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ABSTRACT
Objective  To evaluate service use, clinical outcomes and 
user experience related to telephone-based digital triage 
in urgent care.
Design  Systematic review and narrative synthesis.
Data sources  Medline, Embase, CINAHL, Web of Science 
and Scopus were searched for literature published 
between 1 March 2000 and 1 April 2020.
Eligibility criteria for selecting studies  Studies of 
any design investigating patterns of triage advice, wider 
service use, clinical outcomes and user experience relating 
to telephone based digital triage in urgent care.
Data extraction and synthesis  Two reviewers extracted 
data and conducted quality assessments using the mixed 
methods appraisal tool. Narrative synthesis was used to 
analyse findings.
Results  Thirty-one studies were included, with the 
majority being UK based; most investigated nurse-led 
digital triage (n=26). Eight evaluated the impact on 
wider healthcare service use following digital triage 
implementation, typically reporting reduction or no change 
in service use. Six investigated patient level service use, 
showing mixed findings relating to patients’ adherence 
with triage advice. Evaluation of clinical outcomes was 
limited. Four studies reported on hospitalisation rates of 
digitally triaged patients and highlighted potential triage 
errors where patients appeared to have not been given 
sufficiently high urgency advice. Overall, service users 
reported high levels of satisfaction, in studies of both 
clinician and non-clinician led digital triage, but with some 
dissatisfaction over the relevance and number of triage 
questions.
Conclusions  Further research is needed into patient 
level service use, including patients’ adherence with 
triage advice and how this influences subsequent use of 
services. Further evaluation of clinical outcomes using 
larger datasets and comparison of different digital triage 
systems is needed to explore consistency and safety. The 
safety and effectiveness of non-clinician led digital triage 
also needs evaluation. Such evidence should contribute 
to improvement of digital triage tools and service 
delivery.
PROSPERO registration number  CRD42020178500.

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, treat-
ment or diagnosis’,3 and includes national or 
regional help-lines, out of hours centres and 
emergency care providers.

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

Digital triage service delivery models vary 
widely. In England and Scotland digital triage 
is delivered by non-clinical call handlers, for 
example, through the 111 service, which 
operates 24/7, while in most other countries 
it is predominantly clinician (nurse) led.4–9 In 
part, digital triage has been implemented in 
response to increasing demand on primary 
care and EDs in the last several decades.10

Strengths and limitations of this study

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

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

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

	► The review was limited to studies published in 
English, which may have led to some evidence be-
ing overlooked.
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Despite wide adoption over the last several decades, 
there is limited evaluation of its impact on wider health-
care service use, clinical outcomes and user experience. 
No previous systematic reviews have focused solely on 
services that use digital triage; instead reviewing tele-
phone consultation and triage more broadly, including 
services that use digital triage and those that are not digi-
tally supported.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 satis-
faction 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 evalua-
tion of telephone-based digital triage within urgent care. 
It aims to evaluate wider healthcare service use, clinical 
outcomes and user experience in a range of in hours and 
out of hours urgent care settings in order to identify areas 
for improvement and the need for further research.

METHOD
This review uses a mixed-methods design and is reported 
according to the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) framework.14 
See online supplemental appendix 1 for the PRISMA 
checklist.15

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

Eligibility criteria
Eligibility criteria have been developed using the popu-
lation, interventions, comparators, outcomes and study 
designs principle16:
1.	 Population: studies that evaluated digital triage in the 

general population or within population subgroups 
(eg, older people).

2.	 Interventions: studies that assessed telephone based 
digital triage, which met all of the below criteria:
1.	 In services providing urgent care (excluding in-

hours GP)
2.	 That was used by the general population (not condi-

tion specific services).
3.	 That result in signposting advice (referral to a local 

service, such as ED, GP, ambulance dispatch and in 
some cases self-care advice).

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

All empirical study types published between 1 March 
2000 and 1 April 2020 in English were included: qualita-
tive, quantitative and mixed-methods studies.

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

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

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

Quality assessment
Quality assessment, including risk of bias, was conducted 
by two reviewers using the mixed methods appraisal tool 
(MMAT),17 which enables the assessment of mixed study 
types. The assessment was used to provide context, rather 
than to exclude studies.18 Based on the number of MMAT 
criteria met, studies were categorised as high (if all five 
MMAT criteria were met), medium (if three or four 
criteria were met) or low quality (if two or less criteria 
were met).

Data synthesis
Narrative synthesis18 was used due to the diversity of 
designs in the included studies. This included: gener-
ating a preliminary synthesis, exploring relationships in 
findings across studies, assessing the robustness of the 
evidence and summarising findings.18 Statistical meta-
analysis was not possible due to the heterogeneity of the 
included studies. Key findings within and between studies 
were grouped by outcome and visually summarised using 
a subgroup analyses method,18 which we modified to 
additionally present the strength of evidence. Where a 

 on January 10, 2022 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2021-051569 on 3 January 2022. D
ow

nloaded from
 

https://dx.doi.org/10.1136/bmjopen-2021-051569
https://dx.doi.org/10.1136/bmjopen-2021-051569
https://dx.doi.org/10.1136/bmjopen-2021-051569
https://dx.doi.org/10.1136/bmjopen-2021-051569
https://dx.doi.org/10.1136/bmjopen-2021-051569
http://bmjopen.bmj.com/


3Sexton V, et al. BMJ Open 2022;12:e051569. doi:10.1136/bmjopen-2021-051569

Open access

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

RESULTS
The search resulted in 6921 records, after duplicates 
were removed, there were 5010 records to screen at title 
and abstract level; 102 records were included for full-text 
screening, out of which 31 studies were included. See 
figure 1 for PRISMA flow chart.

