4493 Nurse General Three groups: ED Attendance 8 % (358 OEZEJ%B) of callers were advised to attend
2003 data calls, of population 1) Callers triaged to ED. Of these, where data wgs'gvallable 64.2% (124 of 193)
England analysis  which 193 ED who attended followed the advice to wsﬁlﬁ)gmth the same presenting
27 & data were ED complaint. 3 U’ =
linkage advised 2) Callers triaged ® 2.4% (99 of 4135) went ’@ f[&for the same presenting complaint
togo to to ED, who did not  as their contact following ’ena‘ge despite being given other advice
ED attend Hospitalisations 66.9% (8§of &24) of those attending ED after
3) Callers who being advised to were ser@'ho%e without further referral.
received different However, 10 were referred>or>EW|th|n the hospital and seven were
triage advice who admitted. 0.3% of callers (4;5 o§4235) who were not advised to
attended ED attend A&E and were subgqu%ntly admitted raised concerns
about the quality of triage2 3
Sprivulis Routine 13,019 Nurse General Two groups: ED Attendance 6.5% (842 8f 15019) of patients attending ED had
2004 data presentati population 1) ED users called a  contacted the digital triag@_seélice in 24 hours prior to
Australia  analysis onsto ED digital triage attendance. 3 °
34 & data service in 24 hours  Hospitalisations For thos&rlaged to 'immediate/prompt care'
linkage prior to attending and 'non-urgent' care by I-F__p a&d who presented to the ED (in the
ED latter group, against the tigage€advice), there was a similar
2)ED users not hospital admissions rate afd ER triage distribution.
digitally triaged 20N
Stewart Routine 3312 calls Nurse Children Two main matched ED Attendance *88% of th'ose@igitally triaged to attend ED did so
2006 data to NHS and young patient groups: within 1 hour. e 88% of those gdvised to take another course of
England analysis  Direct adults 1) Patients advised, action attended A&E within 4 8ours.
37 & data North aged through digital ¢ Some indication that those tgfiaged presented with higher
linkage  West under 16 triage, to attend urgency complaints, based ondigher urgency advice within ED
Coast, A&E in the last 12 triage using “Manchester triagé group 5-point system” for digitally
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2 5 X
z and hours (n =299) triaged patients, comparea‘tolgelf—referrals
5 14,029 2) Patients given *74% of digitally triaged pstleg:;s were discharged home
6 patients alterative triage compared to 56% of those—cef@rred by GPs and 64% of those who
7 who advice, but who self referred. ; >
8 attended still attended ED § %‘T
9 ED ( (n=163) » Hospitalisations: 27% o f@nl?| geferrals, 10% of the self-referral
10 between Additional groups:  group and 15% of NHS Dir gc;;l:éferrals were admitted. Of those
n the 1st of Those attending ED  admitted patients referre &@@HS Direct 52% were advised to
12 Decembe who were GP attend A&E, and 48% wer %»ggy'é’n other advice.
13 r 2002and referred and self- =8 g
14 o
15 28th of referred. g_gg
16 February ;8 %
17 2003) e
18 Byrne Surveys 268 Nurse Calls about None General Practice use Amo%g callers digitally triaged to self-care,
19 2007 callers abdominal 93% (64 of 69) reported th@t taey had followed the advice to look
20 England pain, after themselves at home,":gvhﬁ?_'e five 7% (5 of 69) reported that
21 26 cough or they had chosen not to dogo. Bf the five, three said they had
;; sore decided to go to their GP @cagse despite the advice of NHS
2 throat Direct, they thought the cgndﬁon was sufficiently severe to
25 require such a visit. A furtl%er fzwo said that their condition
26 deteriorated after being truaged so they then decided to contact
27 their GP 3
28 Siddiqui Routine 12,741 Nurse General n/a ED Attendance Compllance wlth ED attendance advice was
29 2019 data triaged population between 29-69% e There \gas Elgher compliance if ambulance was
30 Australia  analysis cases advised (53-69%) and e loges€compliance when self-transport to
31 39 & data linked to ED was recommended (29%). BAppropriateness of attendance to
;; linkage  72.577 ED ED for those using TTAC w;ﬁ's c%nparable to those who hadn't
34 presentati been triaged by TTAC. U1
35 ons * 4% of ED presentations betv\@en 2016-2017 had contacted the
36 digital triage service 3
37 o
38 g
39 -
41 =
42 N
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Turbitt
2015
Australia
31

Surveys

1150
parents
attending
ED

Nurse

Parents of Some comparisons

children between parents
who called and did
not call the digital
triage service.

ED Attendance * 20% (23(%of 8150) of parents had called the
digital triage service aheatg'of Ep attendance for their child's lower
urgency concern ¢ 70% o@ho&e digitally triaged attended ED
because they were adwse@to attend. ¢ 22% of those digitally
triaged attended ED becaqge t&;‘ey were still worried after
receiving alternative digita trlgge advice (not to attend). ¢ Of
overall ED users: 16% of r%ﬁmdents had not heard of the digital
triage service; 53% were aﬁ/argof the service, but thought it
would not be helpful.
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