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Abstract
Background  Acute deterioration describes a rapid decline in health due to short-duration illnesses. This is an 
important topic for older adults living in long-term care facilities (LTCF). Signs of acute deterioration are often subtle, 
and there is no standardised system to manage it. The aim of this review is to scope the range of deterioration tools 
used in LTCFs, and to describe how they have been evaluated.

Methods  A scoping review was conducted in accordance with the Joanna Briggs Institute methodology. Searches 
of five (MEDLINE, APA PsycInfo, Embase, CINAHL, HMIC) electronic databases (2013–2023, updated 2025) and relevant 
websites were followed by title/abstract (by two authors independently) and full-text screening. Eligible studies 
involved tools used to manage acute deterioration for adults > 65 years in LTCFs. Experimental and observational 
study designs were eligible, including quality improvement projects. No country or language restrictions were 
imposed. A narrative synthesis was conducted.

Results  Twenty-six studies were included (23 peer-reviewed articles, two conference abstracts, one dissertation) 
after screening 5958 articles. A majority were from the UK (n = 10) and USA (n = 9), with small numbers from other 
high-income countries ((Australia (n = 2), Canada (n = 2), Sweden (n = 2), Switzerland (n = 1)). Studies employed a wide 
range of methodologies, with only one randomised study, and tools were frequently evaluated as part of multi-
faceted interventions. The majority of studies described an intervention in which SBAR (situation-background-action-
recommendation) (n = 15), National Early Warning Scores (n = 7) or STOP AND WATCH (n = 4) were a component. 
Studies used quantitative (n = 21) and qualitative (n = 9) methods to evaluate tools. Outcome measures were 
heterogeneous, with no data on resident experience. The majority of studies concluded potential benefit from using 
deterioration tools. There is some evidence that LTCF staff perceive tools, especially SBAR, as improving confidence in 
managing acute deterioration and aiding communication with external healthcare professionals.

Conclusion  Despite policy drivers to use deterioration tools in LTCFs, there is no robust evidence to support this. 
Direct benefits for resident care have not been demonstrated. Further research is required to compare tools to 
standard care, measure the impact on resident experience, and to determine if deterioration tools should become 
part of routine care in LTCFs.
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Background
Residents living in long-term care facilities (LTCF) rep-
resent a large and important population in our society. 
Approximately 420,000 people live in care homes in the 
United Kingdom (UK) [1], representing a bed base three 
times that of the hospital sector [2]. LTCFs are institu-
tional settings where older adults live and receive long-
term social and health care. Older adults in LTCFs are 
living with complex care needs, high levels of frailty, 
dependence and complex multimorbidity [3–5]. LTCF 
residents are susceptible to severe forms of acute illness. 
This is a term used to describe illnesses of short duration, 
either an exacerbation of a pre-existing problem, or the 
rapid onset of a new condition [6], for example infec-
tions like pneumonia. Acute illnesses can cause rapid 
deteriorations in the health of residents living in LTCFs, 
and they experience high rates of emergency hospital 
attendance and admission [7]. A significant proportion 
of emergency admissions to hospital may be avoidable 
[8–10]. Improving how LTCF and healthcare staff work 
together to respond to acute deterioration is a key com-
ponent of enhancing care for residents living in LTCFs, 
as it may signal illness requiring active treatment in the 
LTCF or in hospital, or a need to consider end-of-life 
care.

Acute deterioration poses a challenge for both LTCF 
staff, and healthcare professionals external to the care 
home. External healthcare professionals who respond to 
concerns from LTCF staff depend on the specific health-
care setting, but may include general practitioners, spe-
cialist doctors (with training in geriatrics), or specialist 
nurses [11]. The main challenges for LTCF and health 
staff are that signs of acute deterioration are often sub-
tle or absent [12], and deterioration trajectories are fre-
quently unpredictable [13]. Older adults have a tendency 
to under-report symptoms to their caregivers [14]. There-
fore, LTCF staff often rely on informal observations (e.g. 
reduced mobility), and their intuition, to alert them to an 
evolving illness that could deteriorate rapidly. Objective 
indicators of acute deterioration, such as vital sign mea-
surement, may also contribute to the initial assessment, 
especially when on-site nurses are part of the LTCF care 
team.

When LTCF staff are concerned, they are required to 
decide how and when to communicate concerns within 
the LTCF, or whether to escalate their concerns to exter-
nal healthcare professionals. When escalation occurs, 
healthcare staff frequently receive information from 
LTCFs that lacks objective data on which to base treat-
ment decisions. This complicates the next stage in the 
response to acute deterioration, during which healthcare 

professionals work with care home staff and residents (or 
their friends/family) to formulate a care plan that is con-
sistent with resident wishes. The stages in the response to 
acute deterioration described above are shown in Fig. 2.

There is not a standardised system for LTCF and 
healthcare staff to identify and respond to acutely deteri-
orating residents [15]. Therefore, policymakers are widely 
implementing interventions/tools that aim to improve 
the management of acute deterioration but without evi-
dence on how they impact resident care and the experi-
ences of staff working in LTCFs. There is a strong policy 
incentive for deterioration tools to be implemented in 
LTCFs, such as the National Early Warning Score 
(NEWS) in the UK [16]. Up-scaling of remote monitor-
ing in LTFCs and the implementation of interventions 
to enhance the response to deterioration have also been 
accelerated by the COVID-19 pandemic [17].

The evidence base about acute deterioration in LTCFs 
is evolving. Hodge et al. conducted a scoping review to 
describe how acute deterioration is identified by care 
home teams [18]. They concluded that this is a complex 
process, ‘context sensitive,’ also depending on factors 
external to care homes. However, deterioration tools 
were not the subject of this review. Subsequently, Daltrey 
et al. conducted a review of evidence from peer-reviewed 
journals about models of care and ‘clinical patterns of 
deterioration’ in residential aged care facilities [15]. This 
included some coverage of deterioration tools to support 
registered nurses in responding to deterioration. How-
ever, no previous reviews have focused solely on the role 
of deterioration tools or how they have been evaluated, 
despite the policy drivers to increase the use of tools. Our 
review builds on the current evidence base by focusing 
specifically on deterioration tools. The aim is to scope the 
current evidence base about which deterioration tools 
are being used in LTCFs and what outcome measures 
have been used in their evaluation, as well as the imple-
mentation challenges. Consequently, this review aims to 
extend the evidence base identifying promising tools for 
future development, and proposing outcome measures 
necessary to evaluate their impact on resident care and 
effectiveness in future work.

Aim
The aim of this review is to scope the range of deteriora-
tion tools employed in LTCFs, and to describe how they 
have been evaluated in this setting.

Objectives
Evidence will be synthesised on the current tools used in 
managing LTCF resident acute deterioration:
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(1)	To identify the range of tools employed to identify 
and manage resident acute deterioration in LTCFs.

(2)	To describe the outcomes used to evaluate 
deterioration tools in LTCFs.

(3)	To determine if existing evidence suggests that one 
tool(s), or particular component(s) of composite 
tools, should be preferred over any other(s) for future 
development.

Methods
A scoping review was conducted as the body of evidence 
for deterioration tools in LTCFs was expected to be com-
plex and heterogenous [19]. This review was conducted 
in accordance with the Joanna Briggs Institute (JBI) scop-
ing review methodology [19].

Search methods
The search strategy was developed in MEDLINE (OVID) 
and combined MeSH terms, keywords, and synonyms for 
the type of facility, such as ‘long-term care facility,’ ‘nurs-
ing home’, and ‘care home’, with a set of terms related to 
specific tools, for example ‘Early Warning Score’, ‘Stop 
and Watch’, and ‘SBAR’ as well as more generic terms 
for deterioration tools. Searches were translated to APA 
PsycInfo (OVID), Embase (OVID), and HMIC (Health 
Management Information Consortium) and CINAHL 
(EBSCOhost). Searches were restricted to 2013 to ‘cur-
rent’ where the database allowed and carried out on the 
4th of April 2023. The searches were updated on the 
7th of January 2025, starting from January 2023 (which 
may mean that there is a small degree of overlap with 
the initial search). This search strategy aimed to capture 
the majority of evidence which has emerged in the last 
decade. The records from each database searched were 
imported into EndNote 21 where they were combined 
and deduplicated. Specific websites were scrutinised, 
including The Health Foundation, The King’s Fund, the 
British Geriatrics Society, the Nuffield Trust, and the 
International Long-Term Care Policy Network. Consulta-
tion with the academic and professional networks of the 
study team was undertaken, including targeted emails to 
academics and clinicians working in this field. Full details 
of the searches undertaken along with the search strate-
gies are given in the Supplementary materials.

Inclusion and exclusion criteria
Participants  Eligible studies focused on older adults (> 65 
years) living in LTCFs. Residents living in facilities with 
registered nurses on-site (for example nursing homes), 
and those without were eligible for inclusion.

Intervention  For the purpose of this review, the inter-
vention was defined as a tool used by LTCF staff and/or 
healthcare professionals to identify and/or manage resi-

dents who may be experiencing a deterioration in health 
due to an acute (short-duration) illness [6], in the LTCF 
setting. There is no specific definition for acute illness/
deterioration in the setting of LTCFs.

To be eligible, studies were required to, (a) describe a 
deterioration tool being used in the delivery of resident 
care in LTCFs (studies reporting on training on tools only 
were excluded), and (b) measure outcome(s) that relate 
specifically to deterioration tool use in LTCFs. Models 
of care and multi-modal interventions that incorporated 
deterioration tools but did not report outcomes specific 
to the tool itself were excluded.

Study designs  Experimental and observational study 
designs were eligible for inclusion, including quality 
improvement projects and service evaluations. Unlike 
previous reviews, eligible sources of evidence were not 
limited to papers published in peer-reviewed journals, 
as the authorship team were aware that evidence about 
deterioration tools in LTCFs is also likely to be found in 
reports and service evaluations. Conference abstracts 
were included if they contained sufficient data to describe 
an intervention and measured outcomes. There was no 
restriction in terms of publication country or language. 
Previously published reviews were not eligible for inclu-
sion but bibliography searches of these studies were 
conducted.

Exclusions  Younger adults (< 65 years-old) living in LTCFs 
and Deterioration tools used in hospitalised residents of 
LTCFs were excluded. Studies not reporting outcomes to 
evaluate tool use (for example a description of a tool only) 
or studies in which tools had not been used to influence 
resident care (for example deterioration tools used ret-
rospectively to assess quality) were excluded. Outcomes 
that assessed staff knowledge following training (even if 
focused on a deterioration tool) were excluded.

Study selection
The selection process consisted of two levels of screen-
ing, (a) the title and abstract, and (b) full-text papers. For 
the first level of screening, the titles and abstracts of all 
retrieved studies were screened against the inclusion cri-
teria by two reviewers. Rayyan, an online screening tool 
[20], was used for title and abstract screening, with the 
author blinding function enabled. Any disagreements 
were discussed between the two authors, or with input 
from a third author, to achieve a consensus. In the sec-
ond step, the full text was assessed against the inclusion/
exclusion criteria by the primary author and all selections 
were checked by a second author to ensure consistency.
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Data extraction
Data were extracted from included studies into a Micro-
soft Excel spreadsheet, which had been jointly developed 
by two authors. Data extraction was performed by the 
primary reviewer and checked by a second author. Data 
on the following variables were extracted:

1)	 Study information- author, year of publication, type 
of publication.

2)	 Study design – as stated by study authors.
3)	 Study setting - country of study origin, type of LTCF.
4)	 Description and type of deterioration tool (and 

co-interventions if relevant).
5)	 Outcome measures relating to deterioration tool use.
6)	 Key findings/conclusions.

Data synthesis
A descriptive summary with data tables was produced to 
summarise the literature using a narrative synthesis, as 
the data were not suitable for pooling. Data were grouped 
according to the deterioration tool type/point at which 

they are intended to act on the deterioration response 
pathway.

Results
A total of 5958 titles and abstracts were screened from 
database searches, resulting in full-text screening of 
73 studies from database searches. Full text review was 
also conducted for 21 studies retrieved through hand/
bibliography searching. The reasons for exclusion fol-
lowing full-text screening are displayed in the PRISMA 
diagram (Fig. 1). The commonest exclusion category was 
tools/interventions with an alternative focus to resident 
deterioration (n = 16), followed by studies of deteriora-
tion tools with no eligible, empirical outcome data spe-
cific to the tool itself (n = 15). Authors were contacted on 
four occasions to aid decisions about eligibility. Overall, 
26 studies were eligible for inclusion, twenty [17, 21–39] 
from database searches and six from hand/bibliography 
searching [38, 40–44]. A total of 23 studies were from 
peer-reviewed journals [17, 21, 22, 24–32, 35–45], with 
two conference abstracts [33, 34] and one dissertation 
[23]. Figure 1 shows the study selection process.

Fig. 1  PRISMA diagram showing study selection (adapted from PRISMA diagram - ​h​t​t​p​s​:​​​/​​/​w​w​​w​.​​p​r​i​​s​m​​a​​-​s​t​a​​t​e​​m​e​​​n​t​.​o​​​r​g​/​​p​r​​i​​s​​m​a​-​2​​​0​2​0​​-​​​f​l​o​w​-​d​i​a​g​r​a​m)

 

https://www.prisma-statement.org/prisma-2020-flow-diagram
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Study setting and design
The majority of studies (n = 20) presented data on the 
impact of tool use [17, 21–24, 27–34, 36, 39–41, 43–45], 
with others addressing tool validation [25, 35, 37, 38, 42]. 
None of the identified studies presented outcomes for 
deterioration tool use compared to standard care (with 
no deterioration tool use). One study compared a two 
different deterioration tools (a customised version of 
SBAR with standard SBAR) within different LTCFs [30]. 
There was a high degree of heterogeneity in study design. 
One was a randomised study but there was insufficient 
intervention uptake to assess effectiveness [45]. A signifi-
cant number of studies (n = 10) of included studies were 
conducted at a single-site LTCF [23, 28, 29, 31, 32, 34, 36, 
37, 41, 43].

A majority of studies were conducted in the UK (n = 10) 
[17, 21, 22, 25, 26, 28, 35, 39, 44, 45] or the USA (n = 9) 
[23, 29–34, 36, 40], with other studies from LTCFS in 
Australia (n = 2) [24, 41], Canada (n = 2) [37, 43], Sweden 
(n = 2) [38, 42], and Switzerland (n = 1) [27].

Deterioration tools used in LTCFs
Characteristics and key findings of included studies are 
described in Table 1 and summarised in Table 2. Most 
studies described an intervention in which the SBAR 
(situation-background-action-recommendation) tool [17, 
22, 23, 27, 29, 31, 32, 34, 36, 40, 41, 44, 45] or a tool based 
on SBAR [24, 30] (n = 15) was a component. The National 
early Warning Score (NEWS), a ‘track and trigger’ sys-
tems using vital sign measurement, was a component of 
interventions in seven studies based in the UK [17, 21, 22, 
25, 26, 39, 44]. The STOP AND WATCH tool was a com-
ponent in four studies [27, 29, 33, 45], delirium screen-
ing tools [35, 37] and the Early Detection of Infection 
Scale (EDIS) [38, 42] the subject in two papers, Practical 
Routine Elder Variants Indicate Early Warning for Emer-
gency Department (PREVIEW-ED) [43] and Significant 
Seven [28] in one study.

Nine studies evaluated an intervention incorporating 
more than one deterioration tool [17, 22, 24, 25, 27, 29, 41, 
44, 45], and/or deterioration tool use as part of a multi-
component intervention (n = 8) [17, 21, 27–29, 33, 41, 45] 
such as additional personnel [27, 41], training beyond edu-
cation specific to deterioration tool implementation [28, 
29, 33] or enhanced clinical care pathways [45].

Deterioration tool description and categorisation
Overall, deterioration tools aimed to facilitate, 1) the 
prompt recognition of acute deterioration by providing a 
system for care staff to, (a) observe changes in resident 
condition that may indicate deterioration [24, 27–29, 33, 
35, 37, 38, 41–45] (including delirium screening tools [35, 
37]) and/or, (b) by measuring vital signs as an objective 
measure of acute illness severity [17, 21, 22, 24–26, 29, 

39, 42, 44], and/or 2) structured communication by LTCF 
staff with external healthcare professionals about acute 
deterioration [23, 24, 27, 30–32, 34, 36, 40, 41, 44, 45]. 
Deterioration tools are targeted towards the care staff 
response to acute deterioration, as opposed to support-
ing healthcare staff in managing acute illness.

SBAR is a communication tool, widely used in the 
hospital setting, providing a structure (situation-back-
ground-action-recommendation) to improve com-
munication between care providers [46]. Two studies 
described tools based on SBAR [24, 34], including the 
Clinical Handover Assessment Tool (CHAT) which was 
used in conjunction with the Residential Aged Care Facil-
ity Emergency Decision Index (REDI) tool [24]. The REDI 
is a clinical decision guide for LTCF staff, which uses a 
combination of vital sign measurement and care staff 
observations (such as changes in resident activity level) 
to guide an escalation plan. This tool consists of 10 sce-
narios, including respiratory distress, urinary tract infec-
tion and delirium.

The National Early Warning Score (NEWS), modi-
fied to NEWS2 in 2017 [16], is advocated by UK policy 
makers for adoption in care homes [25]. NEWS is a stan-
dardised system initially designed for use in hospitals 
to recognise and communicate about acute illness. It is 
proposed that NEWS can act as a ‘common language’ 
for sharing information about resident deterioration 
between UK care homes and primary care/emergency 
services [16]. NEWS requires the measurement of tem-
perature, pulse, systolic blood pressure, respiratory rate, 
oxygen saturation and level of consciousness. The overall 
NEWS triggers a response, ranging from continued mon-
itoring to emergency service involvement [16].

Other tools captured changes in resident health and 
wellbeing, which would be observed by LTCF staff in 
their daily interactions with residents, as opposed to a 
reliance on the measurement of vital signs. STOP AND 
WATCH is used when a person is ‘not their usual self.’ 
There are 12 categories of observations such as ‘seem-
ing different to usual’ (S), talking less (T), overall need-
ing more help (O), and pain (P) [47]. The Significant 
Seven tool addresses seven similar signs of deteriora-
tion - confusion, mood, pain, hydration, skin, breathing 
changes and bowel habit [48]. The EDIS tool is the sub-
ject of two studies [38, 42]. This tool also uses changes 
in resident status observed by carers, such as confusion 
and changed appetite, which may indicate acute illness. 
The single vital sign of temperature is also included. 
The PREVIEW-ED [43] tool prompts Personal Support 
Workers to identify whether their resident is their ‘nor-
mal’ self, and the score indicates whether registered staff 
should be informed. The tool then prompts action by 
registered staff to complete an assessment and undertake 
further actions. RESTORE2 (Recognise Early Soft Signs, 



Page 6 of 27Barker et al. BMC Health Services Research          (2025) 25:765 

A
ut

ho
r, 

pu
bl

ic
at

io
n

ye
ar

Pu
bl

ic
at

io
n 

ty
pe

Co
un

tr
y

LT
CF

 ty
pe

St
ud

y 
ty

pe
/ d

es
ig

n 
– 

au
th

or
 re

po
rt

ed
 

(d
ed

uc
ed

 if
 n

ot
 

st
at

ed
)

In
te

rv
en

tio
n,

 
co

-in
te

rv
en

tio
ns

O
ut

co
m

es
 re

po
rt

ed
Ke

y 
fin

di
ng

s 
re

po
rt

ed
 re

le
va

nt
 to

 re
si

de
nt

 
ca

re
A

ut
ho

r c
on

cl
us

io
ns

O
’N

ei
ll 

20
17

 [4
1]

Pe
er

-re
vi

ew
ed

 
jo

ur
na

l
Au

st
ra

lia
N

ur
sin

g 
ho

m
e 

(n
=

1 
w

ith
 9

4 
be

ds
))

(Q
ua

lit
iv

e 
se

rv
ic

e 
ev

al
ua

tio
n)

Re
sid

en
tia

l A
cu

te
 D

et
e-

rio
ra

tio
n 

D
et

ec
tio

n
In

de
x 

(R
AD

D
) (

tr
affi

c 
lig

ht
 sy

st
em

) a
nd

 S
BA

R
Co

-in
te

rv
en

tio
n–

 d
e-

te
rio

ra
tio

n 
to

ol
s w

er
e 

pa
rt

 o
f a

 b
ro

ad
er

 
ho

sp
ita

l a
vo

id
an

ce
 

pr
og

ra
m

m
e,

 in
cl

ud
in

g 
ot

he
r d

ec
isi

on
-s

up
po

rt
 

to
ol

s s
uc

h 
as

 c
lin

ic
al

 
m

an
ag

em
en

t g
ui

de
-

lin
es

. O
th

er
 fa

ce
ts

 
to

 th
e 

in
te

rv
en

tio
n 

in
cl

ud
ed

 a
dv

an
ce

d 
cl

in
ic

al
 sk

ill
s t

ra
in

in
g,

 
sp

ec
ia

lis
t c

lin
ic

al
 

su
pp

or
t a

nd
 m

ed
ic

al
 

eq
ui

pm
en

t.