Most included studies were of quantitative 
design (n=25)5 7 19–41 including: routine data analy-
ses(n=16),5 7 19–25 27 29 34 35 37–39 surveys(n=6),26 28 31 33 40 41 
controlled trials (n=2)30 36 and a quantitative descriptive 
study (n=1).32 There were fewer qualitative (n=4)42–45 and 
mixed-methods studies (n=2).6 46

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 
from Sweden (n=4),41 44 45 47 Australia (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 Most included the full range of service 

users (n=24),5 6 19 21–26 28 30 32–36 38–41 43–46 but some focused 
on subsets: older adults,21 24 younger age groups,20 37 
parents of children,31 men42 or adults with limited English 
proficiency (LEP).7

Most studies evaluated digital triage conducted by 
nurses (n=26),5 7 19–34 37 39 41–46 but some included non-
clinicians (n=3),6 38 40 nurses and paramedics (n=1)36 or 
nurses and non-clinical call handler (n=1).35

Most studies were of identifiable call centre-based 
services: England’s former National Health Service 
(NHS) Direct20 21 23 26 28 29 37 42–44 46 and current NHS 111 
service,38 40 Scotland’s NHS24,5 6 USA’s MayoClinic,7 19 22 
Portugal’s Linha Saude 24,24 Swedish Health Direct,41 44 45 
Australia’s Health Direct.34 A few involved smaller scale 
‘unnamed’ implementations30 39 or GP cooperatives.25 32 33 
Two were based in the emergency setting, one within an 
English ambulance service36 and one within an emer-
gency telephone service in Japan.35 Table 1 shows charac-
teristics of studies.

Figure 1  PRISMA flow chart. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.

 on January 10, 2022 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2021-051569 on 3 January 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


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

Open access�

Ta
b

le
 1

 
C

ha
ra

ct
er

is
tic

s 
of

 in
cl

ud
ed

 s
tu

d
ie

s 
(3

1 
st

ud
ie

s)

M
ai

n 
o

ut
co

m
e 

ar
ea

A
ut

ho
r

ye
ar

C
o

un
tr

y
R

ef
er

en
ce

S
tu

d
y 

d
es

ig
n

S
am

p
le

/d
at

a 
si

ze
U

rg
en

t 
o

r 
em

er
g

en
cy

 c
ar

e

S
ta

ff
 t

yp
e 

co
nd

uc
ti

ng
 

tr
ia

g
e

P
ar

ti
ci

p
an

ts
 a

nd
 

se
rv

ic
e 

na
m

e
C

o
m

p
ar

at
o

r
Q

ua
lit

y

U
se

r 
ex

p
er

ie
nc

e
B

jö
rk

m
an

20
18

S
w

ed
en

44

Q
ua

lit
at

iv
e:

'N
et

no
gr

ap
hi

c'
 

m
et

ho
d

 u
si

ng
 

in
fo

rm
at

io
n 

fr
om

 
on

lin
e 

fo
ru

m
s 

us
in

g 
si

x 
st

ep

D
at

a 
co

lle
ct

ed
 fr

om
 3

 
on

lin
e 

fo
ru

m
s

U
rg

en
t

N
ur

se
G

en
er

al
 p

op
ul

at
io

n
N

on
e

H
ig

h

U
se

r 
ex

p
er

ie
nc

e
O

'C
at

ha
in

20
14

E
ng

la
nd

40

Q
ua

nt
ita

tiv
e:

S
ur

ve
y

S
ur

ve
y 

se
nt

 t
o 

12
00

 
p

at
ie

nt
s 

fr
om

 4
 p

ilo
t 

si
te

s,
 1

76
9 

re
sp

on
d

ed
 

an
d

 w
er

e 
in

cl
ud

ed
 fo

r 
an

al
ys

is

U
rg

en
t

N
on

- c
lin

ic
al

 c
al

l 
ha

nd
le

r
G

en
er

al
 p

op
ul

at
io

n
N

on
e

M
ed

iu
m

U
se

r 
ex

p
er

ie
nc

e
M

cA
te

er
20

16
S

co
tla

nd
6

M
ix

ed
 m

et
ho

d
s:

 
su

rv
ey

 a
nd

 
in

te
rv

ie
w

s

S
ur

ve
y:

 A
ge

 a
nd

 
se

x-
st

ra
tifi

ed
 r

an
d

om
 

sa
m

p
le

 o
f 2

56
 a

d
ul

ts
 

fr
om

 e
ac

h 
of

 1
4 

S
co

tt
is

h 
G

P
 s

ur
ge

rie
s,

 
fin

al
 s

am
p

le
 w

as
 

11
90

.
In

te
rv

ie
w

s:
 3

0 
se

m
is

tr
uc

tu
re

d
 

in
te

rv
ie

w
s

U
rg

en
t

N
on

-c
lin

ic
al

 c
al

l 
ha

nd
le

r
G

en
er

al
 p

op
ul

at
io

n 
(N

at
io

na
l H

ea
lth

 
S

er
vi

ce
 (N

H
S

) 2
4 

us
er

s 
an

d
 n

on
-u

se
rs

)

In
te

rv
ie

w
ee

s 
(fr

om
 

su
rv

ey
 r

es
p

on
d

en
ts

) 
gr

ou
p

ed
 in

to
 s

at
is

fie
d

 
us

er
s,

 d
is

sa
tis

fie
d

 
us

er
s 

an
d

 n
on

-u
se

rs

H
ig

h

U
se

r 
ex

p
er

ie
nc

e
R

ah
m

q
vi

st
20

11
S

w
ed

en
41

Q
ua

nt
ita

tiv
e:

