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a b s t r a c t

Objectives: Alternative models of care are becoming increasingly popular. Clinical decision support (CDS) 
tools have been developed to assist clinicians in identifying older adults who may be safely directed to 
alternative care pathways. However, the characteristics, scope, and validation of these tools remain 
unclear. This scoping review aims to identify and map published decision support tools developed or 
validated for use in this patient population, and to identify gaps in the existing literature.
Methods: A comprehensive scoping review of the peer-reviewed and gray literature was conducted 
across multiple databases to identify CDS tools developed to direct older patients to alternative care 
pathways. We focused on tools developed for use in health care settings only. Data were charted to 
compare tool characteristics, domains, implementation settings, and reported outcomes.
Results: Seven CDS tools were included in the final review. Most of these had been specifically developed 
for destination decisions regarding alternative care pathways, but a small number evaluated expedition 
of treatment, assessment, or discharge as an alternative pathway in patient care. Most tools included 
were constructed for directing patients to out-of-hospital settings. The tools varied widely in structure, 
clinical parameters, implementation context, and outcome measures. Although several studies sug-
gested that CDS-supported disposition decisions may be associated with safe outcomes and reduced 
acute care utilization, few tools had undergone formal validation, and diagnostic performance data were 
limited.
Conclusions: Existing decision support tools may support structured and consistent disposition decision 
making for older adults across prehospital, emergency, and post-acute care systems. However, the 
current evidence base is heterogeneous, and robust validation of older-adult—specific tools is lacking. 
There is need for the development and validation of decision support tools in disposition decisions in 
the older population.
� 2026 The Author(s). Published by Elsevier Inc. on behalf of Post-Acute and Long-Term Care Medical 
Association. This is an open access article under the CC BY license (http://creativecommons.org/licenses/ 

by/4.0/).

Emergency department (ED) overcrowding is a major congestion 
point in the traditional patient care pathway and a widespread issue 
internationally. 1 EDs were originally designed to provide rapid, 
accessible, and unscheduled emergency care; however, emergency 
medicine has adapted to the significant challenges associated with 
overcrowding and nonurgent ED visits. 2,3 An average of 37% of ED

attendances are for nonurgent conditions―conditions deemed by 
health care providers and policymakers that do not require imme-
diate diagnostic or therapeutic interventions available uniquely in 
the ED, and that could be safely managed in alternative care settings 
such as urgent care centers or primary care settings. 3-5 These atten-
dances contribute to inefficiencies in service delivery, prolonged wait 
times, and increase the burden on EDs. 6

Older persons represent an average of 25% of such nonurgent 
visits, with figures trending upward attributable to world population 
aging. 7,8 This patient cohort is disproportionately vulnerable to iat-
rogenic complications, with both short- and long-term disabilities 
post-ED attendance well documented. 9 Disposition decisions
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involving older adults have substantial downstream consequences 
for post-acute care systems, including nursing homes, home health 
services, and hospital-at-home (H@H) programs. 10 As the aging 
population grows, more older patients will require high-quality 
assessment, management, and triage decisions. 11

Alternative care pathways (ACPs) are a suggested approach to 
addressing the growing health service demand by providing alter-
natives to ED conveyance, including urgent care centers, home health 
care, and telehealth. 12-14 These ACPs can maintain quality of care, 
minimize pressure on EDs, and provide substantial savings to the 
health care system. 15 These models are particularly relevant for older 
adults, for whom unnecessary hospital attendance may increase the 
risk of delirium, deconditioning, and fragmented care. 16 National and 
international health services are responsive to this surging demand, 
through the development of modern protocols aimed at the dispo-
sition of nonurgent patients to integrated out-of-hospital care 
pathways. 17

Effective triage methods in health care settings are crucial. 
Triage methods were traditionally designed to systematically pri-
oritize patients based on urgency of need for care. 18 New initiatives 
have been directed internationally toward integrating triage pro-
cesses as effective instruments in clinical decision support (CDS) 
tools―any algorithm or structured tool designed to assist clini-
cians in making patient care decisions. These tools aim to support 
clinicians in determining a patient’s appropriateness for disposi-
tion to an ACP, thereby reducing potentially avoidable ED 
conveyances. 19

Older patients’ triage accuracy was first recognized as problem-
atic in the mid-1990s, due to unique challenges including atypical 
symptoms, differing response to illness or injury, and age-related 
physiological changes. 20-22 As a result, attempts have been made to 
improve triage accuracy by validation of these CDS tools in this 
population subgroup. 23-25 However, there is global discordance as to 
a most favorable triage system, with core elements ranging from the 
clinical judgment of the practitioner, specific physiological findings, 
or the patient’s chief complaint. 26

Rationale

The demographic trend of increasing numbers of patients in older 
age groups and preexisting overcrowding of heavily burdened EDs 
underscores the importance of examining care management systems 
to meet the needs of older patients. Although it is well established 
that older patients have age-related physiological changes and 
atypical presentations, only a limited number of studies have 
analyzed CDS tools targeted to the older population. 27 Existing re-
views have focused either on the general population or on isolated 
risk stratification outcomes, rather than disposition decision making 
across care settings. To date, no published studies have been found to 
review the scope of CDS tools application in the diversion of older 
persons to ACPs.