Q
ua

lit
at

iv
e–

fo
cu

s g
ro

up
s w

ith
 

LT
CF

 st
aff

.
O

ut
co

m
es

 w
er

e 
sp

ec
ifi

c 
to

 th
e 

de
te

-
rio

ra
tio

n 
to

ol
s.

It 
w

as
 n

ot
 c

le
ar

 h
ow

 o
fte

n 
SB

AR
 w

as
 u

se
d,

 
bu

t i
ts

 b
en

efi
ts

 w
er

e 
ac

kn
ow

le
dg

ed
, s

pe
ci

fi-
ca

lly
 th

at
 it

 h
el

ps
 to

 g
iv

e 
a 

st
ru

ct
ur

e 
fo

r c
om

-
m

un
ic

at
in

g 
co

nc
er

n 
ab

ou
t d

et
er

io
ra

tio
n 

th
at

 
is 

‘to
 th

e 
po

in
t.’

Be
ne

fit
s r

ep
or

te
d 

of
 u

sin
g 

SB
AR

 a
nd

 th
e 

tr
affi

c 
lig

ht
 sy

st
em

 to
 in

cr
ea

se
 LT

CF
 st

aff
 c

on
-

fid
en

ce
, f

or
 e

xa
m

pl
e 

‘I 
th

in
k 

th
at

 tr
affi

c 
lig

ht
 

th
in

g 
do

es
 g

iv
e 

yo
u 

th
e 

co
nfi

de
nc

e 
to

 d
ea

l 
w

ith
 it

, e
ve

n 
if 

th
e 

RN
 c

an
’t 

ge
t d

ow
n 

th
er

e 
yo

u 
kn

ow
 y

ou
’re

 o
nl

y 
ta

lk
in

g 
on

 th
e 

ph
on

e 
ex

pl
ai

ni
ng

, d
oi

ng
 th

e 
SB

AR
 th

in
g 

so
 y

ou
’re

 
ba

sic
al

ly
 fo

llo
w

in
g 

th
at

 u
nt

il 
it 

ge
ts

 to
 th

e 
st

ag
e 

w
he

re
 y

ou
 d

efi
ni

te
ly

 n
ee

d 
so

m
e 

m
or

e 
he

lp
, s

o 
I t

hi
nk

 th
at

’s 
a 

cr
iti

ca
l p

ar
t I

 li
ke

.’

LT
CF

 w
el

co
m

e 
th

e 
ho

sp
ita

l a
vo

id
an

ce
 

pr
og

ra
m

m
e,

 in
cl

ud
in

g 
re

po
rt

in
g 

be
ne

fit
 fr

om
 

th
e 

de
te

rio
ra

tio
n 

to
ol

s. 
H

ow
ev

er
, s

ta
ffi

ng
 a

nd
 

a ‘
sh

ift
 in

 w
or

kl
oa

d’
 a

re
 

po
te

nt
ia

l b
ar

rie
rs

.

Ta
bl

e 
1 

St
ud

y 
ch

ar
ac

te
ris

tic
s, 

ou
tc

om
e 

m
ea

su
re

s a
nd

 fi
nd

in
gs



Page 7 of 27Barker et al. BMC Health Services Research          (2025) 25:765 

A
ut

ho
r, 

pu
bl

ic
at

io
n

ye
ar

Pu
bl

ic
at

io
n 

ty
pe

Co
un

tr
y

LT
CF

 ty
pe

St
ud

y 
ty

pe
/ d

es
ig

n 
– 

au
th

or
 re

po
rt

ed
 

(d
ed

uc
ed

 if
 n

ot
 

st
at

ed
)

In
te

rv
en

tio
n,

 
co

-in
te

rv
en

tio
ns

O
ut

co
m

es
 re

po
rt

ed
Ke

y 
fin

di
ng

s 
re

po
rt

ed
 re

le
va

nt
 to

 re
si

de
nt

 
ca

re
A

ut
ho

r c
on

cl
us

io
ns

Ru
ss

el
l 2

02
0 

[2
2]

Pe
er

-re
vi

ew
ed

 
jo

ur
na

l
U

K
Ca

re
 h

om
es

 
(n

=
47

)
‘S

er
vi

ce
 e

va
lu

at
io

n’
(q

ua
lit

at
iv

e 
ev

al
ua

tio
n)

N
EW

S
Q

ua
lit

at
iv

e 
in

te
r-

vi
ew

s (
n=

21
)–

ca
re

 h
om

e 
st

aff
, 

he
al

th
ca

re
 p

ro
fe

s-
sio

na
ls,

 h
ea

lth
ca

re
 

m
an

ag
er

Th
em

es
 fr

om
 q

ua
lit

at
iv

e 
in

te
rv

ie
w

s:
1/

 T
he

 b
en

efi
ts

 o
f N

EW
S,

 in
cl

ud
in

g 
‘b

ac
ku

p’ 
of

 
ca

re
 h

om
e 

st
aff

 ju
dg

em
en

ts
.

2/
 ‘In

hi
bi

to
rs

 to
 e

ng
ag

em
en

t’ 
(1

/3
 o

f c
ar

e 
ho

m
es

 u
se

d 
N

EW
S 

re
gu

la
rly

), 
in

cl
ud

in
g 

th
e 

va
ria

tio
n 

on
 sk

ill
s a

nd
 e

xp
er

tis
e 

w
ith

in
 d

iff
er

-
en

t c
ar

e 
ho

m
es

.
3/

 ‘S
ho

rt
fa

lls
 in

 c
om

m
un

ic
at

io
n,

’ a
nd

 d
efi

ci
en

-
ci

es
 in

 tr
ai

ni
ng

 a
nd

 im
pl

em
en

ta
tio

n 
an

d 
su

pp
or

t.
M

ap
pi

ng
 to

 N
or

m
al

isa
tio

n 
Pr

oc
es

s T
he

or
y 

co
ns

tr
uc

ts
, t

he
 a

ut
ho

rs
 h

ad
 id

en
tifi

ed
 ‘m

ay
 

re
al

 w
or

ld
 b

ar
rie

r i
n 

its
 (N

EW
S)

 im
pl

em
en

ta
-

tio
n’ 

ac
co

rd
in

g 
to

 th
es

e 
co

ns
tr

uc
ts

. 

N
EW

S 
‘co

ul
d 

en
ha

nc
e’ 

th
e 

ca
re

 o
f a

cu
te

ly
 d

et
e-

rio
ra

tin
g 

re
sid

en
ts

, i
m

-
pr

ov
e 

st
aff

 (c
ar

e 
ho

m
e)

 
co

nfi
de

nc
e 

an
d 

im
pr

ov
e 

co
m

m
un

ic
at

io
n.

Th
e 

im
pl

em
en

ta
tio

n 
st

ra
te

gy
 d

id
 n

ot
 a

cc
ou

nt
 

fo
r t

he
 c

om
pl

ex
ity

 o
f t

he
 

in
te

rv
en

tio
n.

 C
ha

lle
ng

es
 

to
 e

ng
ag

em
en

t i
nc

lu
d-

in
g 

‘co
m

pe
tin

g 
pr

io
rit

ie
s’ 

(fo
r c

ar
e 

ho
m

e 
st

aff
) a

nd
 

tr
ai

ni
ng

.
Th

e 
ap

pr
op

ria
te

ne
ss

 o
f 

N
EW

S 
in

 c
ar

e 
ho

m
es

 
re

qu
ire

s f
ur

th
er

 st
ud

y 
an

d 
im

pl
em

en
ta

tio
n 

re
qu

ire
s g

re
at

er
 in

vo
lv

e-
m

en
t f

ro
m

 c
ar

e 
ho

m
e 

st
aff

 a
nd

 p
rim

ar
y 

ca
re

 
se

rv
ic

es
.

Sa
m

ps
on

 2
02

0 
[4

5]
Pe

er
-re

vi
ew

ed
 

jo
ur

na
l

U
K

N
ur

sin
g 

ho
m

es
 

(n
=

14
, 7

 c
on

tr
ol

, 
7 

in
te

rv
en

tio
n)

‘P
ilo

t c
lu

st
er

 ra
n-

do
m

ise
d 

co
nt

ro
lle

d 
tr

ia
l’

St
op

 a
nd

 W
at

ch
SB

AR
Co

-in
te

rv
en

tio
n–

 c
ar

e 
pa

th
w

ay
s–

 a
 2

 st
ep

 
cl

in
ic

al
 g

ui
da

nc
e 

an
d 

de
ci

sio
n-

su
pp

or
t 

sy
st

em
.

Th
e 

pi
lo

t r
an

 fo
r 1

0 
m

on
th

s.

Th
e 

st
ud

y 
ai

m
ed

 
to

 c
ol

le
ct

 d
at

a 
on

 
m

ul
tip

le
 d

om
ai

ns
 

in
cl

ud
in

g 
un

pl
an

ne
d 

ho
sp

ita
l a

dm
iss

io
n,

 
re

sid
en

t q
ua

lit
y 

of
 

lif
e 

(u
sin

g 
EQ

-5
D

-5
L)

, 
an

d 
qu

al
ita

tiv
e 

da
ta

 
(to

 u
nd

er
st

an
d 

ba
rr

i-
er

s a
nd

 fa
ci

lit
at

or
s t

o 
im

pl
em

en
ta

tio
n)

.

N
on

e 
of

 h
e 

of
 th

e 
nu

rs
in

g 
ho

m
es

 im
pl

em
en

-
ta

tio
n 

to
ol

s a
s p

la
nn

ed
.

Ac
ro

ss
 th

e 
5 

pa
rt

ic
ip

at
in

g 
LT

CF
s, 

on
ly

 1
6 

ST
O

P 
an

d 
W

at
ch

 fo
rm

s w
er

e 
co

m
pl

et
ed

 (1
1 

fro
m

 o
ne

 si
ng

le
 si

te
)–

 m
ed

ia
n 

of
 o

ne
 p

er
 

m
on

th
.

It 
w

as
 c

ha
lle

ng
in

g 
to

 c
ol

le
ct

 d
at

a 
on

 h
os

pi
ta

l 
ad

m
iss

io
ns

 (a
s w

el
l a

s a
m

bu
la

nc
e 

se
rv

ic
e 

an
d 

pr
im

ar
y 

ca
re

 c
on

ta
ct

s)
.

Su
cc

es
sf

ul
 re

cr
ui

t-
m

en
t a

nd
 re

te
nt

io
n 

of
 re

sid
en

ts
, s

ta
ff 

an
d 

fa
m

ily
 c

ar
er

s.
Th

er
e 

w
as

 li
m

ite
d 

en
ga

ge
m

en
t w

ith
 th

e 
in

te
rv

en
tio

n 
to

ol
s. 

N
o 

LT
CF

 im
pl

em
en

te
d 

th
e 

to
ol

s a
s e

xp
ec

te
d.

Th
er

e 
w

as
 n

o 
ev

id
en

ce
 

of
 h

ar
m

.
Th

is 
pa

rt
ic

ul
ar

 c
om

pl
ex

 
in

te
rv

en
tio

n 
do

es
 n

ot
 

w
ar

ra
nt

 a
 fu

tu
re

 d
e-

fin
iti

ve
 tr

ia
l a

s i
t w

as
 n

ot
 

im
pl

em
en

te
d.

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 8 of 27Barker et al. BMC Health Services Research          (2025) 25:765 

A
ut

ho
r, 

pu
bl

ic
at

io
n

ye
ar

Pu
bl

ic
at

io
n 

ty
pe

Co
un

tr
y

LT
CF

 ty
pe

St
ud

y 
ty

pe
/ d

es
ig

n 
– 

au
th

or
 re

po
rt

ed
 

(d
ed

uc
ed

 if
 n

ot
 

st
at

ed
)

In
te

rv
en

tio
n,

 
co

-in
te

rv
en

tio
ns

O
ut

co
m

es
 re

po
rt

ed
Ke

y 
fin

di
ng

s 
re

po
rt

ed
 re

le
va

nt
 to

 re
si

de
nt

 
ca

re
A

ut
ho

r c
on

cl
us

io
ns

St
oc

ke
r 2

02
1 

[1
7]

Pe
er

-re
vi

ew
ed

 
jo

ur
na

l
U

K
Ca

re
 h

om
es

 (n
=

7,
 a

pp
ro

xi
-

m
at

el
y 

28
0 

be
ds

)

‘S
er

vi
ce

 e
va

lu
at

io
n’

(q
ua

lit
at

iv
e 

ev
al

ua
tio

n)
N

EW
S

Co
-in

te
rv

en
tio

n:
ed

uc
at

io
n 

an
d 

su
pp

or
t, 

en
ha

nc
ed

 fe
at

ur
es

 e
.g

. 
cl

in
ic

al
 p

ic
tu

re
 ta

ki
ng

Q
ua

lit
at

iv
e–

ca
re

 h
om

e 
(n

=
10

) 
an

d 
he

al
th

 se
rv

ic
e 

st
aff

 a
cr

os
s 7

 c
ar

e 
ho

m
es

.

Th
e 

in
te

rv
en

tio
n 

w
as

 th
ou

gh
t t

o 
ha

ve
 e

n-
ha

nc
ed

 th
e 

re
sp

on
se

 to
 a

cu
te

 d
et

er
io

ra
tio

n 
in

 c
ar

e 
ho

m
es

 d
ur

in
g 

th
e 

CO
VI

D
-1

9 
pa

nd
em

-
ic

. H
ea

lth
ca

re
 p

ro
fe

ss
io

na
ls 

sa
w

 th
e 

be
ne

fit
 

of
 N

EW
S 

as
sis

tin
g 

in
 re

m
ot

e 
m

on
ito

rin
g 

an
d 

cl
in

ic
al

 a
ss

es
sm

en
t. 

Ca
re

 h
om

e 
st

aff
 fe

lt 
th

at
 

N
EW

S 
su

pp
or

te
d 

an
d 

‘e
m

po
w

er
ed

’ t
he

 d
ec

i-
sio

ns
 th

ey
 w

er
e 

m
ak

in
g 

ab
ou

t a
cu

te
ly

 u
nw

el
l 

re
sid

en
ts

, p
ro

vi
de

d 
a ‘

co
m

m
on

 la
ng

ua
ge

,’ a
nd

 
ac

te
d 

as
 a

n 
‘a

dj
un

ct
 to

 st
aff

 in
tu

iti
on

.’
Th

em
es

 fr
om

 th
e 

qu
al

ita
tiv

e 
in

te
rv

ie
w

s w
er

e:
>

>
 ‘N

EW
S 

in
te

rv
en

tio
n 

du
rin

g 
th

e 
pa

nd
em

ic
: 

an
 a

dj
un

ct
 to

 C
O

VI
D

-1
9 

id
en

tifi
ca

tio
n.

’
>

>
 ‘U

se
 o

f i
nd

iv
id

ua
l p

hy
sio

lo
gi

ca
l o

bs
er

va
-

tio
ns

 to
 id

en
tif

y 
CO

VI
D

-1
9.’

>
>

 ‘U
sin

g 
th

e 
N

EW
S 

in
te

rv
en

tio
n 

to
 re

m
ot

el
y 

m
on

ito
r h

ea
lth

.’
>

>
 ‘E

m
po

w
er

m
en

t o
f c

ar
e 

ho
m

e 
st

aff
 w

ith
 

th
e 

N
at

io
na

l H
ea

lth
 S

er
vi

ce
 a

ge
nd

a 
an

d 
la

ng
ua

ge
.’

>
>

 ‘C
en

tr
al

ity
 o

f t
ra

in
in

g 
re

la
tio

ns
hi

ps
 a

nd
 

cl
in

ic
al

 su
pp

or
t f

or
 a

cc
el

er
at

ed
 im

pl
em

en
ta

-
tio

n 
of

 N
EW

S 
du

rin
g 

a 
pa

nd
em

ic
.’

>
>

 ‘T
ra

in
in

g 
an

d 
im

pl
em

en
tin

g 
th

e 
N

EW
S 

in
te

rv
en

tio
n 

in
 c

ar
e 

ho
m

es
 d

ur
in

g 
th

e 
pa

nd
em

ic
.’

>
>

 ‘O
ng

oi
ng

 c
lin

ic
al

 su
pp

or
t f

or
 c

ar
e 

ho
m

es
 

du
rin

g 
th

e 
pa

nd
em

ic
.’

N
EW

S 
(a

nd
 a

ss
oc

ia
te

d 
ed

uc
at

io
n 

an
d 

su
pp

or
t 

pa
ck

ag
e)

 h
ad

 a
 u

se
fu

l 
ro

le
 d

ur
in

g 
th

e 
CO

VI
D

-
19

 p
an

de
m

ic
, e

nh
an

ci
ng

 
re

m
ot

e 
cl

in
ic

al
 a

ss
es

s-
m

en
t a

nd
 o

ffe
rin

g 
ca

re
 

ho
m

e 
st

aff
 re

as
su

ra
nc

e 
an

d 
‘st

ru
ct

ur
e 

in
 th

ei
r 

ro
le

.’

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 9 of 27Barker et al. BMC Health Services Research          (2025) 25:765 

A
ut

ho
r, 

pu
bl

ic
at

io
n

ye
ar

Pu
bl

ic
at

io
n 

ty
pe

Co
un

tr
y

LT
CF

 ty
pe

St
ud

y 
ty

pe
/ d

es
ig

n 
– 

au
th

or
 re

po
rt

ed
 

(d
ed

uc
ed

 if
 n

ot
 

st
at

ed
)

In
te

rv
en

tio
n,

 
co

-in
te

rv
en

tio
ns

O
ut

co
m

es
 re

po
rt

ed
Ke

y 
fin

di
ng

s 
re

po
rt

ed
 re

le
va

nt
 to

 re
si

de
nt

 
ca

re
A

ut
ho

r c
on

cl
us

io
ns

Po
rt

er
 2

02
1 

[2
9]

Pe
er

-re
vi

ew
ed

 
jo

ur
na

l
U

SA
Sk

ill
ed

-n
ur

sin
g 

fa
ci

lit
y 

(n
=

1,
 4

5 
be

ds
)

‘Q
ua

lit
y 

im
pr

ov
e-

m
en

t, 
on

e-
gr

ou
p 

pr
et

es
t-

po
st

-t
es

t’

1/
 S

ep
sis

 sc
re

en
in

g 
to

ol
 (u

se
s t

he
 S

IR
S 

cr
ite

ria
)

2/
 S

to
p 

an
d 

W
at

ch
3/

 S
BA

R
Co

-in
te

rv
en

tio
n–

 se
p-

sis
 e

du
ca

tio
n.