S
ur

ve
y

R
an

d
om

 s
am

p
le

 o
f 

66
0 

ca
lle

rs
, m

ad
e 

at
 

on
e 

ca
ll 

ce
nt

re
 s

ite
 in

 
O

ct
ob

er
 2

00
8

U
rg

en
t

N
ur

se
G

en
er

al
 p

op
ul

at
io

n
(1

) C
as

es
: t

ho
se

 w
ho

 
d

is
ag

re
ed

 w
ith

 n
ur

se
 

ad
vi

ce
 a

nd
 fe

lt 
th

ey
 

ne
ed

ed
 h

ig
he

r 
le

ve
l 

of
 c

ar
e;

 (2
) C

on
tr

ol
s:

 
th

os
e 

w
ho

 d
is

ag
re

ed
 

w
ith

 n
ur

se
 a

d
vi

ce
 

O
R

 fe
lt 

th
ey

 n
ee

d
ed

 
hi

gh
er

 le
ve

l o
f c

ar
e;

 
(3

) o
th

er
 c

al
le

rs

M
ed

iu
m

U
se

r 
ex

p
er

ie
nc

e
G

oo
d

e
20

04
E

ng
la

nd
43

Q
ua

lit
at

iv
e:

In
te

rv
ie

w
 s

tu
d

y
60

 in
te

rv
ie

w
s

U
rg

en
t

N
ur

se
G

en
er

al
 p

op
ul

at
io

n
N

on
e

H
ig

h

U
se

r 
ex

p
er

ie
nc

e
W

in
ne

b
y

20
14

S
w

ed
en

45

Q
ua

lit
at

iv
e:

In
te

rv
ie

w
 s

tu
d

y
8 

se
m

is
tr

uc
tu

re
d

 
in

te
rv

ie
w

s
U

rg
en

t
N

ur
se

G
en

er
al

 p
op

ul
at

io
n

N
on

e
H

ig
h

U
se

r 
ex

p
er

ie
nc

e
G

oo
d

e
20

04
E

ng
la

nd
42

Q
ua

lit
at

iv
e:

In
te

rv
ie

w
 s

tu
d

y
10

 s
em

is
tr

uc
tu

re
d

 
in

te
rv

ie
w

s
U

rg
en

t
N

ur
se

In
te

rv
ie

w
s 

fo
cu

se
d

 o
n 

m
en

N
on

e
H

ig
h C
on

tin
ue

d

 on January 10, 2022 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2021-051569 on 3 January 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


5Sexton V, et al. BMJ Open 2022;12:e051569. doi:10.1136/bmjopen-2021-051569

Open access

M
ai

n 
o

ut
co

m
e 

ar
ea

A
ut

ho
r

ye
ar

C
o

un
tr

y
R

ef
er

en
ce

S
tu

d
y 

d
es

ig
n

S
am

p
le

/d
at

a 
si

ze
U

rg
en

t 
o

r 
em

er
g

en
cy

 c
ar

e

S
ta

ff
 t

yp
e 

co
nd

uc
ti

ng
 

tr
ia

g
e

P
ar

ti
ci

p
an

ts
 a

nd
 

se
rv

ic
e 

na
m

e
C

o
m

p
ar

at
o

r
Q

ua
lit

y

P
at

te
rn

s 
of

 
tr

ia
ge

 a
d

vi
ce

P
ay

ne
20

01
E

ng
la

nd
23

R
ou

tin
e 

d
at

a 
an

al
ys

is
56

 4
50

 c
al

ls
U

rg
en

t
N

ur
se

G
en

er
al

 p
op

ul
at

io
n

N
on

e—
co

m
p

ar
is

on
s 

w
ith

in
 d

ig
ita

l t
ria

ge
 

ca
ll 

d
at

a

H
ig

h

P
at

te
rn

s 
of

 
tr

ia
ge

 a
d

vi
ce

E
lli

ot
20

15
S

co
tla

nd
5

R
ou

tin
e 

d
at

a 
an

al
ys

is
1 

28
5 

03
8 

ca
lls

U
rg

en
t

N
ur

se
G

en
er

al
 p

op
ul

at
io

n
N

on
e—

co
m

p
ar

is
on

s 
w

ith
in

 d
ig

ita
l t

ria
ge

 
ca

ll 
d

at
a

H
ig

h

P
at

te
rn

s 
of

 
tr

ia
ge

 a
d

vi
ce

Z
w

aa
ns

w
ijk

20
15

N
et

he
rla

nd
s25

R
ou

tin
e 

d
at

a 
an

al
ys

is
89

5 
25

3 
p

at
ie

nt
s

U
rg

en
t

N
ur

se
 (G

P
 

co
op

er
at

iv
e)

G
en

er
al

 p
op

ul
at

io
n

S
om

e 
co

m
p

ar
is

on
 

w
ith

 n
on

-d
ig

ita
l t

ria
ge

H
ig

h

P
at

te
rn

s 
of

 
tr

ia
ge

 a
d

vi
ce

N
je

ru
20

17
U

S
A

7

R
ou

tin
e 

d
at

a 
an

al
ys

is
58

7 
ca

se
s

58
7 

co
nt

ro
ls

U
rg

en
t

N
ur

se
Th

os
e 

ag
ed

 o
ve

r 
18

—
 (c

al
le

rs
 w

ith
 a

nd
 

w
ith

ou
t 

lim
ite

d
 E

ng
lis

h 
p

ro
fic

ie
nc

y)

P
at

ie
nt

s 
w

ith
 li

m
ite

d
 

E
ng

lis
h 

p
ro

fic
ie

nc
y 

co
m

p
ar

ed
 w

ith
 

E
ng

lis
h 

p
ro

fic
ie

nt

H
ig

h

P
at

te
rn

s 
of

 
tr

ia
ge

 a
d

vi
ce

Ja
co

m
e

20
18

P
or

tu
ga

l24

R
ou

tin
e 

d
at

a 
an

al
ys

is
14

8 
09

9 
ca

lls
U

rg
en

t
N

ur
se

G
en

er
al

 p
op

ul
at

io
n

(O
ld

er
 a

ge
 g

ro
up

s 
65

+
)