In the absence of a comprehensive scope of CDS tools, this review 

aimed to systematically map the existing research relating to the 
breadth and diversity of CDS tools for older adults when considering 
disposition decisions and identify existing gaps in the current liter-
ature. The authors of this study specifically wanted to answer the 
following question: “Across prehospital, emergency, and post-acute 
care interfaces, what clinical decision support tools, or combination 
of parameters within selected tools exist that identify older patients 
requiring medical care that may be suitable for an alternative care 
pathway?”

Scoping reviews provide a comprehensive overview of the liter-
ature, identifying published and gray literature relevant to a specific 
research area and identify any knowledge gaps, thus in line with our

objective to map the available evidence rather than evaluate effect 
size, was selected as an appropriate format for this review. 28

Methods

Study Design

This scoping review is based on the international guidelines of the 
Preferred Reporting Items for Systematic reviews and Meta-Analyses 
extension for Scoping Reviews (PRISMA-ScR), 29 and guided by the 
Arksey and O’Malley 6-stage methodological framework. 30

Eligibility Criteria

Studies involving patients aged ≥65 years and analyzed CDS tools 
arriving at a destination-affecting decision were eligible for inclusion. 
Publication types included were peer-reviewed and gray literature. 
Only studies published in English were included. There was no time 
restriction applied to our search to allow for a comprehensive over-
view of the evidence to date.

Information Sources

Electronic databases, reference lists, and key websites were 
searched to locate these related studies. An electronic search of the 
databases Medline, Cochrane Library, CINAHL, Embase, PubMed, and 
Web of Science was conducted using predetermined search terms. 
The search strategy, including all identified keywords and index 
terms, was adapted for each database. Gray literature was included 
from internet searches of specific databases, controlled trial registers, 
editorials, and consultation with clinical care experts to identify any 
relevant tools not found in the published literature search.

Pilot searches were carried out from July 19 to August 26, 2024. 
These allowed us to gain an understanding of the breadth of results, 
and to narrow and define our research question. We then conducted a 
systematic search of online databases using predefined search terms.

Search

The search formula was constructed by using MeSH and Boolean 
terms centered around the Participants, Concept, and Context 
method. The full electronic search strategy is presented in the Sup-
plementary Material.

Selection of Sources of Evidence

Deduplication was performed using the “Rayyan” software 
(https://www.rayyan.ai). Studies were screened independently by 
N.W., P.O., and F.H. for eligibility based on the standardized inclusion 
criteria, first by abstract, and subsequently by full text. The reference 
list of selected sources was further screened. Gray literature was 
screened by executive summary or table of contents, followed by full-
text screening. Differing views on inclusion of specific papers were 
resolved by consultation meetings at regular intervals during the 
review process. The final results of the search strategy are displayed 
in Figure 1.

Data Charting Process

Data were extracted into Excel to record study characteristics, tool 
features, and key findings. The investigators collectively discussed all 
major findings by independently reviewing the tables to reach a 
consensus on the major themes and key conclusions.
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Data Items

Table 1 provides details of each of the papers included in the final 
scoping review. Table 2 provides a descriptive analysis of the various 
measurement tools referred to in Table 1. Tables 3 and 4 provide 
supporting information regarding the parameters included and out-
comes evaluated with each tool.

Critical Appraisal of Individual Sources

Critical appraisal of the individual sources of evidence was not 
performed in the final scoping review as it is excluded from the scope 
of the design of the review. 40

Synthesis of Results

After charting the data, the literature was analyzed to gain a better 
understanding of where the tools advised patients to enter the 
medical system, where the tools were used in the health care system, 
and how the tools were administered. We also aimed to identify 
potential gaps in the use, impacts, or limitations of these CDS tools.

Stakeholder Consultation

In line with step 6 of the Arksey and O’Malley 30 framework, we 
included a stakeholder consultation phase to enhance the breadth 
and relevance of our findings. Four key stakeholders, including cli-
nicians and emergency medical services managers at local and 
regional levels, were consulted at an online workshop after data 
synthesis. We presented key findings and discussed potential im-
plications, implementation feasibility, and research priorities.

Results

The empiric and gray literature searches were carried out as 
detailed previously. The process and results of the search are dis-
played in the PRISMA flow diagram in Figure 1. 29 Of 990 articles 
screened, 969 were peer reviewed and 21 were gray literature. Ten 
articles met the inclusion criteria and they encompassed 7 distinct 
CDS tools.

Location and Design of Articles

All articles focused on high-income countries (as per World Bank 
designation): Sweden n = 4, United States n = 2, United Kingdom n = 

2, Switzerland n = 1, and Canada n = 1. Gray literature was the most 
common source (n = 3), followed by retrospective (n = 2), prospec-
tive (n = 1), observational (n = 1), randomized controlled trial (n = 1), 
protocol (n = 1), and descriptive explanatory (n = 1).