Q
ua

nt
ita

tiv
e–

se
ps

is 
sc

re
en

in
g 

fre
qu

en
cy

O
ut

co
m

es
 re

la
te

d 
to

 st
aff

 k
no

w
le

dg
e 

ch
an

ge
s p

re
 a

nd
 

po
st

 e
du

ca
tio

n 
pr

o-
gr

am
m

e 
w

er
e 

no
t 

el
ig

ib
le

 fo
r i

nc
lu

sio
n

20
68

 se
ps

is 
sc

re
en

s w
er

e 
co

nd
uc

te
d 

ov
er

 
a 

3 
m

on
th

 p
er

io
d 

(n
=

30
 n

ot
 c

om
pl

et
ed

/
la

ck
ed

 in
fo

rm
at

io
n)

. O
ve

r a
 3

-m
on

th
 p

er
io

d,
 

2,
06

8 
se

ps
is 

sc
re

en
s w

er
e 

pe
rfo

rm
ed

 a
nd

 
1.

5%
 (n

 =
 3

0)
 o

f s
cr

ee
ns

 w
er

e 
ei

th
er

 n
ot

 
co

m
pl

et
ed

 o
r l

ac
ke

d 
su

ffi
ci

en
t d

oc
um

en
ta

-
tio

n.
 A

m
on

gs
t t

he
 2

,0
38

 se
ps

is 
sc

re
en

s, 
0.

2%
 

(n
 =

 4
) s

cr
ee

ne
d 

po
sit

iv
e 

fo
r s

ep
sis

. ‘T
hr

ee
 

(7
5%

) o
f f

ou
r p

os
iti

ve
 sc

re
en

s f
or

 se
ps

is 
re

su
lte

d 
in

 ti
m

el
y 

no
tifi

ca
tio

n 
of

 th
e 

ch
ar

ge
 

nu
rs

e 
an

d 
ph

ys
ic

ia
n 

fo
llo

w
ed

 b
y 

tr
an

sf
er

 to
 

an
 a

cu
te

 c
ar

e 
ho

sp
ita

l.’ (
tim

el
y 

co
m

m
un

ic
a-

tio
n 

m
ea

su
re

d 
by

 c
ha

rg
e 

nu
rs

e 
no

tifi
ca

tio
n 

w
ith

in
 o

ne
 h

ou
r).

Th
er

e 
is 

va
lu

e 
in

 p
ro

vi
d-

in
g 

st
aff

 w
ith

 a
 se

ps
is 

sc
re

en
in

g 
to

ol
 (S

IR
S 

cr
ite

ria
), 

as
 w

el
l a

s c
og

ni
-

tiv
e 

ch
an

ge
s w

ith
 S

TO
P 

AN
D

 W
AT

CH
 (a

nd
 v

al
ue

 
in

 p
ro

vi
di

ng
 se

ps
is 

ed
u-

ca
tio

n)
. S

BA
R 

su
pp

or
ts

 
st

aff
’s 

fin
di

ng
s t

ha
t c

ou
ld

 
in

di
ca

te
 se

ps
is.

 
Th

e 
au

th
or

s a
ss

er
t t

ha
t 

se
ps

is 
sc

re
en

s r
es

ul
te

d 
in

 ti
m

el
y 

re
sid

en
t t

re
at

-
m

en
t a

nd
 a

vo
id

ed
 

ho
sp

ita
lis

at
io

ns
.

M
on

tg
om

er
y 

20
23

 [2
4]

Pe
er

-re
vi

ew
ed

 
jo

ur
na

l
Au

st
ra

lia
Re

sid
en

tia
l A

ge
d 

Ca
re

 F
ac

ili
tie

s 
(R

AC
F)

 (n
=

8)

‘Q
ua

si-
ex

pe
rim

en
ta

l
pr

e-
po

st
de

sig
n’

(b
ef

or
e-

af
te

r s
tu

dy
)

1/
 R

AC
F 

Em
er

ge
nc

y 
D

ec
isi

on
 In

de
x 

(R
ED

I)
2/

 C
lin

ic
al

 H
an

do
ve

r
As

se
ss

m
en

t T
oo

l 
(C

H
AT

), 
ba

se
d 

on
 S

BA
R.

Su
rv

ey
 d

at
a 

be
fo

re
 

(T
0)

 a
nd

 a
fte

r (
T1

, 6
 

m
on

th
s p

os
t-

 im
pl

e-
m

en
ta

tio
n)

–
se

lf-
co

nfi
de

nc
e 

RA
CF

 
st

aff
 in

 th
e 

m
an

ag
e-

m
en

t o
f a

cu
te

ly
 

un
w

el
l r

es
id

en
ts

25
4/

28
4 

(9
0%

) r
es

po
nd

ed
 a

t T
0,

 2
0%

 (5
1 

re
sp

on
de

nt
s)

 re
sp

on
se

 ra
te

 a
t T

1.
 

Si
gn

ifi
ca

nt
 in

cr
ea

se
 in

 c
on

fid
en

ce
 to

 a
ss

es
s 

an
d 

m
an

ag
e 

ac
ut

el
y 

un
w

el
l r

es
id

en
ts

 fo
llo

w
-

in
g 

im
pl

em
en

ta
tio

n 
of

 th
e 

RE
D

I a
nd

 C
H

AT
 (p

 
=

 0
.0

03
 a

nd
 p

 =
 0

.0
06

, r
es

pe
ct

iv
el

y)
 to

ol
s.

Ba
se

lin
e 

Co
nfi

de
nc

e 
in

 A
ss

es
sm

en
t S

ca
le

 
an

d 
Co

nfi
de

nc
e 

in
 M

an
ag

em
en

t S
ca

le
 sc

or
es

 
di

ffe
re

d 
sig

ni
fic

an
tly

 p
os

t-
im

pl
em

en
ta

tio
n 

of
 

th
e 

RE
D

I a
nd

 C
H

AT
 to

ol
s (

p 
<

 0
.0

01
).

Im
pr

ov
em

en
t w

as
 sh

ow
n 

ac
ro

ss
 a

ll 
co

m
m

u-
ni

ca
tio

n 
do

m
ai

ns
. T

he
 g

re
at

es
t i

m
pr

ov
em

en
t 

in
 c

on
fid

en
ce

 w
as

 in
 c

om
m

un
ic

at
in

g 
w

ith
 

th
e 

ho
sp

ita
l o

ut
re

ac
h 

se
rv

ic
e 

fro
m

 m
ea

n 
3.

37
 

(S
D

 =
 0

.9
4)

 to
 m

ea
n 

3.
86

 (S
D

 =
 0

.6
1)

 (m
ax

. 
sc

or
e 

5)
.

Pa
rt

ic
ip

an
ts

 re
po

rt
ed

 ‘s
om

et
im

es
’ u

sin
g 

th
e 

RE
D

I a
nd

 C
H

AT
 to

ol
s 5

2%
 a

nd
 4

4%
 

re
sp

ec
tiv

el
y.

Bo
th

 to
ol

s i
nc

re
as

ed
 

co
nfi

de
nc

e 
of

 R
AC

F 
in

 
as

se
ss

in
g 

an
d 

m
an

ag
in

g 
ac

ut
e 

de
te

rio
ra

tio
n,

 a
nd

 
co

m
m

un
ic

at
in

g 
ab

ou
t 

ac
ut

e 
ill

ne
ss

. T
he

 to
ol

s 
co

ul
d 

in
cr

ea
se

 st
aff

 c
om

-
pe

te
nc

e.
 T

he
 a

ut
ho

rs
 

st
at

e 
th

at
 th

ey
 ‘c

an
no

t 
in

fe
r t

ha
t s

el
f-e

ffi
ca

cy
 

le
ad

s t
o 

im
pr

ov
ed

 
pe

rfo
rm

an
ce

.’

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 10 of 27Barker et al. BMC Health Services Research          (2025) 25:765 

A
ut

ho
r, 

pu
bl

ic
at

io
n

ye
ar

Pu
bl

ic
at

io
n 

ty
pe

Co
un

tr
y

LT
CF

 ty
pe

St
ud

y 
ty

pe
/ d

es
ig

n 
– 

au
th

or
 re

po
rt

ed
 

(d
ed

uc
ed

 if
 n

ot
 

st
at

ed
)

In
te

rv
en

tio
n,

 
co

-in
te

rv
en

tio
ns

O
ut

co
m

es
 re

po
rt

ed
Ke

y 
fin

di
ng

s 
re

po
rt

ed
 re

le
va

nt
 to

 re
si

de
nt

 
ca

re
A

ut
ho

r c
on

cl
us

io
ns

Ba
sin

sk
a 

20
22

 
[2

7]
Pe

er
-re

vi
ew

ed
 

jo
ur

na
l

Sw
itz

er
la

nd
N

ur
sin

g 
ho

m
es

 
(n

=
11

)
‘C

on
ve

rg
en

t m
ix

ed
-

m
et

ho
d 

de
sig

n 
w

ith
in

 a
 h

yb
rid

 ty
pe

-2
 

eff
ec

tiv
en

es
s-

im
pl

e-
m

en
ta

tio
n 

st
ud

y.’
(m

ix
ed

-m
et

ho
ds

 
se

rv
ic

e 
ev

al
ua

tio
n)

1/
 IS

BA
R 

(In
tr

od
uc

tio
n,

 
Si

tu
at

io
n,

 B
ac

k-
gr

ou
nd

, A
ss

es
sm

en
t, 

Re
co

m
m

en
da

tio
n)

2/
 S

to
p&

W
at

ch
Co

-in
te

rv
en

tio
n:

Th
ird

 in
te

rv
en

tio
n 

el
em

en
t -

 n
ur

se
s p

ro
-

vi
di

ng
 o

n-
sit

e 
ge

ria
tr

ic
 

su
pp

or
t (

IN
TE

RC
AR

E 
nu

rs
e)

Q
ua

nt
ita

tiv
e–

 u
p-

ta
ke

, a
cc

ep
ta

bi
lit

y 
(A

cc
ep

ta
bi

lit
y 

of
 In

-
te

rv
en

tio
n 

M
ea

su
re

, 
AI

M
) a

nd
 fe

as
ib

ili
ty

 
(F

ea
sib

ili
ty

 o
f I

nt
er

-
ve

nt
io

n 
M

ea
su

re
, 

FI
M

) 
Q

ua
lit

at
iv

e–
22

 fo
cu

s g
ro

up
s 

w
ith

 c
ar

e 
ho

m
e 

st
aff

– 
to

ol
s a

nd
 

im
pl

em
en

ta
tio

n.

1/
 A

cc
ep

ta
bi

lit
y/

fe
as

ib
ili

ty
 m

ea
su

re
s f

ro
m

 
57

3 
ca

re
 w

or
ke

rs
 fr

om
 1

1 
nu

rs
in

g 
ho

m
es

.
ST

O
P&

W
at

ch
Ac

ce
pt

ab
ili

ty
 6

8%
 (r

eg
ist

er
ed

 n
ur

se
s, 

lic
en

se
d 

pr
ac

tic
al

 n
ur

se
s, 

nu
rs

e 
ai

de
s)

Fe
as

ib
ili

ty
 7

9%
 (r

eg
ist

er
ed

 n
ur

se
s, 

lic
en

se
d 

pr
ac

tic
al

 n
ur

se
s, 

nu
rs

e 
ai

de
s)

U
pt

ak
e 

78
%

 (n
ur

se
 a

id
es

)
IS

BA
R

Ac
ce

pt
ab

ili
ty

 7
4%

Fe
as

ib
ili

ty
 8

5%
U

pt
ak

e 
77

%
2/

 Q
ua

lit
at

iv
e 

re
su

lts
 (1

08
 c

ar
e 

w
or

ke
rs

, 
22

 fo
cu

s g
ro

up
s)

 sp
ec

ifi
c 

to
 IS

BA
R 

an
d 

ST
O

P&
W

at
ch

IS
BA

R–
 R

N
s a

nd
 L

PN
s f

ou
nd

 th
e 

in
st

ru
m

en
t 

un
de

rs
ta

nd
ab

le
 a

nd
 re

qu
iri

ng
 fe

w
 c

ha
ng

es
 

to
 th

ei
r n

or
m

al
 ro

ut
in

e.
 T

he
y 

pe
rc

ei
ve

d 
it 

be
 st

ra
ig

ht
fo

rw
ar

d 
to

 u
se

 w
he

n 
ev

al
ua

tin
g 

re
sid

en
t a

nd
 c

om
m

un
ic

at
in

g 
w

ith
 h

ea
lth

ca
re

 
pr

of
es

sio
na

ls.
RN

s a
nd

 L
PN

s d
es

cr
ib

ed
 in

cr
ea

se
d 

co
nfi

-
de

nc
e 

du
rin

g 
co

nv
er

sa
tio

ns
 w

ith
 h

ea
lth

ca
re

 
pr

of
es

sio
na

ls,
 ‘le

ad
in

g 
to

 w
el

l-i
nf

or
m

ed
, 

tim
el

y 
de

ci
sio

ns
’ fo

r r
es

id
en

t c
ar

e.
ST

O
P&

W
at

ch
– 

nu
rs

e 
ai

ds
 fo

un
d 

it 
ha

rd
 to

 
us

e 
an

d 
di

ffi
cu

lt 
to

 u
nd

er
st

an
d,

 a
nd

 so
m

e 
fo

rg
ot

 to
 ta

ke
 w

ith
 th

em
 w

he
n 

do
cu

m
en

tin
g 

re
sid

en
t o

bs
er

va
tio

ns
.

N
ur

se
 a

id
s i

ni
tia

l r
es

ist
an

ce
 to

 u
sin

g 
ST

O
P&

W
at

ch
 c

ha
ng

ed
 a

s t
he

y 
be

ca
m

e 
m

or
e 

aw
ar

e 
of

 th
e 

ch
an

ge
s t

he
y 

ne
ed

ed
 to

 lo
ok

 
fo

r, 
an

d 
sa

w
 th

at
 th

es
e 

w
er

e 
be

in
g 

ta
ke

n 
se

rio
us

ly
.

ST
O

P&
W

at
ch

 a
nd

 IS
BA

R–
 d

ai
ly

 p
ra

ct
ic

e 
w

as
 

ad
ap

te
d 

to
 fa

ci
lit

at
e 

us
e.

 D
iff

er
en

t s
et

tin
gs

 
m

ea
n 

th
at

 c
ar

e 
te

am
s n

ee
de

d 
to

 w
or

k 
ou

t 
ho

w
 to

 u
se

 th
es

e 
de

te
rio

ra
tio

n 
to

ol
s, 

an
d 

th
ey

 a
pp

re
ci

at
ed

 a
da

pt
at

io
ns

 th
at

 re
sp

on
de

d 
to

 th
ei

r v
ie

w
s.

Th
er

e 
w

as
 in

iti
al

 sc
ep

tic
ism

 a
bo

ut
 th

e 
to

ol
s’ 

re
le

va
nc

e 
an

d 
po

te
nt

ia
l t

o 
in

cr
ea

se
 w

or
kl

oa
d.

 
In

 so
m

e 
ca

se
s, 

sc
ep

tic
ism

 le
ss

en
ed

 b
ut

 th
os

e 
w

ho
 d

id
n’

t r
ec

og
ni

se
 th

e 
pr

ac
tic

al
 v

al
ue

 
di

dn
’t 

us
e 

th
e 

to
ol

s.

Co
ns

id
er

ab
le

 v
ar

ia
tio

ns
 

in
 th

e 
ac

ce
pt

ab
ili

ty
, 

fe
as

ib
ili

ty
 a

nd
 u

pt
ak

e 
of

 
in

te
rv

en
tio

ns
. Q

ua
lit

at
iv

e 
fin

di
ng

s ‘
hi

gh
lig

ht
 d

if-
fe

re
nc

es
 in

 th
e 

nu
rs

in
g 

ho
m

es
 ’ i

nt
er

na
l i

m
pl

e-
m

en
ta

tio
n 

pr
oc

es
se

s,’ 
an

d 
va

rio
us

 ‘in
di

vi
du

al
 

ba
rr

ie
rs

 a
nd

 fa
ci

lit
at

or
s 

to
 im

pl
em

en
ta

tio
n.

’
IS

BA
R 

(a
nd

 IN
TE

RC
AR

E 
nu

rs
e 

ro
le

) c
on

sid
-

er
ed

ac
ce

pt
ab

le
 a

nd
 

fe
as

ib
le

, t
ak

en
 u

p 
by

>
 7

0%
 o

f c
ar

e 
w

or
ke

rs
.

Lo
w

er
 le

ve
ls 

of
 a

cc
ep

t-
ab

ili
ty

, f
ea

sib
ili

ty
 a

nd
 u

p-
ta

ke
 w

ith
 S

TO
P&

W
at

ch
 

co
m

pa
re

d 
to

 IS
BA

R 
(a

nd
 

IN
TE

RC
AR

E 
nu

rs
e)

.

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 11 of 27Barker et al. BMC Health Services Research          (2025) 25:765 

A
ut

ho
r, 

pu
bl

ic
at

io
n

ye
ar

Pu
bl

ic
at

io
n 

ty
pe

Co
un

tr
y

LT
CF

 ty
pe

St
ud

y 
ty

pe
/ d

es
ig

n 
– 

au
th

or
 re

po
rt

ed
 

(d
ed

uc
ed

 if
 n

ot
 

st
at

ed
)

In
te

rv
en

tio
n,

 
co

-in
te

rv
en

tio
ns

O
ut

co
m

es
 re

po
rt

ed
Ke

y 
fin

di
ng

s 
re

po
rt

ed
 re

le
va

nt
 to

 re
si

de
nt

 
ca

re
A

ut
ho

r c
on

cl
us

io
ns

N
w

ol
ise

 2
02

4 
[4

4]
Pe

er
-re

vi
ew

ed
 

jo
ur

na
l

U
K

Ca
re

 h
om

es
(n

=
35

)
‘M

ix
ed

-m
et

ho
ds

 
ap

pr
oa

ch
, s

em
i-s

tr
uc

-
tu

re
d 

in
te

rv
ie

w
s a

nd
 

on
lin

e 
su

rv
ey

.’

RE
ST

O
RE

2 
is 

a 
co

m
-

po
sit

e 
de

te
rio

ra
tio

n,
 

in
cl

ud
in

g 
1/

 ‘s
of

t s
ig

ns
,’ 

2/
 N

EW
S,

 3
/ S

BA
RD

Q
ua

nt
ita

tiv
e–

 o
n-

lin
e 

su
rv

ey
 (2

0 
re

sp
on

de
nt

s)
Q

ua
lit

at
iv

e–
 se

m
i-

st
ru

ct
ur

ed
 in

te
rv

ie
w

s 
(n

=
15

)

35
 c

ar
e 

ho
m

e 
st

aff
 p

ar
tic

ip
at

ed
. F

in
di

ng
s 

w
er

e 
gr

ou
pe

d 
ac

co
rd

in
g 

to
 th

re
e 

m
ai

n 
th

em
es

:
1)

 R
ES

TO
RE

2 
tr

ai
ni

ng
 a

nd
 u

se
>

 Im
pl

em
en

ta
tio

n 
of

 R
ES

TO
RE

2 
w

as
 lo

w
; 

co
m

po
ne

nt
s o

f R
ES

TO
RE

2 
w

er
e 

of
te

n 
us

ed
 a

s 
op

po
se

d 
to

 a
ll 

el
em

en
ts

.
>

 R
ES

TO
RE

2 
us

e 
w

as
 m

ai
nl

y 
by

 n
ur

se
s.