N
on

e 
- 

C
om

p
ar

is
on

s 
w

ith
in

 d
ig

ita
l t

ria
ge

 
ca

ll 
d

at
a

H
ig

h

P
at

te
rn

s 
of

 
tr

ia
ge

 a
d

vi
ce

H
su

20
11

E
ng

la
nd

21

R
ou

tin
e 

d
at

a 
an

al
ys

is
40

2 
95

9 
ca

lls
U

rg
en

t
N

ur
se

O
ld

er
 a

ge
 g

ro
up

s 
(a

ge
d

 o
ve

r 
65

 y
ea

rs
)

N
on

e
H

ig
h

P
at

te
rn

s 
of

 
tr

ia
ge

 a
d

vi
ce

C
oo

k
20

13
E

ng
la

nd
20

R
ou

tin
e 

d
at

a 
an

al
ys

is
35

8 
50

3 
ca

lls
U

rg
en

t
N

ur
se

ch
ild

re
n 

ag
ed

 0
–1

5
(<

1,
 1

–3
 a

nd
 4

–1
5 

ye
ar

s)
)

C
om

p
ar

is
on

s 
b

et
w

ee
n 

ag
e 

gr
ou

p
s

M
ed

iu
m

P
at

te
rn

s 
of

 
tr

ia
ge

 a
d

vi
ce

N
or

th
20

10
U

S
A

22

R
ou

tin
e 

d
at

a 
an

al
ys

is
20

 2
30

 c
al

ls
U

rg
en

t
N

ur
se

G
en

er
al

 p
op

ul
at

io
n 

(th
os

e 
w

ith
 

su
b

sc
rip

tio
n 

an
d

 
in

su
ra

nc
e)

Th
re

e 
co

m
p

ar
is

on
 

gr
ou

p
s:

(1
)T

ria
ge

d
 c

al
le

rs
; 

(2
) E

m
er

ge
nc

y 
D

ep
ar

tm
en

t 
(E

D
) 

at
te

nd
an

ce
s;

 (3
)

O
ffi

ce
 (G

P
) v

is
its

. 
(C

om
p

ar
is

on
 o

f 
ho

sp
ita

lis
at

io
n 

in
 

th
es

e 
gr

ou
p

s)

M
ed

iu
m

P
at

te
rn

s 
of

 
tr

ia
ge

 a
d

vi
ce

N
or

th
20

11
U

S
A

19

R
ou

tin
e 

d
at

a 
an

al
ys

is
O

ve
r 

th
e 

3-
ye

ar
 

p
er

io
d

: 1
05

 8
66

 a
d

ul
t 

ca
lls

 (6
5%

 o
f t

he
 t

ot
al

 
ca

lls
). 

O
f t

he
se

, 1
4 

64
6 

(1
4%

) w
er

e 
m

ad
e 

b
y 

a 
su

rr
og

at
e 

on
 

b
eh

al
f o

f t
he

 p
at

ie
nt

.

U
rg

en
t

N
ur

se
G

en
er

al
 p

op
ul

at
io

n 
(a

ge
d

 o
ve

r 
18

)
S

ur
ro

ga
te

 v
s 

se
lf 

ca
lls

M
ed

iu
m

Ta
b

le
 1

 
C

on
tin

ue
d

C
on

tin
ue

d

 on January 10, 2022 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2021-051569 on 3 January 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


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

Open access�

M
ai

n 
o

ut
co

m
e 

ar
ea

A
ut

ho
r

ye
ar

C
o

un
tr

y
R

ef
er

en
ce

S
tu

d
y 

d
es

ig
n

S
am

p
le

/d
at

a 
si

ze
U

rg
en

t 
o

r 
em

er
g

en
cy

 c
ar

e

S
ta

ff
 t

yp
e 

co
nd

uc
ti

ng
 

tr
ia

g
e

P
ar

ti
ci

p
an

ts
 a

nd
 

se
rv

ic
e 

na
m

e
C

o
m

p
ar

at
o

r
Q

ua
lit

y

S
er

vi
ce

 u
se

 
fo

llo
w

in
g 

tr
ia

ge
La

tt
im

er
20

00
E

ng
la

nd
32

Q
ua

nt
ita

tiv
e 

d
es

cr
ip

tiv
e:

 C
os

t-


ef
fe

ct
iv

en
es

s 
re

p
or

t 
fr

om
 c

on
tr

ol
le

d
 t

ria
l

>
14

 0
00

C
on

tr
ol

 g
ro

up
 (n

=
73

08
 

ca
lls

)
In

te
rv

en
tio

n 
gr

ou
p

 th
at

 
is

, N
ur

se
 t

el
ep

ho
ne

 
co

ns
ul

ta
tio

n 
(n

=
71

84
 

ca
lls

)

U
rg

en
t

N
ur

se
 (w

ith
in

 
ge

ne
ra

l p
ra

ct
ic

e 
co

op
er

at
iv

e)

G
en

er
al

 p
op

ul
at

io
n

U
su

al
 c

ar
e 

(re
fe

rr
al

 t
o 

a 
G

en
er

al
 P

ra
ct

ic
e)

 
co

m
p

ar
ed

 w
ith

nu
rs

e-
 le

d
 d

ig
ita

l t
ria

ge

M
ed

iu
m

S
er

vi
ce

 u
se

 
fo

llo
w

in
g 

tr
ia

ge
M

un
ro

20
00

E
ng

la
nd

29

R
ou

tin
e 

d
at

a 
an

al
ys

is
S

tu
d

y 
co

rr
es

p
on

d
s 

to
 t

he
 1

st
 y

ea
r 

of
 

op
er

at
io

n,
 w

he
re

 6
8 

50
0 

N
H

S
 d

ire
ct

 c
al

ls
 

fr
om

 t
he

 1
.3

 m
ill

io
n 

p
eo

p
le

 s
er

ve
d

.