>
 3

/2
0 

su
rv

ey
 re

sp
on

de
nt

s h
ad

 n
ev

er
 h

ea
rd

 
of

 R
ES

TO
RE

2;
 5

/2
0 

ha
d 

he
ar

d 
of

 R
ES

TO
RE

2 
bu

t n
ev

er
 u

se
d 

it;
 2

/2
0 

st
op

pe
d 

us
in

g 
RE

ST
O

RE
2;

 2
/2

0 
us

ed
 R

ES
TO

RE
2 

oc
ca

sio
na

lly
, 

8/
20

 re
gu

la
rly

.
>

 T
ra

in
in

g 
ro

ll-
ou

t w
as

 ‘s
lo

w
 a

nd
 p

at
ch

y,’ 
bu

t 
m

os
t s

ta
ff 

fo
un

d 
it 

‘h
el

pf
ul

’ a
nd

 w
er

e 
sa

tis
fie

d 
w

ith
 it

s d
el

iv
er

y.
2)

 B
en

efi
ts

 o
f R

ES
TO

RE
2

>
 F

ro
m

 th
e 

qu
al

ita
tiv

e 
in

te
rv

ie
w

s, 
RE

ST
O

RE
2 

w
as

 p
er

ce
iv

ed
 to

 h
av

e 
be

ne
fit

ed
 re

sid
en

ts
 

an
d 

th
ei

r f
am

ily
/f

rie
nd

s, 
th

ro
ug

h 
pr

om
pt

 
re

sp
on

se
s t

o 
ac

ut
e 

de
te

rio
ra

tio
n.

 V
ie

w
s 

w
er

e 
m

ix
ed

 a
bo

ut
 th

e 
im

pa
ct

 o
n 

he
al

th
ca

re
 

ut
ili

sa
tio

n.
>

 L
ac

k 
of

 a
gr

ee
m

en
t w

ith
 su

rv
ey

 d
at

a 
ab

ou
t 

th
e 

im
pa

ct
 o

f R
ES

TO
RE

2 
on

 c
ar

e 
pr

ov
isi

on
 

an
d 

th
e 

m
an

ag
em

en
t o

f d
et

er
io

ra
tio

n.
 

H
ow

ev
er

, t
he

re
 w

as
 so

m
e 

ag
re

em
en

t t
ha

t 
RE

ST
O

RE
2 

im
pr

ov
ed

 st
aff

 c
on

fid
en

ce
.

3)
 Im

pl
em

en
ta

tio
n 

ch
al

le
ng

es
 a

nd
 ‘m

ov
in

g 
fo

rw
ar

ds
.’

>
 M

ul
tip

le
 im

pl
em

en
ta

tio
n 

ch
al

le
ng

es
 

hi
gh

lig
ht

ed
 e

.g
 th

e 
be

lie
f t

ha
t R

ES
TO

RE
2 

w
as

 
‘m

ed
ic

al
ly

 o
rie

nt
ed

’ a
nd

 m
or

e 
su

ita
bl

e 
fo

r u
se

 
in

 n
ur

sin
g 

ho
m

es
 th

an
 re

sid
en

tia
l h

om
es

; 
pe

rc
ep

tio
n 

th
at

 re
sid

en
tia

l h
om

es
 la

ck
 

tr
ai

ni
ng

 a
nd

 su
ffi

ci
en

t s
ta

ff 
le

ve
ls 

to
 m

ea
su

re
 

N
EW

S2
.

>
 R

es
id

en
tia

l c
ar

e 
st

aff
 p

er
ce

iv
ed

 th
e 

us
e 

of
 

N
ES

W
S2

 to
 b

e 
‘co

m
pl

ic
at

ed
.’ S

om
e 

su
rv

ey
 

re
sp

on
de

nt
s d

es
cr

ib
ed

 S
BA

RD
 a

s ‘
tim

e-
co

n-
su

m
in

g’
 a

nd
 R

ES
TO

RE
2 

as
 ‘le

ng
th

y.’

RE
ST

O
RE

2 
ha

s p
ot

en
tia

l 
be

ne
fit

s e
.g

. i
m

pr
ov

ed
 

co
nfi

de
nc

e 
to

 id
en

tif
y 

ac
ut

e 
de

te
rio

ra
tio

n 
an

d 
to

 e
sc

al
at

e/
co

m
m

u-
ni

ca
te

 c
on

ce
rn

s. 
Th

e 
au

th
or

s s
ta

te
 th

at
 R

E-
ST

O
RE

2 
ha

s t
he

 p
ot

en
tia

l 
to

 re
du

ce
 h

ea
lth

ca
re

 
us

e,
 su

ch
 a

s h
os

pi
ta

l 
ad

m
iss

io
ns

.
Th

e 
‘m

yr
ia

d 
of

 c
ha

lle
ng

es
 

th
at

 a
ffe

ct
 u

se
 a

nd
 su

c-
ce

ss
fu

l i
m

pl
em

en
ta

tio
n’ 

ne
ed

 to
 b

e 
co

ns
id

er
ed

. 
Fu

rt
he

r q
ua

nt
ita

tiv
e 

an
d 

qu
al

ita
tiv

e 
re

se
ar

ch
 

(in
cl

ud
in

g 
ex

pl
or

at
io

n 
of

 
th

e 
re

sid
en

t p
er

sp
ec

tiv
e)

 
is 

re
qu

ire
d.

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 12 of 27Barker et al. BMC Health Services Research          (2025) 25:765 

A
ut

ho
r, 

pu
bl

ic
at

io
n

ye
ar

Pu
bl

ic
at

io
n 

ty
pe

Co
un

tr
y

LT
CF

 ty
pe

St
ud

y 
ty

pe
/ d

es
ig

n 
– 

au
th

or
 re

po
rt

ed
 

(d
ed

uc
ed

 if
 n

ot
 

st
at

ed
)

In
te

rv
en

tio
n,

 
co

-in
te

rv
en

tio
ns

O
ut

co
m

es
 re

po
rt

ed
Ke

y 
fin

di
ng

s 
re

po
rt

ed
 re

le
va

nt
 to

 re
si

de
nt

 
ca

re
A

ut
ho

r c
on

cl
us

io
ns

Re
nz

 2
01

3 
[3

1]
Pe

er
-re

vi
ew

ed
 

jo
ur

na
l

U
SA

Sk
ill

ed
-n

ur
sin

g 
fa

ci
lit

y 
(n

=
1)

‘R
ep

ea
te

d 
m

ea
su

re
, 

qu
al

ity
 im

pr
ov

em
en

t’
(IN

TE
RA

C
T 

II)
 S

BA
R

Q
ue

st
io

nn
ai

re
 (p

re
 

an
d 

po
st

) a
dm

in
is-

te
re

d 
to

 c
ar

e 
ho

m
e 

an
d 

he
al

th
ca

re
 st

aff
 

(w
ith

 fr
ee

 te
xt

 c
om

-
m

en
ts

 )–
1)

 n
ur

se
 sa

tis
fa

c-
tio

n 
w

ith
 n

ur
se

-
m

ed
ic

al
 p

ro
vi

de
r 

co
m

m
un

ic
at

io
n

2)
 m

ed
ic

al
 p

ro
vi

de
r 

pe
rc

ep
tio

n 
of

 n
ur

se
/

m
ed

ic
al

 p
ro

vi
de

r
co

m
m

un
ic

at
io

n 
3)

 a
dh

er
en

ce
 to

 
SB

AR
.

N
ur

se
 sa

tis
fa

ct
io

n 
w

ith
 n

ur
se

-m
ed

ic
al

 
pr

ov
id

er
 c

om
m

un
ic

at
io

n 
de

m
on

st
ra

te
d 

im
pr

ov
em

en
t (

no
t s

ta
tis

tic
al

ly
 si

gn
ifi

ca
nt

) i
n 

th
e 

m
aj

or
ity

 o
f q

ue
st

io
nn

ai
re

 it
em

s.
87

.5
%

 o
f n

ur
se

s (
n=

28
) f

ou
nd

 S
BA

R 
he

lp
fu

l.
69

%
 (n

=
22

) f
ou

nd
 n

o 
lim

ita
tio

ns
 b

ut
 2

8%
 

(n
=

9)
 fo

un
d 

SB
AR

 to
 b

e 
tim

e-
co

ns
um

in
g.

5 
ou

t o
f 7

 h
ea

lth
ca

re
 p

ro
fe

ss
io

na
ls 

re
po

rt
ed

 
th

at
 th

e 
qu

al
ity

 o
f c

om
m

un
ic

at
io

n 
w

ith
 

LT
CF

 st
aff

 (n
ur

se
s)

 h
ad

 im
pr

ov
ed

 p
os

t-
SB

AR
 

im
pl

em
en

ta
tio

n.
 6

 re
po

rt
ed

 th
at

 n
ur

se
s w

er
e 

co
ns

ist
en

tly
 p

ro
vi

di
ng

 a
de

qu
at

e 
in

fo
rm

a-
tio

n 
ab

ou
t r

es
id

en
ts

 w
ho

 w
er

e 
de

te
rio

ra
tin

g 
an

d 
th

at
 th

e 
in

fo
rm

at
io

n 
in

flu
en

ce
s d

ec
isi

on
 

m
ak

in
g 

ab
ou

t h
os

pi
ta

l t
ra

ns
fe

r.
65

 S
BA

Rs
 c

om
pl

et
ed

 o
ve

r a
 3

 m
on

th
 p

er
io

d.
 

78
%

 (n
=

51
) c

om
pl

et
e 

do
cu

m
en

ta
tio

n,
 2

2%
 

(n
=

14
) h

ad
 m

iss
in

g 
do

cu
m

en
ta

tio
n.

 S
BA

R 
w

as
 c

om
pl

et
ed

 in
 a

 ti
m

el
y 

m
an

ne
r a

nd
 o

nl
y 

on
e 

re
sid

en
t c

ha
ng

e 
of

 c
on

di
tio

n 
la

ck
ed

 
SB

AR
 c

om
pl

et
io

n 
(9

8%
 c

om
pl

ia
nc

e)
.

Im
pl

em
en

ta
tio

n 
of

 S
BA

R 
‘su

gg
es

ts
 im

pr
ov

em
en

t 
in

 n
ur

se
 sa

tis
fa

ct
io

n 
w

ith
 

co
m

m
un

ic
at

io
n.

’
St

ud
y 

fin
di

ng
s s

up
-

po
rt

 th
e 

us
e 

of
 S

BA
R 

to
 h

el
p 

ad
dr

es
s t

he
 

iss
ue

s o
f c

om
pl

et
e 

do
cu

m
en

ta
tio

n 
an

d 
tim

e 
co

ns
tr

ai
nt

s.

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 13 of 27Barker et al. BMC Health Services Research          (2025) 25:765 

A
ut

ho
r, 

pu
bl

ic
at

io
n

ye
ar

Pu
bl

ic
at

io
n 

ty
pe

Co
un

tr
y

LT
CF

 ty
pe

St
ud

y 
ty

pe
/ d

es
ig

n 
– 

au
th

or
 re

po
rt

ed
 

(d
ed

uc
ed

 if
 n

ot
 

st
at

ed
)

In
te

rv
en

tio
n,

 
co

-in
te

rv
en

tio
ns

O
ut

co
m

es
 re

po
rt

ed
Ke

y 
fin

di
ng

s 
re

po
rt

ed
 re

le
va

nt
 to

 re
si

de
nt

 
ca

re
A

ut
ho

r c
on

cl
us

io
ns

Re
nz

 2
01

5 
[3

2]
Pe

er
-re

vi
ew

ed
 

jo
ur

na
l

U
SA

Sk
ill

ed
-n

ur
sin

g 
fa

ci
lit

y 
(n

=
1)

‘S
in

gl
e-

sit
e 

re
pe

at
ed

 
m

ea
su

re
s d

es
ig

n,
 q

ua
l-

ity
 im

pr
ov

em
en

t’

SB
AR

Q
ua

nt
ita

tiv
e–

ra
te

 o
f h

os
pi

ta
l 

tr
an

sf
er

, c
os

t-
be

ne
fit

 
an

al
ys

is.

SB
AR

s c
om

pl
et

ed
 fo

r a
ll 

un
pl

an
ne

d 
ho

sp
ita

l 
tr

an
sf

er
s -

 ti
m

el
in

es
s o

f t
he

 S
BA

Rs
 w

as
 7

2%
 

du
rin

g 
th

e 
fir

st
 m

on
th

. I
n 

th
e 

2nd
 to

 3
rd

 
m

on
th

s, 
90

%
 c

om
pl

et
ed

 in
 a

 ti
m

el
y 

m
an

ne
r, 

an
d 

10
0%

 c
om

pl
et

io
n 

w
as

 su
st

ai
ne

d.
Th

e 
au

th
or

s p
re

se
nt

 a
 ta

bl
e 

en
tit

le
d 

‘e
ffe

ct
 o

f 
SB

AR
 im

pl
em

en
ta

tio
n 

on
 h

os
pi

ta
l t

ra
ns

fe
rs

,’ 
an

d 
st

at
e 

th
at

 th
is 

sh
ow

s t
ha

t t
he

 ‘t
ot

al
 n

um
-

be
r o

f h
os

pi
ta

l t
ra

ns
fe

rs
 d

ec
lin

ed
 o

ve
r t

he
 

‘e
ar

ly
 p

er
io

d 
of

 S
BA

R 
im

pl
em

en
ta

tio
n.

’
An

 o
ve

ra
ll 

re
du

ct
io

n 
in

 a
vo

id
ab

le
 h

os
pi

ta
l 

tr
an

sf
er

s (
n=

10
) o

ve
r a

 4
 m

on
th

 p
er

io
d.

Av
oi

da
bl

e 
ho

sp
ita

l t
ra

ns
fe

rs
 re

m
ai

ne
d 

co
n-

st
an

t a
cr

os
s t

he
 4

 m
on

th
s o

f i
m

pl
em

en
ta

tio
n 

(m
ea

n 
=

 1
.7

5 
tr

an
sf

er
s p

er
 m

on
th

).
Th

e 
nu

m
be

r o
f 3

0-
da

y 
ho

sp
ita

l r
ea

dm
iss

io
ns

 
st

ea
di

ly
 d

ec
lin

ed
 o

ve
r 4

 m
on

th
s. 

To
ta

l p
ro

je
ct

 c
os

t =
 $

4,
35

5.
00

 (i
nc

lu
di

ng
 m

a-
te

ria
l c

os
ts

, s
ta

ff 
re

pl
ac

em
en

t, 
da

ta
 a

na
ly

sis
, 

an
d 

m
ed

ic
al

 re
co

rd
 re

vi
ew

 ti
m

e)
Po

te
nt

ia
l c

os
t s

av
in

gs
 (r

es
ul

tin
g 

fro
m

 a
n 

ov
er

-
al

l r
ed

uc
tio

n 
in

 a
vo

id
ab

le
 h

os
pi

ta
l t

ra
ns

fe
rs

 
(n

=
10

) o
ve

r a
 fo

ur
 m

on
th

 p
er

io
d)

 =
 $

10
9,

35
0 

(b
as

ed
 o

n 
an

 a
ve

ra
ge

 c
os

t o
f $

10
,9

35
 fo

r 
ho

sp
ita

l a
dm

iss
io

ns
 fr

om
 n

ur
sin

g 
ho

m
es

).

SB
AR

 w
as

 c
om

pl
et

ed
 

th
or

ou
gh

ly
 w

ith
 ti

m
el

i-
ne

ss
 a

nd
 ‘h

ig
h-

qu
al

ity
 

cl
in

ic
al

 d
at

a.’
SB

AR
 is

 a
 ‘fe

as
ib

le
 

m
et

ho
d 

to
 p

ro
vi

de
 

st
ru

ct
ur

ed
 c

om
m

un
ic

a-
tio

n 
be

tw
ee

n 
nu

rs
es

 a
nd

 
m

ed
ic

al
 p

ro
vi

de
rs

.’ 
Th

er
e 

is 
th

e 
po

te
nt

ia
l f

or
 

SB
AR

 to
 p

os
iti

ve
ly

 in
flu

-
en

ce
 d

ec
isi

on
-m

ak
in

g 
to

 
ho

sp
ita

lis
e 

re
sid

en
ts

.
Th

e 
in

te
rd

isc
ip

lin
ar

y 
pr

oj
ec

t ‘c
an

 b
e 

im
pl

e-
m

en
te

d 
at

 lo
w

 c
os

t i
n 

an
y 

lo
ng

-t
er

m
 fa

ci
lit

y.’

Ja
rb

oe
 2

01
5 

[2
3]

D
iss

er
ta

tio
n

U
SA

Sk
ill

ed
-n

ur
sin

g 
fa

ci
lit

y 
(n

=
1)

‘B
ef

or
e 

an
d 

af
te

r’
(IN

TE
RA

C
T)

 S
BA

R 
(S

itu
at

io
n–

 B
ac

k-
gr

ou
nd

– 
Ac

tio
n 

-R
ec

om
m

en
da

tio
n)

Q
ua

nt
ita

tiv
e–

 u
n-

pl
an

ne
d

ho
sp

ita
l t

ra
ns

fe
r 

Pr
e 

an
d 

po
st

-S
BA

R 
im

pl
em

en
ta

tio
n,

 th
er

e 
w

as
 n

o 
sig

ni
fic

an
t d

iff
er

en
ce

 in
 o

ve
ra

ll 
re

sid
en

t t
ra

ns
fe

rs
 (p

=
0.

48
2)

. T
he

re
 w

as
 

no
 si

gn
ifi

ca
nt

 d
iff

er
en

ce
 in

 th
e 

pr
ev

en
t-

ab
le

 tr
an

sf
er

s (
p=

0.
92

7)
,'d

isc
re

tio
na

ry
 c

ar
e'

 
(p

=
0.

54
7)

,'e
m

er
ge

nt
' (

p=
0.

56
5)

,'a
dm

itt
ed

 to
 

ho
sp

ita
l' 

(p
=

0.
66

2)
,'n

ot
 a

dm
itt

ed
' (

p=
0.

46
8)

 
gr

ou
ps

. H
ow

ev
er

, t
he

re
 w

as
 a

 si
gn

ifi
ca

nt
 

di
ffe

re
nc

e'
fu

til
e 

ca
re

' g
ro

up
 (p

=
0.

04
1)

.

N
o 

sig
ni

fic
an

t d
ec

re
as

e 
in

 u
np

la
nn

ed
 h

os
pi

ta
l 

tr
an

sf
er

.

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 14 of 27Barker et al. BMC Health Services Research          (2025) 25:765 

A
ut

ho
r, 

pu
bl

ic
at

io
n

ye
ar

Pu
bl

ic
at

io
n 

ty
pe

Co
un

tr
y

LT
CF

 ty
pe

St
ud

y 
ty

pe
/ d

es
ig

n 
– 

au
th

or
 re

po
rt

ed
 

(d
ed

uc
ed

 if
 n

ot
 

st
at

ed
)

In
te

rv
en

tio
n,

 
co

-in
te

rv
en

tio
ns

O
ut

co
m

es
 re

po
rt

ed
Ke

y 
fin

di
ng

s 
re

po
rt

ed
 re

le
va

nt
 to

 re
si

de
nt

 
ca

re
A

ut
ho

r c
on

cl
us

io
ns

As
hc

ra
ft 

20
17

 
[3

0]
Pe

er
-re

vi
ew

ed
 

jo
ur

na
l

U
SA

N
ur

sin
g 

ho
m

es
 

(n
 =

2,
 1

 c
on

tr
ol

 +
 

1 
in

te
rv

en
tio

n)

‘P
re

-p
os

t, 
qu

as
i-e

xp
er

i-
m

en
ta

l’ (
w

ith
 a

 c
on

tr
ol

 
an

d 
in

te
rv

en
tio

n 
nu

rs
-

in
g 

ho
m

e)

St
an

da
rd

 S
BA

R
Cu

st
om

iz
ed

 S
BA

Rc
 

us
in

g 
a ‘

fo
rm

al
 p

ro
ce

ss
 

an
d 

gu
id

ed
 b

y 
Se

ns
em

ak
in

g.
’

Q
ua

nt
ita

tiv
e–

nu
rs

e-
cl

in
ic

ia
n 

co
m

-
m

un
ic

at
io

n,
 re

sid
en

t 
tr

an
sf

er
Q

ua
lit

at
iv

e–
Tw

o 
fo

cu
s g

ro
up

s 
(n

=
5 

co
nt

ro
l, 

n=
7 

in
 

in
te

rv
en

tio
n)

Q
ua

nt
ita

tiv
e

- S
ig

ni
fic

an
t d

iff
er

en
ce

 in
 th

e 
us

e 
of

 th
e 

SB
AR

s v
er

su
s t

he
 S

BA
Rc

 to
ol

.
- M

or
e 

fre
qu

en
t u

se
 o

f S
BA

R 
to

ol
s i

n 
th

e 
co

nt
ro

l s
ite

 (×
2 =

 4
2,

 p
 <

 0
.0

00
1)

.
- C

om
pl

et
io

n 
of

 S
BA

R 
(u

se
d 

as
 a

 m
ea

su
re

 o
f 

qu
al

ity
 o

f c
om

m
un

ic
at

io
n)

 w
as

 g
re

at
er

 a
t t

he
 

co
nt

ro
l s

ite
 (t

 =
−

0.
50

, p
=

 0
.6

2)
.

- 8
.5

5%
 o

f r
ep

or
te

d 
co

m
m

un
ic

at
io

n 
ev

en
ts

 
at

 th
e 

ex
pe

rim
en

ta
l s

ite
 w

er
e 

re
co

rd
ed

 u
sin

g 
SB

AR
c,

 c
om

pa
re

d 
to

 4
3%

 w
ith

 S
BA

R 
at

 th
e 

co
nt

ro
l s

ite
.

- T
ra

ns
fe

r r
at

es
 b

et
w

ee
n 

ex
pe

rim
en

ta
l a

nd
 

co
nt

ro
l s

ite
s s

im
ila

r (
SB

AR
c-

7.
53

%
 v

er
su

s 
SB

AR
s-

6.
85

%
; X

2 
=

 0
.0

4,
 p

 =
 0

.8
4)

.
Q

ua
lit

at
iv

e
SB

AR
 w

as
 n

ot
 u

se
d 

co
ns

ist
en

tly
 a

t e
ith

er
 

fa
ci

lit
y. 

St
aff

 sa
w

 it
 a

s ‘
an

 e
xp

ec
ta

tio
n 

of
 m

an
-

ag
em

en
t a

s w
el

l a
s i

ns
tit

ut
io

na
l p

ol
ic

y.’
Re

as
on

s f
or

 n
on

-u
se

 in
cl

ud
ed

, a
) u

se
 o

f a
n 

al
-

te
rn

at
e 

do
cu

m
en

ta
tio

n 
lo

ca
tio

n 
(e

.g
. t

ra
ns

fe
r 

do
cu

m
en

ts
, ‘(

b)
 fa

xi
ng

 o
f n

ot
es

 to
 c

lin
ic

ia
ns

, 
(c

) p
la

ce
m

en
t o

f n
ot

es
 o

n 
th

e 
ch

ar
t, 

(d
) 

ph
on

e 
ca

lls
 a

lre
ad

y 
do

cu
m

en
te

d 
in

 p
hy

sic
ia

n 
or

de
rs

, a
nd

 (e
) u

se
 o

f S
BA

R 
to

 d
oc

um
en

t o
nl

y 
ac

ut
e 

ch
an

ge
 in

 re
sid

en
t s

ta
tu

s.’
SB

AR
 w

as
 p

er
ce

iv
ed

 to
 h

el
p 

w
he

n 
re

sid
en

t 
de

te
rio

ra
tio

n 
m

ea
nt

 th
ey

 m
ay

 re
qu

ire
 h

os
pi

-
ta

l t
ra

ns
fe

r. 
W

he
n 

th
is 

ha
pp

en
ed

, n
ur

se
s u

se
d 

th
e 

SB
AR

 fo
rm

 to
 d

ire
ct

ly
 re

co
rd

 fe
at

ur
es

 o
f 

de
te

rio
ra

tio
n.

 N
ur

se
s f

el
t t

he
y ‘

th
ou

gh
t a

bo
ut

 
pr

ob
le

m
s i

n 
th

e 
SB

AR
 fo

rm
at

 a
nd

 d
id

 n
ot

 
ne

ed
 a

 fo
rm

.’

Th
e 

SB
AR

 fo
rm

at
 d

id
 

no
t i

nfl
ue

nc
e 

nu
rs

in
g 

co
m

m
un

ic
at

io
n 

w
ith

 
he

al
th

ca
re

 p
ro

fe
ss

io
na

ls.
SB

AR
 c

us
to

m
isa

tio
n 

di
d 

no
t i

m
pr

ov
e 

us
ag

e.
SB

AR
 u

sa
ge

 a
lo

ne
 

w
as

 n
ot

 si
gn

ifi
ca

nt
ly

 
re

la
te

d 
to

 h
os

pi
ta

l 
tr

an
sf

er
. T

he
re

 w
as

 a
 

‘w
ea

k 
bu

t s
ig

ni
fic

an
tly

 
po

sit
iv

e 
re

la
tio

ns
hi

p’ 
be

tw
ee

n 
co

m
pl

et
io

n 
of

 
th

e 
re

co
m

m
en

da
tio

n 
or

 
re

qu
es

t s
ec

tio
ns

 o
f S

BA
R 

an
d 

th
e 

ris
k 

of
 re

sid
en

t 
ho

sp
ita

l t
ra

ns
fe

r.
Co

m
m

un
ic

at
io

n 
ab

ou
t 

re
sid

en
ts

 w
as

 ‘b
es

t 
ca

pt
ur

ed
 u

sin
g 

m
ul

tip
le

 
ap

pr
oa

ch
es

, i
nc

lu
di

ng
 

SB
AR

, P
ro

ve
r L

og
s, 

an
d 

fa
ce

-t
o-

fa
ce

 m
ee

tin
gs

.’

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 15 of 27Barker et al. BMC Health Services Research          (2025) 25:765 

A
ut

ho
r, 

pu
bl

ic
at

io
n

ye
ar

Pu
bl

ic
at

io
n 

ty
pe

Co
un

tr
y

LT
CF

 ty
pe

St
ud

y 
ty

pe
/ d

es
ig

n 
– 

au
th

or
 re

po
rt

ed
 

(d
ed

uc
ed

 if
 n

ot
 

st
at

ed
)

In
te

rv
en

tio
n,

 
co

-in
te

rv
en

tio
ns

O
ut

co
m

es
 re

po
rt

ed
Ke

y 
fin

di
ng

s 
re

po
rt

ed
 re

le
va

nt
 to

 re
si

de
nt

 
ca

re
A

ut
ho

r c
on

cl
us

io
ns

D
ev

er
ea

ux
 2

01
6 

[3
4]

Co
nf

er
en

ce
 

ab
st

ra
ct

U
SA

Sk
ill

ed
 n

ur
sin

g/
po

st
-a

cu
te

 c
ar

e 
fa

ci
lit

y 
(n

=
1,

 
13

9-
be

d)

‘Q
ua

si-
ex

pe
rim

en
ta

l 
on

e 
gr

ou
p 

pr
e/

po
st

-
Te

st
’

(b
ef

or
e-

af
te

r s
tu

dy
)

Co
nd

iti
on

 sp
ec

ifi
c 

SB
AR

Q
ua

nt
ita

tiv
e–

3 
m

on
th

 p
re

/p
os

t 
im

pl
em

en
ta

tio
n–

 
to

ta
l t

ra
ns

fe
rs

,
un

pl
an

ne
d 

ho
sp

ita
l 

ad
m

iss
io

ns
 a

nd
 3

0-
da

y 
re

ad
m

iss
io

ns
.

3 
m

on
th

s a
fte

r i
m

pl
em

en
ta

tio
n,

 it
 w

as
 

ob
se

rv
ed

 th
at

 th
er

e 
w

as
 a

 si
gn

ifi
ca

nt
 re

du
c-

tio
n 

in
 ra

te
s o

f 1
) t

ot
al

 h
os

pi
ta

l t
ra

ns
fe

rs
 (0

.4
4 

vs
. 0

.2
4,

 p
<

.0
01

), 
2)

 a
ll 

ho
sp

ita
l u

np
la

nn
ed

 
ad

m
iss

io
ns

 (0
.3

6 
vs

.0
.1

8,
 p

-v
al

ue
 u

nc
le

ar
 

fro
m

 th
e 

m
an

us
cr

ip
t),

 3
) 3

0-
da

y 
re

ad
m

iss
io

ns
 

(0
.1

2 
vs

. 0
.0

4,
 p

=
0.

01
2)

, 4
) a

vo
id

ab
le

 h
os

pi
ta

l 
tr

an
sf

er
s (

0.
26

 v
s. 

0.
09

, p
<

0.
00

1)
, 5

) a
vo

id
ab

le
 

ho
sp

ita
l a

dm
iss

io
ns

 (0
.1

5 
vs

. 0
.0

5,
 p

=
0.

00
7)

, 
6)

 tr
an

sf
er

s d
ue

 to
 p

ne
um

on
ia

 (0
.5

2 
vs

. 0
.1

7,
 

p=
0.

01
8)

.

U
sin

g 
co

nd
iti

on
-s

pe
ci

fic
 

SB
AR

s a
s a

 d
et

er
io

ra
tio

n 
to

ol
 re

du
ce

d 
un

pl
an

ne
d 

ho
sp

ita
l t

ra
ns

fe
rs

, 
ho

sp
ita

lis
at

io
ns

, a
nd

 
30

-d
ay

 re
ad

m
iss

io
ns

. 
W

he
n 

th
es

e 
oc

cu
rre

d,
 

th
ey

 w
er

e 
m

or
e 

lik
el

y 
to

 
be

 u
na

vo
id

ab
le

.
Li

m
ita

tio
ns

 o
f s

m
al

l 
sa

m
pl

e 
an

d 
sin

gl
e 

fa
ci

lit
y 

st
ud

y.

O
w

en
 2

01
9 

[3
6]

Pe
er

-re
vi

ew
ed

 
jo

ur
na

l
U

SA
N

ur
sin

g 
ho

m
e 

(n
=

1)
‘E

xp
lo

ra
to

ry
 se

qu
en

tia
l 

m
ix

ed
 m

et
ho

d 
w

ith
 a

 p
re

/p
os

t 
qu

as
i-e

xp
er

im
en

t’

SB
AR

Q
ua

lit
at

iv
e–

N
ur

se
 a

nd
 p

hy
sic

ia
ns

Si
x 

as
pe

ct
s o

f t
he

 c
om

m
un

ic
at

io
n 

pr
oc

es
s:

(a
) N

ur
sin

g 
Kn

ow
le

dg
e 

an
d 

In
fo

rm
at

io
n 

Pr
es

en
ta

tio
n;

 (b
) F

oc
us

ed
 C

om
m

un
ic

at
io

n;
 (c

) 
Su

st
ai

ni
ng

 C
on

ve
rs

at
io

n;
 (d

) S
ha

re
d 

M
ea

ni
ng

; 
(e

) E
ve

nt
 R

es
ol

ut
io

n;
 a

nd
 (f

) D
oc

um
en

ta
tio

n
N

ur
se

s p
er

ce
iv

ed
 th

at
 S

BA
R 

he
lp

ed
 c

om
-

m
un

ic
at

io
n 

w
ith

 p
hy

sic
ia

ns
, h

el
pi

ng
 n

ur
se

s 
to

 o
rg

an
ise

 th
ei

r t
ho

ug
ht

s p
rio

r t
o 

ca
lli

ng
 

ph
ys

ic
ia

ns
 a

nd
 to

 p
ro

vi
de

 th
e 

ne
ce

ss
ar

y 
in

fo
rm

at
io

n.
 

‘S
ha

re
d 

m
ea

ni
ng

 a
nd

 
tr

ai
ni

ng
 in

 S
BA

R 
us

e 
as

 a
 

m
ea

ns
 o

f c
om

m
un

ic
a-

tio
n 

(v
er

su
s d

oc
um

en
ta

-
tio

n)
 h

as
 th

e 
po

te
nt

ia
l t

o 
pr

ov
id

e 
fo

r t
he

 d
ev

el
op

-
m

en
t o

f s
tr

on
ge

r i
nt

er
-

ve
nt

io
ns

 w
ith

 st
ru

ct
ur

ed
 

co
m

m
un

ic
at

io
n.

’

Lu
na

 2
02

3 
[4

0]
Pe

er
-re

vi
ew

ed
 

jo
ur

na
l

U
SA

N
ur

sin
g 

ho
m

es
 

(n
=

2)
‘Q

ua
lit

at
iv

e,
 d

es
cr

ip
tiv

e 
st

ud
y’

SB
AR

 w
as

 a
 th

em
e 

th
at

 
em

er
ge

d 
in

 th
is 

qu
al

i-
ta

tiv
e 

st
ud

y 
th

at
 a

im
ed

 
to

 ‘a
ss

es
s t

he
 d

iff
er

en
t 

fe
at

ur
es

 o
f i

nt
er

pr
of

es
-

sio
na

l n
ur

sin
g 

ho
m

e 
re

la
tio

ns
hi

ps
 a

nd
 c

om
-

m
un

ic
at

io
n 

be
tw

ee
n 

nu
rs

es
 a

nd
 p

ro
vi

de
rs

 
(e

.g
. p

hy
sic

ia
ns

 a
nd

 
nu

rs
e 

pr
ac

tit
io

ne
rs

) t
o 

un
de

rs
ta

nd
 h

ow
 th

ey
 

co
ul

d 
im

pa
ct

 u
nn

ec
es

-
sa

ry
 re

ho
sp

ita
lis

at
io

n 
de

ci
sio

ns
.’

Q
ua

lit
at

iv
e–

 tw
o 

fo
cu

s g
ro

up
s.

SB
AR

 w
as

 o
ne

 o
f t

he
 5

 m
ai

n 
th

em
es

In
 th

e 
th

em
e 

of
 ‘in

te
rp

ro
fe

ss
io

na
l c

om
m

un
i-

ca
tio

n,
’ n

ur
se

s w
er

e 
aw

ar
e 

of
 S

BA
R 

bu
t ’

di
d 

no
t a

lw
ay

s r
ef

er
en

ce
 it

 e
xp

lic
itl

y.’ 
Th

ey
 v

ie
w

ed
 

it 
as

 a
 ro

ut
in

e 
to

ol
 fo

r a
ss

es
sm

en
t o

f r
es

id
en

ts
 

an
d 

co
m

m
un

ic
at

in
g 

w
ith

 h
ea

lth
ca

re
 p

ro
vi

d-
er

s e
xt

er
na

l t
o 

th
e 

LT
CF

. T
he

y 
us

ed
 S

BA
R 

w
he

n 
th

er
e 

w
as

 a
 c

ha
ng

e 
in

 a
 re

sid
en

t’s
 

co
nd

iti
on

.
W

he
n 

pr
ov

id
er

s a
nd

 n
ur

se
s u

se
 S

BA
R,

 th
er

e 
is 

in
cr

ea
se

d 
sh

ar
ed

 u
nd

er
st

an
di

ng
.

Pr
ov

id
er

s w
er

e 
le

ss
 fa

m
ili

ar
 w

ith
 S

BA
R,

 e
m

-
ph

as
isi

ng
 v

ita
l s

ig
ns

, c
lin

ic
al

 e
xa

m
in

at
io

n 
an

d 
kn

ow
le

dg
e 

of
 th

e 
in

di
vi

du
al

 re
sid

en
t. 

Th
ey

 
lis

te
ne

d 
to

 th
e 

SB
AR

 c
om

po
ne

nt
s, 

al
on

gs
id

e 
an

d 
ch

an
ge

s i
n 

re
sid

en
t c

on
di

tio
n 

fro
m

 
ba

se
lin

e 
re

po
rt

ed
 b

y 
nu

rs
es

.

SB
AR

 w
as

 se
en

 a
s f

ac
ili

-
ta

tin
g 

‘ti
m

el
y 

an
d 

ac
cu

-
ra

te
 c

om
m

un
ic

at
io

n,
’ b

ut
 

so
m

e 
nu

rs
es

 ‘s
ta

te
d 

th
at

 
th

ey
 d

id
 n

ot
 fe

el
 w

el
-

co
m

e 
to

 e
ng

ag
e 

in
 th

e 
pr

ob
le

m
-s

ol
vi

ng
 p

ro
ce

ss
.’ 

Tr
us

t a
nd

 m
ut

ua
l r

es
pe

ct
 

en
ha

nc
ed

 th
e 

im
pa

ct
 o

f 
to

ol
s l

ik
e 

SB
AR

.
SB

AR
 is

 a
 w

ay
 to

 
fa

ci
lit

at
e 

co
m

m
un

ic
at

io
n 

be
tw

ee
n 

nu
rs

es
 a

nd
 

‘p
ro

vi
de

rs
,’ b

ut
 it

 is
 n

ot
 

us
ed

 c
on

sis
te

nt
ly

. N
ur

se
s 

m
ay

 in
fo

rm
al

ly
 fo

llo
w

 
th

e 
co

m
po

ne
nt

s o
f 

SB
AR

, w
ith

ou
t u

sin
g 

th
e 

ex
ac

t s
tr

uc
tu

re
.

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 16 of 27Barker et al. BMC Health Services Research          (2025) 25:765 

A
ut

ho
r, 

pu
bl

ic
at

io
n

ye
ar

Pu
bl

ic
at

io
n 

ty
pe

Co
un

tr
y

LT
CF

 ty
pe

St
ud

y 
ty

pe
/ d

es
ig

n 
– 

au
th

or
 re

po
rt

ed
 

(d
ed

uc
ed

 if
 n

ot
 

st
at

ed
)

In
te

rv
en

tio
n,

 
co

-in
te

rv
en

tio
ns

O
ut

co
m

es
 re

po
rt

ed
Ke

y 
fin

di
ng

s 
re

po
rt

ed
 re

le
va

nt
 to

 re
si

de
nt

 
ca

re
A

ut
ho

r c
on

cl
us

io
ns

Ba
rk

er
 2

01
9 

[2
5]

Pe
er

-re
vi

ew
ed

 
jo

ur
na

l
U

K
Ca

re
 h

om
es

 
(n

=
46

)
‘C

ro
ss

-s
ec

tio
na

l s
tu

dy
’

N
EW

S
Q

ua
nt

ita
tiv

e–
Co

m
pa

ris
on

 o
f N

EW
S 

m
ea

su
re

d 
as

 a
 b

as
e-

lin
e 

m
ea

su
re

 a
nd

 
w

he
n 

ca
re

r c
on

ce
rn

.

A 
to

ta
l o

f 1
9,

60
4 

N
EW

S 
an

al
ys

ed
 fr

om
 2

,4
24

 
re

sid
en

ts
.

O
ve

ra
ll 

m
ed

ia
n 

N
EW

S 
=

 2
 (i

nt
er

qu
ar

til
e

ra
ng

e 
(IQ

R)
 3

 a
nd

 ra
ng

e 
0–

13
)

M
ed

ia
n 

N
EW

S 
at

 b
as

el
in

e 
=

 1
 (I

Q
R2

 a
nd

 
ra

ng
e 

0–
12

)
M

ed
ia

n 
N

EW
S 

if 
ca

re
r c

on
ce

rn
 =

 2
 (I

Q
R 

4
an

d 
ra

ng
e 

0–
12

).
Th

e 
pr

op
or

tio
n 

of
 lo

w
 N

EW
S 

(0
-2

): 
76

%
 

fo
r r

ou
tin

e 
m

ea
su

re
m

en
ts

, 6
2%

 fo
r c

ar
er

 
co

nc
er

n.
In

te
rm

ed
ia

te
 c

at
eg

or
y 

sc
or

es
 (N

EW
S 

3–
4)

: 
18

%
 fo

r r
ou

tin
e 

m
ea

su
re

s, 
21

%
 in

 th
e 

st
aff

 
co

nc
er

n 
gr

ou
p.