U
rg

en
t

N
ur

se
A

ll 
co

nt
ac

ts
 w

ith
 

th
es

e 
im

m
ed

ia
te

 
ca

re
 s

er
vi

ce
s 

(a
t 

tim
e 

sp
an

ni
ng

 b
ef

or
e 

an
d

 
af

te
r 

in
tr

od
uc

tio
n 

of
 

ca
ll 

ce
nt

re
 b

as
ed

 
se

rv
ic

e)

S
er

vi
ce

 u
se

 in
 

re
gi

on
s 

w
he

re
 d

ig
ita

l 
tr

ia
ge

 s
er

vi
ce

 w
as

 
in

tr
od

uc
ed

, c
om

p
ar

ed
 

w
ith

 r
eg

io
ns

 w
ith

 n
o 

im
p

le
m

en
ta

tio
n

H
ig

h

S
er

vi
ce

 u
se

 
fo

llo
w

in
g 

tr
ia

ge
D

al
e

20
03

E
ng

la
nd

36

C
on

tr
ol

le
d

 t
ria

l
63

5 
tr

ia
ge

d
 c

al
ls

61
1 

no
n-

tr
ia

ge
d

 c
al

ls
E

m
er

ge
nc

y
N

ur
se

 a
nd

 
p

ar
am

ed
ic

 (w
ith

in
 

em
er

ge
nc

y 
co

nt
ro

l r
oo

m
)

G
en

er
al

 p
op

ul
at

io
n,

 
ca

lli
ng

 t
he

 e
m

er
ge

nc
y 

se
rv

ic
e 

fo
r 

no
n-


em

er
ge

nc
y 

co
nc

er
ns

 
(o

nl
y 

th
os

e 
ag

ed
 2

+
)

Th
e 

co
nt

ro
l g

ro
up

 
no

t 
of

fe
re

d
 t

ria
ge

 
w

as
 c

om
p

ar
ed

 w
ith

 
ca

lls
 d

ig
ita

lly
 t

ria
ge

d
 

ei
th

er
 b

y 
nu

rs
es

 o
r 

p
ar

am
ed

ic
s.

H
ig

h

S
er

vi
ce

 u
se

 
fo

llo
w

in
g 

tr
ia

ge
Fo

st
er

20
03

E
ng

la
nd

27

R
ou

tin
e 

d
at

a 
an

al
ys

is
 a

nd
 d

at
a 

lin
ka

ge

44
93

 c
al

ls
, o

f w
hi

ch
 

19
3 

w
er

e 
ad

vi
se

d
 

to
 g

o 
to

 E
m

er
ge

nc
y 

D
ep

ar
tm

en
t 

(E
D

)

U
rg

en
t

N
ur

se
G

en
er

al
 p

op
ul

at
io

n
Th

re
e 

co
m

p
ar

is
on

 
gr

ou
p

s:
1.

	C
al

le
rs

 t
ria

ge
d

 
to

 E
m

er
ge

nc
y 

D
ep

ar
tm

en
t 

(E
D

), 
w

ho
 a

tt
en

d
ed

2.
	 C

al
le

rs
 t

ria
ge

d
 t

o 
E

D
 w

ho
 d

id
 n

ot
 

at
te

nd
3.

	C
al

le
rs

 w
ith

 
d

iff
er

en
t 

tr
ia

ge
 

ou
tc

om
e 

w
ho

 
at

te
nd

ed
 E

D
.

M
ed

iu
m

S
er

vi
ce

 u
se

 
fo

llo
w

in
g 

tr
ia

ge
M

ar
k

20
03

E
ng

la
nd

46

M
ix

ed
 m

et
ho

d
s 

(ro
ut

in
e 

d
at

a 
an

al
ys

is
 +

in
te

rv
ie

w
s)

N
um

b
er

s 
of

 c
al

ls
 

an
al

ys
ed

 a
cr

os
s 

3 
ye

ar
s:

51
26

 (y
ea

r 
19

98
)

57
02

 (1
99

9)
46

98
 (2

00
0)

U
rg

en
t

N
ur

se
G

en
er

al
 p

op
ul

at
io

n
n/

a
Lo

w

Ta
b

le
 1

 
C

on
tin

ue
d

C
on

tin
ue

d

 on January 10, 2022 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2021-051569 on 3 January 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


7Sexton V, et al. BMJ Open 2022;12:e051569. doi:10.1136/bmjopen-2021-051569

Open access

M
ai

n 
o

ut
co

m
e 

ar
ea

A
ut

ho
r

ye
ar

C
o

un
tr

y
R

ef
er

en
ce

S
tu

d
y 

d
es

ig
n

S
am

p
le

/d
at

a 
si

ze
U

rg
en

t 
o

r 
em

er
g

en
cy

 c
ar

e

S
ta

ff
 t

yp
e 

co
nd

uc
ti

ng
 

tr
ia

g
e

P
ar

ti
ci

p
an

ts
 a

nd
 

se
rv

ic
e 

na
m

e
C

o
m

p
ar

at
o

r
Q

ua
lit

y

S
er

vi
ce

 u
se

 
fo

llo
w

in
g 

tr
ia

ge
S

p
riv

ul
is

20
04

A
us

tr
al

ia
34

R
ou

tin
e 

d
at

a 
an

al
ys

is
 &

 d
at

a 
lin

ka
ge

13
 0

19
 p

re
se

nt
at

io
ns

 
to

 E
m

er
ge

nc
y 

D
ep

ar
tm

en
t 

(E
D

) 
of

 w
hi

ch
 8

42
 w

er
e 

id
en

tifi
ed

 a
s 

ha
vi

ng
 

co
nt

ac
te

d
 H

ea
lth

-
D

ire
ct

 w
ith

in
 t

he
 2

4 
ho

ur
s 

p
er

io
d

 p
rio

r 
to

 
p

re
se

nt
at

io
n.