O
ve

ra
ll, 

on
ly

 9
%

 o
f N

EW
S 

m
ea

su
re

m
en

ts
 

w
er

e 
in

 th
e 

hi
gh

 ra
ng

e 
(N

EW
S 

5 
or

 6
) a

nd
 4

%
 

cr
iti

ca
lly

 h
ig

h 
(N

EW
S 

≥
7)

.
H

ig
h 

an
d 

cr
iti

ca
lly

 N
EW

S 
w

er
e 

m
or

e 
co

m
-

m
on

 in
 th

e 
st

aff
 c

on
ce

rn
 g

ro
up

 (1
1%

 h
ig

h,
 

6%
 c

rit
ic

al
ly

 h
ig

h)
, c

om
pa

re
d 

w
ith

 th
e 

ro
u-

tin
e 

gr
ou

p 
(5

%
 h

ig
h,

 2
%

 c
rit

ic
al

ly
 h

ig
h)

.

M
ea

su
re

m
en

t o
f N

EW
S 

in
 c

ar
e 

ho
m

es
 a

pp
ea

rs
 

to
 b

e 
fe

as
ib

le
, a

nd
 th

e 
m

aj
or

ity
 o

f s
co

re
s w

er
e 

no
t e

le
va

te
d 

at
 b

as
el

in
e.

 
Sc

or
es

 w
er

e 
hi

gh
er

 
w

he
n 

th
er

e 
w

as
 c

ar
er

 
co

nc
er

n 
(a

bo
ut

 a
 c

ha
ng

e 
in

 re
sid

en
t h

ea
lth

 st
at

us
). 

Th
e 

di
st

rib
ut

io
n 

of
 N

EW
S 

m
ea

su
re

m
en

ts
 w

as
 w

ith
 

ot
he

r s
et

tin
gs

.

St
ow

 2
02

1 
[2

6]
Pe

er
-re

vi
ew

ed
 

jo
ur

na
l

U
K

Ca
re

 h
om

es
(it

 w
as

 n
ot

 p
os

-
sib

le
 to

 a
sc

er
ta

in
 

ca
re

 h
om

e 
nu

m
be

rs
– 

se
e 

ke
y 

fin
di

ng
s 

co
lu

m
n)

‘E
co

lo
gi

ca
l t

im
e-

se
rie

s 
st

ud
y’

N
EW

S
Q

ua
nt

ita
tiv

e–
As

so
ci

at
io

n 
be

tw
ee

n 
N

EW
S,

 a
nd

 it
s 

co
m

po
ne

nt
s, 

an
d 

CO
VI

D
-1

9 
de

at
hs

29
 6

56
 N

EW
S 

re
co

rd
in

gs
 a

cr
os

s 4
6 

lo
ca

l 
au

th
or

ity
 a

re
as

, 4
80

 u
ni

qu
e 

ca
re

 h
om

e 
id

en
ti-

fie
rs

 (r
ep

re
se

nt
in

g 
an

 in
di

vi
du

al
 c

ar
e 

ho
m

e 
or

 
a ‘

di
st

in
ct

 u
ni

t’ 
w

ith
in

 a
 c

ar
e 

ho
m

e)
6,

46
4 

ca
re

 h
om

es
 re

sid
en

ts
 w

ith
 a

t l
ea

st
 o

ne
 

N
EW

S.
Be

tw
ee

n 
23

rd
 o

f M
ar

ch
 2

02
0 

an
d 

10
th

 o
f  M

ay
 

20
20

: 5
75

3 
de

at
hs

 (1
53

2 
in

vo
lv

in
g 

CO
VI

D
-1

9 
an

d 
42

21
 o

th
er

 c
au

se
s)

. A
 ri

se
 in

 th
e 

pr
op

or
-

tio
n 

of
 a

bo
ve

-b
as

el
in

e 
N

EW
S 

w
as

 o
bs

er
ve

d 
fo

r w
ee

k 
be

gi
nn

in
g 

16
th

 o
f M

ar
ch

 2
02

0.
 T

hi
s 

w
as

 ‘fo
llo

w
ed

 2
 w

ee
ks

 la
te

r b
y 

an
 in

cr
ea

se
 in

 
re

gi
st

er
ed

 d
ea

th
s (

cr
os

s-
co

rre
la

tio
n 

of
 r=

0.
82

, 
p<

0.
05

 fo
r a

 2
 w

ee
k 

la
g)

 in
 c

or
re

sp
on

di
ng

 
lo

ca
l a

ut
ho

rit
ie

s.’ 
‘T

he
 p

ro
po

rt
io

n 
of

 a
bo

ve
-

ba
se

lin
e 

ox
yg

en
 sa

tu
ra

tio
n,

 re
sp

ira
to

ry
 

ra
te

 a
nd

 te
m

pe
ra

tu
re

 m
ea

su
re

m
en

ts
 a

lso
 

in
cr

ea
se

d 
ap

pr
ox

im
at

el
y 

2 
w

ee
ks

 b
ef

or
e 

pe
ak

s i
n 

de
at

hs
.’

Th
e 

au
th

or
s s

ta
te

d 
th

at
 

N
EW

S 
co

ul
d 

‘co
nt

rib
ut

e 
to

 C
O

VI
D

-1
9 

di
se

as
e 

su
r-

ve
ill

an
ce

’ a
nd

 a
ss

er
te

d 
th

at
 ‘o

xy
ge

n 
sa

tu
ra

tio
n,

 
re

sp
ira

to
ry

 ra
te

 a
nd

 
te

m
pe

ra
tu

re
 c

ou
ld

 b
e

pr
io

rit
ise

d 
as

 th
ey

 
ap

pe
ar

 to
 si

gn
al

 ri
se

 in
 

m
or

ta
lit

y 
al

m
os

t
as

 w
el

l a
s N

EW
S.’

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 17 of 27Barker et al. BMC Health Services Research          (2025) 25:765 

A
ut

ho
r, 

pu
bl

ic
at

io
n

ye
ar

Pu
bl

ic
at

io
n 

ty
pe

Co
un

tr
y

LT
CF

 ty
pe

St
ud

y 
ty

pe
/ d

es
ig

n 
– 

au
th

or
 re

po
rt

ed
 

(d
ed

uc
ed

 if
 n

ot
 

st
at

ed
)

In
te

rv
en

tio
n,

 
co

-in
te

rv
en

tio
ns

O
ut

co
m

es
 re

po
rt

ed
Ke

y 
fin

di
ng

s 
re

po
rt

ed
 re

le
va

nt
 to

 re
si

de
nt

 
ca

re
A

ut
ho

r c
on

cl
us

io
ns

H
od

gs
on

 2
02

2 
[2

1]
Pe

er
-re

vi
ew

ed
 

jo
ur

na
l

U
K

Ca
re

 h
om

es
 

(n
=

4)
‘T

w
o-

st
ra

nd
 c

on
ve

r-
ge

nt
 p

ar
al

le
l d

es
ig

n’
(m

ix
ed

-m
et

ho
ds

)

N
at

io
na

l E
ar

ly
 W

ar
ni

ng
 

Sc
or

e 
(N

EW
S)

 d
ig

ita
lly

 
re

co
rd

ed
 o

n 
a 

Bl
ue

-
to

ot
h 

de
vi

ce
.

Co
-in

te
rv

en
tio

n:
 th

e 
di

gi
ta

l d
ev

ic
e 

al
so

 
re

co
rd

ed
 B

ar
th

el
 In

de
x 

fo
r A

ct
iv

iti
es

 o
f D

ai
ly

 
Li

vi
ng

, a
nd

 R
oc

kw
oo

d 
fra

ilt
y 

sc
or

e.

Q
ua

nt
ita

tiv
e 

(2
76

 
re

sid
en

ts
, 4

 c
ar

e 
ho

m
es

), 
ad

m
iss

io
n 

ra
te

.
Q

ua
lit

at
iv

e–
Ca

re
 h

om
e 

st
aff

 
ex

pe
rie

nc
e 

of
 u

sin
g 

N
EW

S.

Ba
se

lin
e 

N
EW

S 
w

as
 re

co
rd

ed
. F

ol
lo

w
in

g 
su

bs
eq

ue
nt

 m
ea

su
re

s, 
66

.2
%

 (n
 =

23
3)

 o
f r

es
i-

de
nt

s w
er

e 
‘re

fe
rre

d 
to

 a
no

th
er

 se
rv

ic
e,’

 7
3.

4%
 

(n
=

17
4)

 to
 th

ei
r o

w
n 

G
P, 

81
.0

%
 (n

=
19

2)
. 

9.
91

%
 (n

=
31

) N
EW

S 
re

ad
in

gs
 fo

r 2
6 

re
sid

en
ts

 
le

d 
to

 h
os

pi
ta

l a
dm

iss
io

n 
(2

2 
re

sid
en

ts
 

ad
m

itt
ed

 h
os

pi
ta

l o
nc

e,
 3

 re
sid

en
ts

 tw
ic

e,
 1

 
re

sid
en

t t
hr

ee
 ti

m
es

)
A 

‘st
at

ist
ic

al
ly

 si
gn

ifi
ca

nt
 li

nk
 b

et
w

ee
n 

N
EW

S 
sc

or
e 

an
d 

ho
sp

ita
l a

dm
iss

io
ns

 (c
hi

-
sq

ua
re

=
0.

57
3,

 p
<

0.
00

01
, C

ra
m

er
's 

V=
0.

40
5)

’ 
w

as
 re

po
rt

ed
.

Th
em

es
 fr

om
 q

ua
lit

at
iv

e 
in

te
rv

ie
w

s–
 N

EW
S 

as
:

1/
 m

ea
su

re
m

en
ts

 a
s “

pr
oo

f”
2/

 e
ffi

ci
en

t d
ia

gn
os

is
3/

 e
m

po
w

er
in

g 
co

m
m

un
ic

at
io

n
4/

 e
m

po
w

er
in

g 
ro

le
5/

 d
ec

isi
on

-m
ak

in
g 

pr
oc

es
se

s

N
EW

S 
be

ne
fit

s t
he

 c
ar

e 
pr

ov
id

ed
, h

as
 th

e 
ab

ili
ty

 
to

 h
ig

hl
ig

ht
 th

e 
ne

ed
 fo

r 
ho

sp
ita

l a
dm

iss
io

n,
 im

-
pr

ov
es

 c
om

m
un

ic
at

io
n,

 
an

d 
em

po
w

er
s s

ta
ff.

 

Si
riw

ar
de

na
 

20
24

 [3
9]

Pe
er

-re
vi

ew
ed

 
jo

ur
na

l
U

K
Ca

re
 h

om
es

 
(n

um
be

r n
ot

 
st

at
ed

)

Re
tr

os
pe

ct
iv

e 
cr

os
s-

se
ct

io
na

l s
tu

dy
N

EW
S2

 (m
ea

su
re

d 
by

 
am

bu
la

nc
e 

st
aff

)
Q

ua
nt

ita
tiv

e–
 e

m
er

-
ge

nc
y 

co
nv

ey
an

ce
 to

 
ho

sp
ita

l.

17
0,

61
2 

am
bu

la
nc

e 
at

te
nd

an
ce

s t
o 

ca
re

 
ho

m
es

 o
ve

r a
 4

 y
ea

r p
er

io
d 

(2
01

8 
to

 2
02

1)
.

A 
hi

gh
er

 N
EW

S2
 w

as
 a

ss
oc

ia
te

d 
w

ith
 si

gn
ifi

-
ca

nt
ly

 in
cr

ea
se

d 
co

nv
ey

an
ce

 to
 h

os
pi

ta
l (

RR
R

1.
23

, 9
5%

CI
 1

.2
2–

1.
24

, p
<

0,
00

1)

H
ig

he
r N

EW
S2

 re
su

lte
d 

in
 si

gn
ifi

ca
nt

ly
 in

cr
ea

se
d 

em
er

ge
nc

y 
co

nv
ey

an
ce

 
to

 h
os

pi
ta

l.

Vo
ye

r 2
01

5 
[3

7]
Pe

er
-re

vi
ew

ed
 

jo
ur

na
l

Ca
na

da
N

ur
sin

g 
ho

m
e 

(n
=

1)
‘V

al
id

at
io

n 
st

ud
y’

RA
D

AR
– 

an
 a

cu
te

 d
e-

lir
iu

m
 sc

re
en

in
g 

to
ol

.
Q

ua
nt

ita
tiv

e–
su

b-
gr

ou
p 

an
al

ys
is 

fo
r n

ur
sin

g 
ho

m
e 

re
sid

en
ts

 re
: s

en
sit

iv
-

ity
 a

nd
 sp

ec
ifi

ci
ty

Su
rv

ey
–

Fe
as

ib
ili

ty
 q

ue
st

io
ns

 
bu

t n
o 

su
b-

gr
ou

p 
an

al
ys

is 
sp

ec
ifi

-
ca

lly
 fo

r c
ar

e 
ho

m
e 

re
sid

en
ts

Se
ns

iti
vi

ty
 d

ec
re

as
ed

 fo
r r

es
id

en
ts

 o
f n

ur
sin

g 
ho

m
e 

re
sid

en
ts

, c
om

pa
re

d 
to

 o
th

er
 g

ro
up

s. 
Th

e 
pr

ev
al

en
ce

 o
f d

el
iri

um
 fo

r n
ur

sin
g 

ho
m

e 
re

sid
en

t w
as

 lo
w

 so
 c

au
tio

n 
re

qu
ire

d 
w

he
n 

in
te

rp
re

tin
g 

se
ns

iti
vi

ty
 a

nd
 sp

ec
ifi

ci
ty

.
Re

sid
en

ts
 (n

ur
sin

g 
ho

m
e)

, (
n=

40
)

Se
ns

iti
vi

ty
 %

 [9
5%

 C
I] 

=
 1

00
.0

 [2
.5

-1
00

.0
]

Sp
ec

ifi
ci

ty
 %

 [9
5%

 C
I] 

=
 4

3.
6 

[2
7.

8-
60

.4
]

Po
sit

iv
e,

 p
re

di
ct

iv
e 

va
lu

e,
 %

 [9
5%

 C
I] 

=
 4

.3
 

[0
.1

-2
1.

9]
N

eg
at

iv
e,

 p
re

di
ct

iv
e 

va
lu

e,
 %

 [9
5%

 C
I] 

=
 1

00
.0

 
[8

0.
5-

10
0.

0]
D

at
a 

w
er

e 
pr

es
en

te
d 

se
pa

ra
te

ly
 fo

r t
he

 n
ur

s-
in

g 
ho

m
e 

co
m

pa
re

d 
to

 p
at

ie
nt

s r
ec

ei
vi

ng
 

ac
ut

e 
ho

sp
ita

l c
ar

e.

Th
e 

RA
D

AR
 to

ol
 is

 
eff

ec
tiv

e 
an

d 
ac

ce
pt

ed
 

by
 n

ur
sin

g 
st

aff
, a

nd
 is

 
an

 o
pt

io
n 

fo
r d

el
iri

um
 

sc
re

en
in

g 
in

 n
ur

sin
g 

ho
m

es
.

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 18 of 27Barker et al. BMC Health Services Research          (2025) 25:765 

A
ut

ho
r, 

pu
bl

ic
at

io
n

ye
ar

Pu
bl

ic
at

io
n 

ty
pe

Co
un

tr
y

LT
CF

 ty
pe

St
ud

y 
ty

pe
/ d

es
ig

n 
– 

au
th

or
 re

po
rt

ed
 

(d
ed

uc
ed

 if
 n

ot
 

st
at

ed
)

In
te

rv
en

tio
n,

 
co

-in
te

rv
en

tio
ns

O
ut

co
m

es
 re

po
rt

ed
Ke

y 
fin

di
ng

s 
re

po
rt

ed
 re

le
va

nt
 to

 re
si

de
nt

 
ca

re
A

ut
ho

r c
on

cl
us

io
ns

Ti
ng

st
rö

m
 2

01
5 

[3
8]

Pe
er

-re
vi

ew
ed

 
jo

ur
na

l
Sw

ed
en

N
ur

sin
g 

ho
m

es
 

(n
=

6)
(V

al
id

at
io

n 
st

ud
y)

Ea
rly

 D
et

ec
tio

n 
Sc

al
e 

of
 In

fe
ct

io
n

(E
D

IS
)

Q
ua

nt
ita

tiv
e–

re
la

tio
ns

hi
p 

be
tw

ee
n 

th
e 

co
m

po
ne

nt
s 

of
 th

e 
ED

IS
 fo

r 
su

sp
ec

te
d 

in
fe

ct
io

n,
 

an
d 

th
e 

pr
es

en
ce

 o
r 

ab
se

nc
e 

of
 in

fe
ct

io
n 

(d
et

er
m

in
ed

 b
y 

tw
o 

ph
ys

ic
ia

ns
)

20
4 

re
sid

en
ts

. O
f 3

88
 e

ve
nt

s o
f s

us
pe

ct
ed

 in
-

fe
ct

io
n,

 4
9%

 w
er

e 
as

se
ss

ed
 a

s i
nf

ec
tio

n,
 2

0%
 

no
 in

fe
ct

io
n 

an
d 

31
%

 a
s p

os
sib

le
 in

fe
ct

io
n.

 
ED

IS
 in

st
ru

m
en

t c
or

re
ct

ly
 p

re
di

ct
ed

 re
sid

en
ts

 
w

ith
 ‘n

o 
in

fe
ct

io
n’ 

an
d 

‘in
fe

ct
io

n’ 
in

 6
7 

an
d 

84
%

 o
f c

as
es

. H
ow

ev
er

, i
t ‘d

id
 n

ot
 h

av
e 

pr
ec

i-
sio

n’ 
in

 p
re

di
ct

in
g 

po
ss

ib
le

 in
fe

ct
io

n.
Re

su
lts

 a
lso

 p
re

se
nt

ed
 fo

r t
he

 c
on

te
nt

 
va

lid
ity

 o
f t

he
 1

3 
ite

m
s o

f E
D

IS
. T

em
pe

ra
tu

re
, 

re
sp

ira
to

ry
 sy

m
pt

om
s a

nd
 ‘g

en
er

al
 si

gn
s o

f 
sy

m
pt

om
s o

f i
lln

es
s’ 

w
er

e 
sig

ni
fic

an
tly

 re
la

te
d 

to
 in

fe
ct

io
n.

In
 re

la
tio

n 
to

 th
e 

va
lid

at
io

n 
of

 E
D

IS
, 

au
th

or
s c

on
cl

ud
e 

th
at

 
no

n-
sp

ec
ifi

c 
sig

ns
 o

f 
de

te
rio

ra
tio

n 
(“g

en
er

al
 

sig
ns

 a
nd

 sy
m

pt
om

s o
f 

ill
ne

ss
” a

nd
 h

e/
sh

e 
is 

no
t 

as
 u

su
al

”) 
m

ad
e 

by
 LT

CF
 

st
aff

 (n
ur

sin
g 

as
sis

ta
nt

s)
 

sh
ou

ld
 b

e 
gi

ve
n 

hi
gh

 
im

po
rt

an
ce

 in
 th

e 
LT

CF
 

po
pu

la
tio

n.

H
oc

km
an

-
M

cD
ow

el
l 2

01
8 

[3
3]

Co
nf

er
en

ce
 

ab
st

ra
ct

U
SA

LT
CF

s (
n=

2)
‘Q

ua
lit

y 
im

pr
ov

em
en

t, 
lo

ng
itu

di
na

l s
tu

dy
 

de
sig

n’

St
op

 a
nd

 W
at

ch
 

(fr
om

 In
te

rv
en

tio
ns

 
to

 R
ed

uc
e 

Ac
ut

e 
Ca

re
 

Tr
an

sf
er

s, 
IN

TE
RA

C
T)

Co
-in

te
rv

en
tio

ns
–

N
ur

se
 c

ha
m

pi
on

s a
nd

 
st

aff
 e

du
ca

tio
n

Ch
ar

t r
ev

ie
w

 1
1 

m
on

th
s p

re
-S

to
p 

an
d 

W
at

ch
 a

nd
 3

 
m

on
th

s p
os

t
(s

ta
ff 

su
rv

ey
 o

f 
sk

ill
s a

cq
ui

re
d 

no
t 

in
cl

ud
ed

) 

‘R
ep

or
tin

g 
pa

tie
nt

 c
ha

ng
e 

pr
e 

an
d 

po
st

 S
to

p 
an

d 
W

at
ch

 st
at

ist
ic

al
ly

 si
gn

ifi
ca

nt
 (Z

 =
 -3

.0
00

, 
p 

=
 0

.0
03

).’
Co

m
pa

ris
on

s w
er

e 
m

ad
e 

pr
e 

an
d 

po
st

-S
to

p 
an

d 
W

at
ch

:
- ‘r

ed
uc

tio
n 

of
 fa

lls
 9

0.
4%

.’
- d

ec
re

as
ed

 fa
lls

 w
ith

 in
ju

ry
 (Z

 =
 -2

.8
40

, p
 =

 
0.

00
5)

- ‘p
ai

re
d 

sa
m

pl
es

 t-
te

st
 d

ec
re

as
ed

 fa
lls

, p
re

 
m

ea
n 

0.
77

53
 (S

D
 1

.4
2)

 to
 p

os
t m

ea
n 

0.
08

51
 

(S
D

 0
.2

8)
’–

 ‘s
ta

tis
tic

al
ly

 a
nd

 c
lin

ic
al

ly
 si

gn
ifi

-
ca

nt
 (t

(9
3)

 =
 4

.6
10

, p
 =

 0
.0

00
).’

- ‘p
os

iti
ve

 c
or

re
la

tio
n 

w
ith

 st
at

ist
ic

al
 si

gn
ifi

-
ca

nc
e 

ER
 v

isi
ts

 d
ec

re
as

ed
 (n

 =
 9

4,
 c

or
re

la
tio

n 
0.

30
8,

 p
=

.0
03

).’’

St
op

 a
nd

 W
at

ch
 IN

-
TE

RA
C

T 
im

pr
ov

ed
 st

aff
 

ab
ili

ty
 to

 re
po

rt
 re

sid
en

t 
ch

an
ge

s.
D

ec
re

as
es

 in
 fa

lls
 le

ad
in

g 
to

 in
ju

ry
 a

nd
 u

np
la

nn
ed

 
ho

sp
ita

l t
ra

ns
fe

r w
er

e 
ob

se
rv

ed
.

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 19 of 27Barker et al. BMC Health Services Research          (2025) 25:765 

A
ut

ho
r, 

pu
bl

ic
at

io
n

ye
ar

Pu
bl

ic
at

io
n 

ty
pe

Co
un

tr
y

LT
CF

 ty
pe

St
ud

y 
ty

pe
/ d

es
ig

n 
– 

au
th

or
 re

po
rt

ed
 

(d
ed

uc
ed

 if
 n

ot
 

st
at

ed
)

In
te

rv
en

tio
n,

 
co

-in
te

rv
en

tio
ns

O
ut

co
m

es
 re

po
rt

ed
Ke

y 
fin

di
ng

s 
re

po
rt

ed
 re

le
va

nt
 to

 re
si

de
nt

 
ca

re
A

ut
ho

r c
on

cl
us

io
ns

El
Be

st
aw

i 2
01

8 
[4

3]
Pe

er
-re

vi
ew

ed
 

jo
ur

na
l

Ca
na

da
 

Pi
lo

t s
ite

 1
 - 

on
e 

lo
ng

-t
er

m
 c

ar
e 

fa
ci

lit
y 

(L
TC

F)
Pi

lo
t s

ite
 2

 - 
4 

LT
CF

s

‘P
ilo

t s
tu

dy
’

(m
ix

ed
 m

et
ho

ds
 

se
rv

ic
e 

ev
al

ua
tio

n)

Pr
ac

tic
al

 R
ou

tin
e 

El
de

r V
ar

ia
nt

s I
nd

ic
at

e 
Ea

rly
 W

ar
ni

ng
 fo

r 
Em

er
ge

nc
y 

D
ep

ar
t-

m
en

t (
PR

EV
IE

W
-E

D
)–

 
fo

cu
sin

g 
sp

ec
ifi

ca
lly

 
on

 p
ne

um
on

ia
, u

rin
ar

y 
tr

ac
t i

nf
ec

tio
n,

 c
on

ge
s-

tiv
e 

he
ar

t f
ai

lu
re

 a
nd

 
de

hy
dr

at
io

n.

Q
ua

nt
ita

tiv
e–

in
cl

ud
in

g 
ra

te
 

of
 ’t

oo
l-s

en
sit

iv
e 

tr
an

sf
er

s.’
Fe

ed
ba

ck
 fr

om
 LT

CF
 

st
aff

 a
nd

 h
ea

lth
ca

re
 

pr
of

es
sio

na
ls.

 

Pi
lo

t s
ite

 1
 (P

1)
, o

ne
 fa

ci
lit

y, 
n=

66
Pi

lo
t (

P2
), 

fo
ur

 fa
ci

lit
ie

s, 
n=

17
6

>
>

 D
ec

re
as

e 
in

 to
ol

- s
en

sit
iv

e 
tr

an
sf

er
s

P1
 =

 5
7%

 P
2 

=
 7

1%
>

>
 To

ol
 c

om
pl

et
io

n 
ra

te
P1

 =
 9

5.
5%

 P
2 

=
 9

4%
>

>
 A

ve
ra

ge
 ti

m
e 

to
 c

om
pl

et
e 

to
ol

 p
er

 
re

sid
en

t
P1

 =
 8

-1
5 

se
co

nd
s P

2 
=

 1
0 

se
co

nd
s

>
>

 A
ve

ra
ge

 n
um

be
r o

f r
es

id
en

ts
 tr

ig
ge

rin
g 

to
ol

/w
ee

k
P1

 =
 1

 in
 1

0 
P2

 =
 1

 in
 2

0
>

>
 N

um
be

r o
f r

es
id

en
ts

 tr
ig

ge
rin

g 
th

e 
to

ol
at

 le
as

t o
nc

e
P1

 =
 5

3%
 P

3 
=

 3
7%

Fe
ed

ba
ck

 (o
ut

sid
e 

of
 a

 q
ua

lit
at

iv
e 

in
te

rv
ie

w
):

>
>

 LT
CF

 st
aff

 fe
ed

ba
ck

 w
as

 p
os

iti
ve

:
1/

 S
ta

ff 
fe

el
in

g 
m

or
e 

va
lu

ed
, a

nd
 h

av
in

g 
a 

‘v
oi

ce
.’

2/
 H

el
ps

 LT
CF

 to
 ju

dg
e 

w
he

n 
di

sc
us

sio
n 

w
ith

 
he

al
th

ca
re

 p
ro

vi
de

rs
 is

 n
ec

es
sa

ry
.

>
>

 P
hy

sic
ia

ns
 p

er
ce

iv
ed

 th
at

 P
RE

VI
EW

-E
D

 
ga

ve
 st

aff
 a

 b
et

te
r ‘g

ra
sp

’ o
f t

he
 d

et
er

io
ra

tio
n 

sc
en

ar
io

, b
ut

 d
id

 n
ot

 in
cr

ea
se

 th
e 

nu
m

be
r o

f 
ca

lls
 to

 h
ea

lth
ca

re
 p

ro
vi

de
rs

.
>

>
 M

an
ag

em
en

t s
ta

ff 
de

sc
rib

ed
 e

nh
an

ci
ng

 
co

m
m

un
ic

at
io

n 
w

ith
 fa

m
ili

es
.

>
>

 U
ni

nt
en

de
d 

be
ne

fit
s, 

1/
 h

el
ps

 fo
r 

de
te

rio
ra

tio
ns

 d
ue

 to
 o

th
er

 c
au

se
s e

.g
. i

n 
an

 
In

flu
en

za
 o

ut
br

ea
k,

 2
/ m

or
e 

tim
e 

fo
r s

ta
ff 

to
 

in
fo

rm
 fa

m
ili

es
 o

f a
 d

yi
ng

 tr
aj

ec
to

ry
>

>
 T

he
 ’a

m
ou

nt
 o

f p
ap

er
 g

en
er

at
ed

,’ a
s t

he
 

to
ol

 w
as

 c
om

pl
et

ed
 d

ai
ly

, w
as

 h
ig

hl
ig

ht
ed

 a
s 

a 
dr

aw
ba

ck
.

Th
e 

de
te

rio
ra

tio
n 

to
ol

 
ha

s h
ad

 a
 p

os
iti

ve
 

im
pa

ct
 in

 re
du

ci
ng

 
ho

sp
ita

l t
ra

ns
fe

rs
 (f

or
 th

e 
fo

ur
 sp

ec
ifi

c 
co

nd
iti

on
s)

. 
Th

e 
au

th
or

s s
ug

ge
st

 th
at

 
th

is 
is 

lik
el

y 
to

 im
pr

ov
e 

qu
al

ity
 o

f l
ife

.
A 

pr
ov

isi
on

al
 e

co
no

m
ic

 
ev

al
ua

tio
n 

su
gg

es
ts

 
po

te
nt

ia
l b

en
efi

t.

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 20 of 27Barker et al. BMC Health Services Research          (2025) 25:765 

A
ut

ho
r, 

pu
bl

ic
at

io
n

ye
ar

Pu
bl

ic
at

io
n 

ty
pe

Co
un

tr
y

LT
CF

 ty
pe

St
ud

y 
ty

pe
/ d

es
ig

n 
– 

au
th

or
 re

po
rt

ed
 

(d
ed

uc
ed

 if
 n

ot
 

st
at

ed
)

In
te

rv
en

tio
n,

 
co

-in
te

rv
en

tio
ns

O
ut

co
m

es
 re

po
rt

ed
Ke

y 
fin

di
ng

s 
re

po
rt

ed
 re

le
va

nt
 to

 re
si

de
nt

 
ca

re
A

ut
ho

r c
on

cl
us

io
ns

Te
al

e 
20

18
 [3

5]
Pe

er
-re

vi
ew

ed
 

jo
ur

na
l

U
K

Re
sid

en
tia

l a
nd

 
nu

rs
in

g 
ca

re
 

ho
m

es
 (n

=
9)

‘P
ro

sp
ec

tiv
e 

ob
se

rv
a-

tio
na

l s
tu

dy
’

D
el

iri
um

 O
bs

er
va

tio
na

l 
Sc

re
en

in
g

Sc
al

e 
(D

O
SS

)

Q
ua

nt
ita

tiv
e–

di
ag

no
st

ic
 te

st
 

ac
cu

ra
cy

 a
nd

 te
st

–
re

te
st

 re
lia

bi
lit

y 
of

 
th

e 
D

O
SS

 to
 d

et
ec

t 
de

lir
iu

m
 (a

s p
ar

t 
of

 ro
ut

in
e 

ca
re

) i
n 

LT
CF

s.

21
6 

re
sid

en
ts

 p
ar

tic
ip

at
ed

.
H

al
f o

f t
he

 e
xp

ec
te

d 
nu

m
be

r o
f D

O
SS

 a
ss

es
s-

m
en

ts
 o

cc
ur

re
d 

(3
0,

20
1)

, o
ut

 o
f w

hi
ch

 1
1,

65
9 

(3
9%

) w
er

e 
co

m
pl

et
e.

‘A
 c

ut
 p

oi
nt

 o
f 5

 o
r m

or
e 

on
 th

e 
D

O
SS

 
m

ax
im

ise
d 

se
ns

iti
vi

ty
 (0

.6
1 

95
%

 C
I: 

0.
39

–0
.8

0)
 

an
d 

sp
ec

ifi
ci

ty
 (0

.7
1 

95
%

 C
I: 

0.
70

–0
.7

3)
; a

re
a 

un
de

r t
he

 R
O

C 
w

as
 0

.6
6 

(9
5%

 c
on

fid
en

ce
 

in
te

rv
al

 0
.5

8–
0.

80
).’

In
te

r-r
at

er
 re

lia
bi

lit
y ‘

go
od

’ (I
CC

 =
 0

.7
1,

 9
5%

 C
I: 

0.
61

–0
.7

8)
.

Po
sit

iv
e 

an
d 

ne
ga

tiv
e 

pr
ed

ic
tiv

e 
va

lu
es

 1
.6

 
an

d 
99

.5
%

 re
sp

ec
tiv

el
y.

Ro
ut

in
e 

ad
m

in
ist

ra
tio

n 
of

 th
e 

D
O

SS
 b

y 
ca

re
 

ho
m

e 
st

aff
 w

as
 fe

as
ib

le
.

Th
e 

25
-it

em
 D

O
SS

 h
as

 
lo

w
 se

ns
iti

vi
ty

, l
im

iti
ng

 
its

 c
lin

ic
al

 u
til

ity
, b

ut
 

‘a
cc

ep
ta

bl
e’ 

sp
ec

ifi
ci

ty
 

fo
r d

el
iri

um
 d

et
ec

tio
n 

in
 

ca
re

 h
om

es
.

Li
tt

le
 2

01
9 

[2
8]

Pe
er

-re
vi

ew
ed

 
jo

ur
na

l
U

K
Ca

re
 h

om
e,

 re
si-

de
nt

ia
l f

ac
ili

ty
) 

(n
=

1)

‘Q
ua

lit
y 

im
pr

ov
em

en
t 

pr
oj

ec
t’

(b
ef

or
e-

af
te

r s
tu

dy
)

Si
gn

ifi
ca

nt
 7

 e
ar

ly
 

w
ar

ni
ng

 to
ol

Co
-in

te
rv

en
tio

n 
- t

ra
in

-
in

g 
pr

og
ra

m
m

e 
ab

ou
t 

de
te

rio
ra

tio
n 

re
co

gn
i-

tio
n.

 T
ra

in
in

g 
se

ss
io

ns
 

us
ed

 th
e 

PD
SA

 (p
la

n,
 

do
, s

tu
dy

, a
ct

) c
yc

le
.

Su
rv

ey
 -

St
aff

 c
on

fid
en

ce
Q

ua
nt

ita
tiv

e 
-

Fa
lls

in
ci

de
nc

e
Pr

es
su

re
 u

lc
er

 
in

ci
de

nc
e

St
aff

 q
ue

st
io

nn
ai

re
 a

t t
hr

ee
 ti

m
e 

po
in

ts
:

12
 re

po
rt

ed
 u

sin
g 

Si
gn

ifi
ca

nt
 7

 d
ai

ly
, 3

 a
t 

le
as

t w
ee

kl
y.

22
 re

sid
en

ts
 p

ar
tic

ip
at

ed
. F

al
ls 

fre
qu

en
cy

 
be

fo
re

 a
nd

 a
fte

r i
nt

er
ve

nt
io

n.
 T

he
 a

ut
ho

rs
 

pr
es

en
te

d 
gr

ap
hs

 sh
ow

in
g 

th
e 

in
ci

de
nc

e 
of

 
pr

es
su

re
 so

re
s a

nd
 fa

lls
 p

er
 w

ee
k,

 a
t d

iff
er

en
t 

po
in

ts
 w

ith
in

 th
e 

im
pl

em
en

ta
tio

n 
/ P

D
SA

 
cy

cl
e.

 

To
ol

 in
tr

od
uc

tio
n 

re
su

lt-
ed

 in
 p

os
iti

ve
 b

en
efi

ts
 

fo
r s

ta
ff 

an
d 

re
sid

en
ts

.
Fo

llo
w

in
g 

Si
gn

ifi
ca

nt
 

7 
in

tr
od

uc
tio

n,
 th

er
e 

w
as

 a
 re

du
ct

io
n 

in
 

pr
es

su
re

 u
lc

er
 a

nd
 fa

lls
 

fre
qu

en
cy

. S
ta

ff 
re

po
rt

ed
 

in
cr

ea
se

d 
co

nfi
de

nc
e 

in
 

re
sp

on
di

ng
 to

 re
sid

en
t 

de
te

rio
ra

tio
n.

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 21 of 27Barker et al. BMC Health Services Research          (2025) 25:765 

A
ut

ho
r, 

pu
bl

ic
at

io
n

ye
ar

Pu
bl

ic
at

io
n 

ty
pe

Co
un

tr
y

LT
CF

 ty
pe

St
ud

y 
ty

pe
/ d

es
ig

n 
– 

au
th

or
 re

po
rt

ed
 

(d
ed

uc
ed

 if
 n

ot
 

st
at

ed
)

In
te

rv
en

tio
n,

 
co

-in
te

rv
en

tio
ns

O
ut

co
m

es
 re

po
rt

ed
Ke

y 
fin

di
ng

s 
re

po
rt

ed
 re

le
va

nt
 to

 re
si

de
nt

 
ca

re
A

ut
ho

r c
on

cl
us

io
ns

Ti
ng

st
ro

m
 2

02
3 

[4
2]

Pe
er

-re
vi

ew
ed

 
jo

ur
na

l
Sw

ed
en

N
ur

sin
g 

ho
m

e 
(n

=
1)

– 
di

f-
fe

re
nt

 
co

ho
rt

 th
an

 
in

 T
in

gs
tr

öm
 

et
 a

l. 
20

15
22

‘L
on

gi
tu

di
na

l c
oh

or
t 

ex
pl

or
at

or
y 

de
sig

n’
Ea

rly
 D

et
ec

tio
n 

Sc
al

e 
of

 In
fe

ct
io

n
(E

D
IS

), 
co

m
po

se
d 

of
 1

2 
do

m
ai

ns
.

Q
ua

nt
ita

tiv
e–

ou
tc

om
e 

=
 in

fe
ct

io
n 

ve
rifi

ed
 b

y 
G

P 
+

/-
 c

-
re

ac
tiv

e 
pr

ot
ei

n.
 

Fa
ct

or
 a

na
ly

sis
 a

nd
 

lo
gi

st
ic

 re
gr

es
sio

n.

45
 re

sid
en

ts
– 

15
 d

ia
gn

os
ed

 w
ith

 in
fe

ct
io

n,
 

31
 e

xp
er

ie
nc

ed
 7

2 
ev

en
ts

 o
f s

us
pe

ct
ed

 in
fe

c-
tio

n.
 1

89
 o

bs
er

va
tio

ns
 w

er
e 

re
co

rd
ed

 fr
om

 
th

es
e 

ev
en

ts
.

Fa
ct

or
 a

na
ly

sis
 1

: fi
ve

 c
om

po
ne

nt
s (

‘ch
an

ge
 

on
 c

og
ni

tiv
e/

ph
ys

ic
al

 fu
nc

tio
n,

’ ‘g
en

er
al

 si
gn

s 
of

 sy
m

pt
om

s o
f i

lln
es

s,’ 
‘in

cr
ea

se
d 

te
nd

er
ne

ss
,’ 

‘ch
an

ge
 in

 e
xp

re
ss

io
n/

fo
od

 in
ta

ke
,’ ‘c

ha
ng

e 
in

 e
m

ot
io

ns
’) 

ex
pl

ai
ne

d 
61

%
 o

f t
he

 o
f t

he
 

va
ria

nc
e.