U
rg

en
t

N
ur

se
G

en
er

al
 p

op
ul

at
io

n—
al

l p
at

ie
nt

s 
w

ho
 

co
nt

ac
te

d
 t

he
 d

ig
ita

l 
tr

ia
ge

 s
er

vi
ce

 d
ur

in
g 

th
e 

1-
ye

ar
 s

tu
d

y 
p

er
io

d

1.
	P

at
ie

nt
s 

w
ho

 w
er

e 
d

ig
ita

lly
 t

ria
ge

d
 

p
rio

r 
to

 a
tt

en
d

in
g 

E
D

2.
	P

at
ie

nt
s 

w
ho

 w
er

e 
no

t 
d

ig
ita

lly
 t

ria
ge

d

H
ig

h

S
er

vi
ce

 u
se

 
fo

llo
w

in
g 

tr
ia

ge
D

un
t

20
05

A
us

tr
al

ia
30

Q
ua

nt
ita

tiv
e:

 fo
ur

 
tr

ia
ls

 in
cl

ud
in

g 
su

rv
ey

s 
(s

el
f-


re

p
or

te
d

 s
er

vi
ce

 
us

e)

R
an

d
om

 s
am

p
lin

g 
(3

50
 h

ou
se

ho
ld

s 
p

er
 

tr
ia

l s
ite

)

U
rg

en
t

N
ur

se
G

en
er

al
 p

op
ul

at
io

n
2 

si
te

s 
us

in
g 

‘s
ta

nd
al

on
e’

 
te

le
p

ho
ne

 t
ria

ge
 

w
hi

ch
 u

se
d

 ‘c
al

l 
ce

nt
re

 s
of

tw
ar

e’
2 

em
b

ed
d

ed
 

te
le

p
ho

ne
 t

ria
ge

 s
ite

s 
us

in
g 

p
ap

er
 b

as
ed

 
p

ro
to

co
ls

M
ed

iu
m

S
er

vi
ce

 u
se

 
fo

llo
w

in
g 

tr
ia

ge
M

un
ro

20
05

E
ng

la
nd

28

Q
ua

nt
ita

tiv
e:

 
S

ur
ve

ys
 (c

ar
e 

p
ro

vi
d

er
s)

57
1 

su
rv

ey
s 

se
nt

 
(1

88
/2

97
) r

es
p

on
se

s 
fr

om
 G

P
 c

oo
p

er
at

iv
es

, 
(3

5/
35

) f
or

 a
m

b
ul

an
ce

 
se

rv
ic

es
 a

nd
 (2

00
/2

39
) 

fo
r 

em
er

ge
nc

y 
d

ep
ar

tm
en

ts

U
rg

en
t

N
ur

se
S

ur
ve

ys
 s

en
t 

to
 c

ar
e 

p
ro

vi
d

er
s 

(g
en

er
al

 
us

e 
of

 s
er

vi
ce

s 
fo

llo
w

in
g 

N
H

S
 d

ire
ct

 
im

p
le

m
en

ta
tio

ns
)

n/
a

M
ed

iu
m

S
er

vi
ce

 u
se

 
fo

llo
w

in
g 

tr
ia

ge
S

te
w

ar
t

20
06

E
ng

la
nd

37

R
ou

tin
e 

d
at

a 
an

al
ys

is
 &

 d
at

a 
lin

ka
ge

33
12

 c
al

ls
 t

o 
ca

ll 
ce

nt
re

 b
as

ed
 

se
rv

ic
e,

 a
nd

 1
4 

02
9 

p
at

ie
nt

s 
w

ho
 

at
te

nd
ed

 E
m

er
ge

nc
y 

D
ep

ar
tm

en
t 

(E
D

)

U
rg

en
t

N
ur

se
C

hi
ld

re
n 

an
d

 y
ou

ng
 

ad
ul

ts
 a

ge
d

 u
nd

er
 1

6
1.

	P
at

ie
nt

s 
ad

vi
se

d
 

th
ro

ug
h 

d
ig

ita
l 

tr
ia

ge
 t

o 
at

te
nd

 E
D

2.
	P

at
ie

nt
s 

gi
ve

n 
al

te
rn

at
iv

e 
re

fe
rr

al
 

ad
vi

ce
, t

hr
ou

gh
 

d
ig

ita
l t

ria
ge

, b
ut

 
w

ho
 s

til
l a

tt
en

d
ed

 
E

D
3.

	 P
at

ie
nt

s 
re

fe
rr

ed
 t

o 
E

D
 b

y 
th

ei
r 

G
P

4.
	S

el
f-

re
fe

rr
al

s 
to

 E
D

H
ig

h

Ta
b

le
 1

 
C

on
tin

ue
d

C
on

tin
ue

d

 on January 10, 2022 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2021-051569 on 3 January 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


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

Open access�

M
ai

n 
o

ut
co

m
e 

ar
ea

A
ut

ho
r

ye
ar

C
o

un
tr

y
R

ef
er

en
ce

S
tu

d
y 

d
es

ig
n

S
am

p
le

/d
at

a 
si

ze
U

rg
en

t 
o

r 
em

er
g

en
cy

 c
ar

e

S
ta

ff
 t

yp
e 

co
nd

uc
ti

ng
 

tr
ia

g
e

P
ar

ti
ci

p
an

ts
 a

nd
 

se
rv

ic
e 

na
m

e
C

o
m

p
ar

at
o

r
Q

ua
lit

y

S
er

vi
ce

 u
se

 
fo

llo
w

in
g 

tr
ia

ge
B

yr
ne

20
07

E
ng

la
nd

26

Q
ua

nt
ita

tiv
e:

 S
ur

ve
y

26
8 

ca
lle

rs
U

rg
en

t
N

ur
se

G
en

er
al

 p
ub

lic
 w

ith
 

3 
sy

m
p

to
m

 t
yp

es
 

(a
b

d
om

in
al

 p
ai

n 
or

 
co

ug
h 

an
d

/o
r 

so
re

 
th

ro
at

)

N
on

e
H

ig
h

S
er

vi
ce

 u
se

 
fo

llo
w

in
g 

tr
ia

ge
M

or
im

ur
a

20
10

Ja
p

an
35

R
ou

tin
e 

d
at

a 
an

al
ys

is
26

 1
38

 t
el

ep
ho

ne
 

co
ns

ul
ta

tio
ns

E
m

er
ge

nc
y

N
ur

se
 a

nd
 c

al
l 

ha
nd

le
r

G
en

er
al

 p
op

ul
at

io
n

N
on

e
M

ed
iu

m

S
er

vi
ce

 u
se

 
fo

llo
w

in
g 

tr
ia

ge
H

ui
b

er
s

20
13

N
et

he
rla

nd
s33

Q
ua

nt
ita

tiv
e:

Q
ue

st
io

nn
ai

re
s

70
39

 q
ue

st
io

nn
ai

re
s 

re
tu

rn
ed

 (f
ro

m
 a

 t
ot

al
 

of
 1

3 
95

3 
se

nt
)

U
rg

en
t

N
ur

se
G

en
er

al
 p

op
ul

at
io

n 
(u

se
rs

 w
ho

 h
ad

 a
 

te
le

p
ho

ne
 c

on
ta

ct
 w

ith
 

a 
nu

rs
e)

N
on

e
H

ig
h

S
er

vi
ce

 u
se

 
fo

llo
w

in
g 

tr
ia

ge
Tu

rn
er

20
13

E
ng

la
nd

38

R
ou

tin
e 

d
at

a 
an

al
ys

is
40

0 
00

0 
ca

lls
 t

o 
ca

ll 
ce

nt
re

 b
as

ed
 

se
rv

ic
e 

in
 fi

rs
t 

ye
ar

 o
f 

op
er

at
io

n 
an

al
ys

ed

U
rg

en
t

N
ur

se
G

en
er

al
 p

op
ul

at
io

n
M

at
ch

ed
 s

ite
s:

 (1
) 

In
te

rv
en

tio
n 

si
te

s:
 fo

ur
 

d
ig

ita
l p

ilo
t 

si
te

s;
(2

)C
on

tr
ol

 s
ite

s 
(N

or
th

 
of

 T
yn

e,
 L

ei
ce

st
er

, 
N

or
fo

lk
)

H
ig

h

S
er

vi
ce

 u
se

 
fo

llo
w

in
g 

tr
ia

ge
Tu

rb
itt

20
15

A
us

tr
al

ia
31

Q
ua

nt
ita

tiv
e:

S
ur

ve
ys

11
50

 p
ar

en
ts

 
at

te
nd

in
g 

E
m

er
ge

nc
y 

D
ep

ar
tm

en
t 

(E
D

) 
(d

ec
lin

e 
ra

te
 1

9.
9%

)

U
rg

en
t

N
ur

se
S

p
ec

ifi
c 

gr
ou

p
S

om
e 

co
m

p
ar

is
on

s 
b

et
w

ee
n 

p
ar

en
ts

 w
ho

 
ca

lle
d

 a
nd

 d
id

 n
ot

 c
al

l 
b

ut
 p

rio
r 

to
 a

tt
en

d
in

g 
E

D

M
ed

iu
m

S
er

vi
ce

 u
se

 
fo

llo
w

in
g 

tr
ia

ge
S

id
d

iq
ui

20
19

A
us

tr
al

ia
39

R
ou

tin
e 

d
at

a 
an

al
ys

is
 a

nd
 d

at
a 

lin
ka

ge

12
 7

41
 t

ria
ge

d
 c

as
es

 
lin

ke
d

 t
o 

72
.5

77
 E

D
 

p
re

se
nt

at
io

ns

U
rg

en
t

N
ur

se
G

en
er

al
 p

op
ul

at
io

n
N

on
e

H
ig

h

E
D

, e
m

er
ge

nc
y 

d
ep

ar
tm

en
t;

 G
P,

 g
en

er
al

 p
ra

ct
ic

e.

Ta
b

le
 1

 
C

on
tin

ue
d

 on January 10, 2022 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2021-051569 on 3 January 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


9Sexton V, et al. BMJ Open 2022;12:e051569. doi:10.1136/bmjopen-2021-051569

Open access

Nineteen studies were rated as being of high 
quality,5–7 21 23–26 29 33 34 36–39 42–45 11 medium19 20 22 27 28 30–32 35 40 41 
and 1 was low.46 Qualitative studies tended to be of higher 
quality, while quantitative studies were more variable. 
Reasons for lower quality among quantitative studies 
included inadequate description of accounting for 
confounders28 30 34 35 and risk of non-response bias.31 32 40 41 
One mixed-methods study did not adequately describe 
integration of qualitative and quantitative components.46 
In two of the qualitative studies details about how the 
findings were derived from the data could have been 
expanded.43 45 The quality assessment results are included 
in online supplemental appendix 4.

Patterns of use
Nine studies focused on patterns of triage advice; all used 
routine datasets.5 7 19–25 Key findings are summarised 
below; detailed findings from studies are in online supple-
mental table 1.