Fa
ct

or
 a

na
ly

sis
 2

, i
nc

lu
de

d 
di

ch
ot

om
ou

s 
va

ria
bl

e 
of

 te
m

pe
ra

tu
re

 >
1.

0 
°C

 fr
om

 b
as

el
in

e 
te

m
pe

ra
tu

re
: fi

ve
 c

om
po

ne
nt

s (
‘ch

an
ge

 in
 

ph
ys

ic
al

 fu
nc

tio
n/

fo
od

 in
ta

ke
,’ ‘c

on
fu

sio
n/

sig
ns

 a
nd

 sy
m

pt
om

s f
ro

m
 re

sp
ira

to
ry

/u
rin

ar
y 

tr
ac

t,’ ‘
ge

ne
ra

l s
ig

ns
/s

ym
pt

om
s o

f i
lln

es
s a

nd
 

fe
ve

r,’ ‘
in

cr
ea

se
d 

te
nd

er
ne

ss
,’ a

nd
 ‘c

ha
ng

e 
in

 
em

ot
io

ns
’) 

ex
pl

ai
ne

d 
59

%
 o

f t
he

 v
ar

ia
nc

e.
Fr

om
 7

2 
ep

iso
de

s o
f s

us
pe

ct
ed

 in
fe

ct
io

n,
 2

 
lo

gi
st

ic
 re

gr
es

sio
ns

 u
sin

g 
th

e 
co

m
po

ne
nt

s 
fro

m
 th

e 
2 

fa
ct

or
 a

na
ly

se
s c

on
du

ct
ed

 (i
nf

ec
-

tio
n 

th
e 

pr
im

ar
y 

ou
tc

om
e)

:
- M

ul
tiv

ar
ia

te
 lo

gi
st

ic
 re

gr
es

sio
n 

1:
 st

at
ist

i-
ca

lly
 si

gn
ifi

ca
nt

 a
s a

 m
od

el
 (p

=
0.

03
2)

, w
ith

 2
 

co
m

po
ne

nt
s s

ta
tis

tic
al

ly
 si

gn
ifi

ca
nt

ly
 a

ss
oc

i-
at

ed
 w

ith
 in

fe
ct

io
n–

 ‘in
cr

ea
se

d 
te

nd
er

ne
ss

’ 
(p

=
0.

00
8)

 a
nd

 ‘c
ha

ng
e 

in
 e

ye
 e

xp
re

ss
io

n 
an

d 
fo

od
 in

ta
ke

’ (p
=

0.
00

8)
.

- M
ul

tiv
ar

ia
te

 lo
gi

st
ic

 re
gr

es
sio

n 
1:

 o
ve

ra
ll 

p-
va

lu
e 

w
as

 n
ot

 st
at

ist
ic

al
ly

 si
gn

ifi
ca

nt
 

(p
=

0.
10

9)
 b

ut
 3

 c
om

po
ne

nt
s w

er
e 

st
at

ist
i-

ca
lly

 si
gn

ifi
ca

nt
ly

 a
ss

oc
ia

te
d 

w
ith

 in
fe

ct
io

n–
 

‘ch
an

ge
 in

 p
hy

sic
al

 fu
nc

tio
n 

an
d 

fo
od

 in
ta

ke
’ 

(p
=

0.
02

2)
, ‘g

en
er

al
 si

gn
s a

nd
 sy

m
pt

om
s o

f 
ill

ne
ss

 a
nd

 fe
ve

r’ 
(p

=
0.

01
8)

, a
nd

 ‘in
cr

ea
se

d 
te

nd
er

ne
ss

 (p
 >

 0
.0

12
).

Th
e 

ED
IS

 to
ol

 h
as

 th
e 

po
te

nt
ia

l t
o 

ai
d 

fir
st

-li
ne

 
ca

re
gi

ve
rs

 to
 a

ss
es

s 
he

al
th

 d
et

er
io

ra
tio

ns
, 

he
lp

s t
o 

st
an

da
rd

ise
 

co
m

m
un

ic
at

io
n 

an
d 

en
su

re
 th

at
 d

ec
isi

on
s a

re
 

‘n
ot

 b
ei

ng
 ta

ke
n 

at
 th

e 
w

ro
ng

 le
ve

l.’
Th

e 
pu

rp
os

e 
of

 E
D

IS
 is

 to
 

ac
t a

s a
 d

ec
isi

on
 su

pp
or

t 
to

ol
, t

o 
‘fa

ci
lit

at
e 

th
e 

st
ep

 
be

fo
re

 d
ia

gn
os

is,
’ n

ot
 

to
 d

et
er

m
in

e 
m

ed
ic

al
 

tr
ea

tm
en

t.
Fe

ve
r o

f >
1.

0°
C 

(h
ig

he
r 

th
an

 b
as

el
in

e 
te

m
pe

ra
-

tu
re

 fo
r t

he
 in

di
vi

du
al

) i
s 

a 
va

lu
ab

le
 p

ar
am

et
er

 to
 

ad
d 

in
to

 th
e 

ED
IS

 to
ol

.

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 22 of 27Barker et al. BMC Health Services Research          (2025) 25:765 

Ta
bl

e 
2 

Su
m

m
ar

y 
ta

bl
e 

(*
un

pl
an

ne
d 

ho
sp

ita
l a

tt
en

da
nc

e 
in

co
rp

or
at

es
 E

D
 a

tt
en

da
nc

e 
an

d 
ho

sp
ita

l a
dm

iss
io

n)
Pu

bl
ic

at
io

n 
au

th
or

, 
ye

ar
Pe

er
-

re
vi

ew
ed

 
pu

bl
ic

at
io

n 

D
et

er
io

ra
tio

n 
to

ol
 

Co
-in

te
rv

en
tio

ns
Q

ua
nt

ita
tiv

e 
ou

tc
om

es
(u

np
la

nn
ed

 e
m

er
ge

nc
y 

ho
sp

ita
l a

tt
en

da
nc

e*
)

D
at

a 
fr

om
 q

ua
lit

at
iv

e 
in

te
r-

vi
ew

s 
Im

pl
e-

m
en

ta
tio

n 
ch

al
le

ng
es

 
de

sc
ri

be
d

A
ut

ho
rs

 
co

nc
lu

de
 

po
te

nt
ia

l 
be

ne
fit

 N
at

io
na

l 
Ea

rl
y 

w
ar

ni
ng

 
sc

or
e

SB
A

R
ST

O
P 

A
N

D
 

W
AT

CH

O
th

er
LT

CF
 s

ta
ff

 
pe

rs
pe

ct
iv

e
H

ea
lth

-
ca

re
 s

ta
ff

 
pe

rs
pe

ct
iv

e

O
’N

ei
ll 

20
17

 [4
1]

X
X

X
X

X
X

X
Ru

ss
el

l 2
02

0 
[2

2]
X

X
X

X
X

X
X

Sa
m

ps
on

 2
02

0 
[4

5]
X

X
X

X
X

X
St

oc
ke

r 2
02

1 
[1

7]
X

X
X

X
X

X
X

X
Po

rt
er

 2
02

1 
[2

9]
X

X
X

X
X 

X (X
)

X

M
on

tg
om

er
y 

20
23

 [2
4]

X
X

X
X

X
Ba

sin
sk

a 
20

22
 [2

7]
X

X
X

X
X

X
X

X
X

N
w

ol
ise

 2
02

4 
[4

4]
X

X
X

X
X

X
X

X
Re

nz
 2

01
3 

[3
1]

X
X

X
X

Re
nz

 2
01

5 
[3

2]
X

X
X (X

)
X

X

Ja
rb

oe
 2

01
5 

[2
3]

X
X (X

)
As

hc
ra

ft 
20

17
 [3

0]
X

X
X (X

)
X

X
X

D
ev

er
ea

ux
 2

01
6 

[3
4]

X
X (X

)
X

O
w

en
 2

01
9 

[3
6]

X
X

X
X

X
Lu

na
 2

02
3 

[4
0]

X
X

X
X

X
X

Ba
rk

er
 2

01
9 

[2
5]

X
X

X
X

St
ow

 2
02

1 
[2

6]
X

X
X

X
H

od
gs

on
 2

02
2 

[2
1]

X
X

X
X (X

)
X

X

Si
riw

ar
de

na
 2

02
4 

[3
9]

X
X

X (X
)

Vo
ye

r 2
01

5 
[3

7]
X

X
X

X
Ti

ng
st

ro
m

 2
01

5 
[3

8]
X

X
X

X
H

oc
km

an
-M

cD
ow

el
l 

20
18

 [3
3]

X
X (X

)
X

El
Be

st
aw

i 2
01

8 
[4

3]
X

X
X

X
X

Te
al

e 
20

18
 [3

5]
X

X
X

Li
tt

le
 2

01
9 

[2
8]

X
X

X
X

X
Ti

ng
st

ro
m

 2
02

3 
[4

2]
X

X
X

X



Page 23 of 27Barker et al. BMC Health Services Research          (2025) 25:765 

Take Observations, Respond, Escalate) [44] is a compos-
ite deterioration tool, incorporating the 1) ‘soft signs’ of 
deterioration (informal observation by care staff about a 
deterioration in resident health, 2) NEWS2, 3) SBARD 
(situation-background-assessment-recommendation-
decision).

All but five [29, 34, 38, 42, 43] studies described a tool 
intended to assess all causes of acute deterioration– three 
studies focused on infection/sepsis identification [29, 
38, 42] and two studies on specific ‘conditions’ [34, 43] 
resulting in deterioration. Two tools specifically aim to 
assist LTCF staff in identifying signs of acute delirium, 
which is an important sign of acute deterioration in older 
adults [49] - the Delirium Observational Screening Scale 
(DOSS) [35], and Recognizing Acute Delirium As Part Of 
Your Routine [RADAR] [37].

The main point at which the deterioration tools are 
intended to act in the process of responding to acute resi-
dent deterioration tool is shown in Fig. 2. The majority of 
tools aim to assist LTCF staff to detect early signs of acute 
deterioration, which may be subtle. NEWS2 also aims to 
assist LTCF staff in assessing illness severity, and to act as 
a ‘common language’ [16] when communicating concerns 
with healthcare staff. SBAR, the most frequently used 
tool, is the only deterioration tool that is designed spe-
cifically to facilitate the exchange of information between 
LTCF and healthcare staff. RESTORE2 [44], as a compos-
ite deterioration tool, aims to act across multiple stages 
of the process. None of the deterioration tools identified 
were designed to be used jointly by healthcare and LTCF 
staff to respond to acute deterioration.

How deterioration tools have been evaluated
The majority of studies (n = 21) used quantitative out-
comes [21, 23–35, 37–39, 42–45] to evaluate dete-
rioration tool use, with nine studies using qualitative 
outcomes [17, 21, 22, 27, 30, 36, 40, 41, 44] (excluding 
surveys with free-text responses [31] or feedback outside 
of a formal qualitative interview [43]. Only four studies 
[21, 27, 30, 44] used a combination of these outcomes. 
There was a high degree of heterogeneity in quantita-
tive outcomes measured; unplanned hospital attendance 
was the commonest outcome measured [21, 23, 29, 30, 
34, 35, 39, 43] (n = 8). Only three studies aimed to collect 
economic evaluation data [32, 43, 45]. The most frequent 
source of qualitative data was from LTCF staff [17, 21, 22, 
30, 36, 40, 41, 44], with only four studies collecting data 
from healthcare staff in separate qualitative interviews 
[17, 22, 36, 40]. None of the studies assessed the impact 
of deterioration tools on residents’ (or relatives’) experi-
ence of being acutely unwell. Only one study attempted 
to collect quality of life data, but there was insufficient 
uptake of the intervention (incorporating STOP AND 
WATCH and SBAR tools) [45] to assess impact.

Reported impact of deterioration tools
All but four [23, 27, 35, 45] of the included studies 
reported or concluded potential benefit from deteriora-
tion tool use. The most frequently reported benefit was 
increased staff confidence in managing acute deteriora-
tion [17, 21, 22, 24, 27, 28, 41, 44], including aiding com-
munication about acute illness [17, 21, 22, 31, 36, 40, 44]. 
None of the papers reported significant negative impacts 
of tool use on LTCF care. However, implementation 

Fig. 2  The process of responding to acute deterioration and at which stage deterioration tools are intended to act
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challenges of deterioration tools were highlighted in a 
significant proportion of studies in which qualitative data 
were collected (n = 10) [17, 22, 27, 30, 32, 40, 41, 43–45]. 
Important examples included deficiencies in the train-
ing on deterioration tools, staffing shortages in LTCFs, 
and the carer time required to use deterioration tools. 
Most notably, one paper described the abandonment of 
a cluster randomised study as no LTCFs (UK care homes 
in this case) adopted the complex intervention (incor-
porating two deterioration tools), which was aiming to 
decrease avoidable hospitalisation [45].

Discussion
This review demonstrated that a variety of deteriora-
tion tools are being implemented in LTCFs, across a 
wide range of health and social care systems worldwide. 
Important gaps in the evidence base have been identified, 
limiting the assertions that can be made about deteriora-
tion tool use in this setting.

The most widely used deterioration tools are based on 
interventions transferred from the hospital setting, such 
as SBAR and NEWS, whilst others have been designed 
for use in LTCFs, such as STOP AND WATCH and the 
EDIS tool. It is commonplace for deterioration tools 
to be used in conjunction with one another, other co-
interventions, or as part of wider programmes of care, as 
described in a previous review [15]. This limits the reli-
ability of assertions that can be made about the specific 
impact of individual tools.

This review identifies SBAR as the most frequently 
used deterioration tool in LTCFs. SBAR, generally cate-
gorised as a deterioration tool, aims to structure commu-
nication between health and care providers. Hence, it is 
often used in conjunction with another tool. In the hospi-
tal setting, there is an established evidence base showing 
that SBAR improves communication between healthcare 
providers and improves patient safety [50]. The same 
assertions could not be made for the LTCF setting on the 
basis of evidence in this review.

The overriding majority of studies reported or con-
cluded potential positive impact of deterioration tool use 
in LTCFs, offering evidence that deterioration tools are 
generally acceptable by LTCFs teams, and can increase 
confidence in responding to acute deterioration. There 
is some evidence to suggest that LTCF staff perceive that 
deterioration tools, especially SBAR, aid communication 
with external healthcare professionals. However, there 
was insufficient evidence to know if this matches the per-
spective of healthcare staff. Some studies suggested that 
deterioration tools may be associated with decreases in 
unplanned hospital transfer (but without assessment of 
appropriateness), but these studies did not have robust 
study designs, and were conducted across small numbers 
of LTCFs.

Although it was not within the specific aims of our 
scoping review (or the individual studies retrieved), the 
implementation challenges associated with deterioration 
tools were frequently described. The competing demands 
on care home staff are an important barrier to implemen-
tation. Failure to address implementation challenges in 
future work may result in inconsistent uptake of deterio-
ration tools in LTCFs.

Comparison with other work
Although there is a paucity of evidence about manag-
ing acute deterioration in care homes, our review builds 
on the findings of other studies [15, 18], and supports 
the assertion that this is a complex topic area. Our find-
ings align with a previously published scoping reviewing 
showing that deterioration tools have frequently been 
evaluated as part of a multi-faceted model of care in Resi-
dential Aged Care settings [15]. This creates challenges in 
understanding the individual effects of the components 
of such interventions – the “black box effect” [51].

Limitations
This review has identified important gaps in the evidence 
base, meaning that there is not sufficiently strong evi-
dence to support the use deterioration tools in LTCFs. 
Most notably, the impact on the wellbeing and qual-
ity of life for residents has not been evaluated, mean-
ing that there is insufficient evidence to know if tools 
improve resident care outcomes. The impact on commu-
nity healthcare and emergency services is also unknown. 
Despite most authors concluding the positive impact 
of deterioration tools, especially LTCF staff confidence 
in managing acute illness, it is not known if deteriora-
tion tools facilitate staff and healthcare professionals 
to deliver proactive care, according to resident wishes. 
Within the body of evidence, there was insufficient infor-
mation to understand the potential unintended conse-
quences of deterioration tool use, such as the time taken 
for LTCF carers to use these tools [52].

The study designs that make up the body of evidence 
also limit the strength of the conclusions that can be 
drawn. Quality appraisal was not undertaken given the 
scoping nature of this work, but studies were low on the 
Hierarchy of Evidence. The majority of studies were con-
ducted at a small number of LTCFs, with nearly half of 
included studies being single-site. This is a key deficit in 
the evidence base given the unique context of individual 
care facilities, and the potential implementation chal-
lenges that the studies in this review highlight. Studies in 
the current evidence synthesis did not have sufficiently 
long follow-up timeframes to know if deterioration tool 
uptake is sustainable in the longer term. Furthermore, the 
body of literature for deterioration tool use in LTCFs has 
a high degree of heterogeneity; studies have employed a 
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wide range of methodologies, and there is little consis-
tency in the outcomes used to evaluate the impact of tool 
use.

Grey literature searching did not identify any deteriora-
tion tools which had not already been identified during 
database searching. However, grey literature searching 
was confined to known relevant sources, as opposed to 
a wider searching strategy. In addition, four studies pub-
lished by members of the authorship team were identi-
fied, relating to the use of NEWS in the same region of 
England.

Implications
The gaps in the evidence base mean that no specific 
tool has been shown to improve resident care, but tools 
that support carer judgement about acute deterioration 
should be encouraged. There is evidence that LTCF staff 
find SBAR acceptable and its use intuitive, so this should 
be prioritised for future development and evaluation. The 
overriding majority of tools used in the retrieved stud-
ies aim to assist carers in identifying the subtle signs of 
deterioration and/or communicate these concerns to 
healthcare professionals (using the SBAR tool). Future 
tool development should focus on helping LTCF staff to 
assess illness severity and to judge how/when to escalate 
their concerns to external healthcare providers.

Further research is required to explore the experi-
ences of acute deterioration for residents living in LTCFs, 
to measure the impact of tools on resident experience/
health outcomes and to understand if deterioration tools 
align with their priorities of care. Further studies that 
explore the perspectives of healthcare professionals of 
interacting with LTCFs to manage acute deterioration are 
also required.

Implementation challenges and inconsistent deteriora-
tion tool uptake, both across LTCFs and within individual 
facilities, is a challenge to be considered in future work. 
There are important differences in staff skillset across 
different LTCFs in different settings. To ensure the adop-
tion, implementation, and long-term effectiveness of 
tools, the unique context of individual LTCFs must be 
appreciated, and tools are required to be adaptable to the 
needs of individual LTCFs and the healthcare services 
they interact with. Tools transferred from the hospital 
setting should be adapted to the LTCF setting. Imple-
mentation theory and frameworks would help to ensure 
successful adoption of tools in LTCFs, and to ensure that 
the uptake is not inconsistent across the LTCF sector.

This review makes an important contribution to the 
evidence base about managing acute deterioration, and 
specifically about the use of deterioration tools and how 
they have been evaluated. This is an important step in 
helping to ensure that the potential spread of deteriora-
tion tools is grounded in evidence-based good practice, 

by informing a future systematic review or studies of 
effectiveness. The benchmark for investigating the effec-
tiveness of deterioration tools would be randomised 
study designs that allow tools to be compared to standard 
care. However, given the challenges of this approach in 
LTCFs and the accelerated introduction of deterioration 
tools in this sector, ‘natural experiments’ [53] may be a 
suitable approach.

Conclusion
This scoping review has identified emerging evidence 
that deterioration tools may have a role in assisting staff 
in LTCFs to identifying acute deterioration. Important 
evidence gaps, and limitations in the nature of the evi-
dence base, mean that direct benefits for resident care 
have not been demonstrated. Despite strong policy driv-
ers advocating the use of deterioration tools in LTCFs, 
there is not currently robust evidence to support the use 
of deterioration tools in LTCFs. This should be a focus for 
future research.
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