Characteristics of patients and callers
Presenting symptoms with highest frequency among 
patients, included: abdominal or digestive problems, 
6.8%–12.2% of calls5 19 22 24 39 and respiratory problems, 
11.3%–11.9%39 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 groups22 23 made 
up a comparatively high proportions of calls; 24% of calls 
were for 0–5 years in one study23 and another reported 
15% of out of hours calls being for 0–4 years.5

User characteristics and triage advice urgency
Factors associated with triage advice urgency included:
1.	 Patient’s age: Two studies reported urgency to be low-

er in children and younger age groups23 20, one study 
reported a high proportion (47%) of calls about chil-
dren aged (0–15) were resolved through self-care ad-
vice or health information.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 with 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 symp-
toms progress and become more urgent.21

3.	 Symptoms: Two studies reported symptoms associat-
ed with higher urgency advice20 25; for example, calls 
about children with respiratory problems were more 
likely to be referred to emergency care as compared 
with other symptom types.20

4.	 Caller language proficiency: One case–control study 
reported that adults with LEP were more likely to 
receive higher urgency advice (ambulance, immedi-
ate ED attendance or urgent visit) (49.4% vs 39.0%; 
p<0.0004)7; groups in this study were balanced based 
on age and sex and comorbidities 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 healthcare 
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 (eg, GP referral) 
in comparison to those who were digitally triaged32 36; 
service use rates prior to implementation28 30 35 46; compar-
ator regions with no digital triage implementation29 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 compar-
ator; however, this study differed to the other studies as it 
utilised household surveys to capture service use.30

Online supplemental table 2 presents detailed findings 
from studies.

Patient level service use and adherence with advice
Six studies reported varying patient adherence to triage 
advice through evaluation of patients’ subsequent ED 
attendance.26 27 31 34 37 39 Four used routine data and data 
linkage with sample sizes ranging from: 3312 to 13 019 
triage calls. Of these, three studies reported 60%–70% 

Figure 2  Findings from studies of out of hours (OOH) service use after digital triage implementation. ED, emergency 
department.
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of patients who were advised to attend ED followed this 
advice27 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 showed in online supplemental table 3.

Safety
Four studies highlighted potential triage errors based on 
hospital admission rates.27 34 36 37 These mainly related to 
potential ‘undertriage’, where the advice was considered 
to be at too low a level of urgency in relation to clinical 
need. However, these findings were peripheral to the 
main aims of these studies.27 34 36 37

One study reported similar hospitalisation rates 
between patients attending ED who had been directed 
to ‘immediate or prompt’ care and ‘non-urgent’ care: 
immediate or prompt: 38%(n=261), 95% CI 34 to 41 vs 
non-urgent: 37% (n=56), 95% CI 30 to 44).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 subse-
quently 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 focused on user experience and satisfac-
tion.6 40–45 Three studies reported a high level of satis-
faction among users.6 31 40 Two studies reported higher 
satisfaction among those who received higher urgency 
advice.40 41 Two studies reported dissatisfaction relating to 
the relevance and number of triage questions.6 40Three 
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 ‘thor-
ough’ assessments and felt reassured.43 45

In contrast, one study of users who posted to an 
online forum reported feeling scrutinised by the nurses 
questioning their symptoms and need for care.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 appoint-
ment 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.

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

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

Overall user satisfaction with telephone based digital 
triage appears to be high, but there was some evidence 
of poorer user experience relating to the length and rele-
vance of triage questioning, and perceptions of ‘under-
triage’. Users sometimes felt the need for assertiveness 
during calls when their expectations were not being met; 
however, this is unlikely to be specific to digital triage and 
has been reported in telephone-based consultation more 
widely.48

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

Many of the studies that investigated service use 
following digital triage implementation reported no 
change in wider healthcare service use. In one context, 
for example, following the replacement of a nurse-led 
service with a non-clinician led service this may be seen as 
a success,38 but this may not be applicable to all healthcare 
settings. One study of ‘standalone’ digital triage imple-
mentation showed an increase in GP clinic use,30 which 
was in contrast to other studies in this review; this may be 
because this service was less embedded within the health-
care system, but could also have been a methodological 
consequence of using household surveys to gather service 
use data.30

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

This review used a comprehensive mixed-methods 
approach and evaluated quality of studies using the MMAT 
tool. While this tool worked well for many studies in this 
review, an acknowledged limitation49 is the applicability 
of its criteria for assessing studies that are cross-sectional 

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

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

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

Comparison with other literature
This review’s focus is narrower, in terms of intervention 
and setting, compared with previous reviews which eval-
uated telephone triage more broadly, including services 
that were not digitally supported.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 hospital-
isations) 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.48

Our review highlights the limited evaluation of clinical 
outcomes. A previous review of telephone triage reported 
limited and inconclusive findings on mortality rates (with 
no mortalities occurring in some studies that sought to 
investigate this outcome), and rates of undertriage and 
subsequent hospitalisation ranging from 0.2% to 5.25%.1

Although our review did not include broad utilisa-
tion outcomes related to digital triage, a previous study 
reported lower than expected use by some ethnic minority 
groups.50 Our review found that no studies to date have 
reported on patterns of advice, user experience, service 
use or clinical outcomes in ethnic minority groups; this 
may have been limited by our exclusion of studies that 
were not published in English.

We found that patients’ adherence with advice varied 
by setting and study design. While very high adherence 
was reported in one survey based study,26 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.11 13

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

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

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

Many studies in this review were undertaken when 
digital triage was first being implemented. However, like 
any significant service change, digital triage services will 
take a significant period of time to become established 
and performing optimally within urgent care services 
that have been used to working in another way. To date, 
no studies have involved longitudinal data collection to 
evidence the extent to which this occurs. Longer-term 
evaluation studies are needed to explore how the safety 
and effectiveness of services changes over time. In addi-
tion, telephone-based approaches to seeking care have 
been critical during the COVID-19 pandemic and are 
likely to be more widely adopted in the long term51; 
therefore, evaluation of how these services have func-
tioned during and after the pressures of a pandemic is 
also important.

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

Twitter Helen Atherton @h_atherton
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