Conceptual Framework of CDS Touchpoints

The CDS tools operate at distinct decision points “touchpoints” 
along the older adult care pathway. These touchpoints differ in 
clinical decision scope, available information, and feasible disposition 
options. The tools can be organized according to 3 principal contexts:

1. Prehospital touchpoint: decision whether to convey to ED vs 
alternative community or primary care destination.

2. ED touchpoint: decision regarding expedited assessment, 
admission, discharge, or referral to post-acute services.

3. Residential/Community care touchpoint: decision to manage 
in place vs hospital transfer.

Fig. 1. PRISMA flow diagram of articles for scoping reviews. Results of the search strategy, including the specific reasons for article exclusion.
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Table 1 
Relevant Papers

First Author 
[and 
Associated 
Reference]

Triage Tool Paper Type Study Aim Sample Size Major Findings

Wiles 2016 31 Delta Alert Journal article, peer-reviewed 
protocol study

Decrease morbidity and mortality 
by early identification of injuries, 
proper specialty group referrals, 
and coordination of 
interdisciplinary care.

Approximately 611 
participants

Decreased LOS 5 days vs 5.8 days. 
Decreased percentage of patients 
boarding in the ED >6 hours 10% 
vs 20%.

Decreased mortality 0.9% vs 3.1%. 
Improved discharge dispositions
− 7% vs 10.7% discharged to SNFs.
− 3% vs 8% to rehabilitation 
facilities.

Increased discharge home 
disposition 68% vs 55.2%. 

Wiles 2018 32 Journal article, retrospective 
review

Examine the difference in patient 
care outcomes between 2 cohorts 
of geriatric trauma patients pre 
and post institution of an 
expanded GTP protocol.

125 participants
Age range 65—98 years

Decreased ED LOS 4.5 vs 5.8 hours. 
Successful return to residence of 
origin 76.8% vs 30.6%. 

Decreased admission to SNFs and 
rehabilitation facilities 76.7% vs 
18.4%.

Decreased complication rate 16.4% 
vs 1.6%.

Drastic reduction in admission to 
hospital 1.9% vs 38.1%. 

Increased hospital LOS 4.4 vs
4.8 days.

Increased mortality rate 1.6% vs 
4.8%.

Increased mean time to OR 31.4 vs 
47.4 hours.

Grossmann 
2012 33

ESI Journal article, prospective, single-
center cohort study

Test the performance of the ESI 
triage tool for patients aged
65 years or older. Assess the 
predictive validity of the ESI level 
with the number of used 
resources, disposition, ED LOS 
and mortality. Examine the 
diagnostic accuracy ESI level 1 to 
predict a life-saving intervention. 
Test the interrater reliability 
between 2 experts who 
retrospectively triaged patients 
according to the triage nurses’ 
notes for all ESI. Detect reasons 
for inadequate triage.

519 participants Interrater agreement between 
experts was high.

ED LOS by ESI level was highly 
significant.

Significant association of ESI level 
and survival probability. 

Interrater agreement between 
experts and triage nurses was 
only moderate - Inadequate 
triage occurred in 132 of 519 
cases.

− 117 under triaged
− 15 over triaged
Hospital LOS by ESI level was not 
significant.

Kihlgren
2016 34

DSS Journal article, qualitive and 
quantitative explanatory 
approach

Describe the normal value of vital 
parameters among older people 
receiving municipal care. 

Describe the outcomes when using 
newly developed CDS system for 
decision making when older 
persons’ health deteriorates and 
a decision is needed about the 
optimal level of care.

281 participants 
Age range 67 

—100 years

The likelihood that the person 
assessed as green can be cared 
for at home is high (P = − .0000) 
and that patients with the 
outcome red will be transferred 
to ED is high (P = .0000) and thus 
hospitalized (P = .0002).

94% of those who arrived at ED 
assessed as red were hospitalized 
unlike other studies showing 
63%.

DSS allowed nurses to work more 
systematically, communicate 
more effectively with others, and 
to feel professional.

Vicente 
2013 35

DST Journal article, retrospective, peer-
reviewed, pilot study

To be able to steer 20% of these 
geriatric patients to an 
alternative level of care and 
secondary transport (patient is 
moved to another level of health 
care within 24 hours) should not 
exceed 5%.

94 participants High degree of compliance to the 
DST.

No patient triaged incorrectly. 
Most PHNs believed the DST was 
comprehensible, feasible, and 
easy to use.

No patient was transported within 
24 hours from the alternative 
care to ED at the tertiary hospital. 

No medical inaccuracies identified.

(continued on next page)
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These contexts represent fundamentally different disposition 
decisions. Consequently, CDS tools developed for one touchpoint may 
not be transferable to another.

CDS Tools by Care Pathway Touchpoint

When mapped to the care pathway framework, most tools (n = 4) 
were designed for the prehospital touchpoint, supporting prehospital 
practitioners’ decisions regarding conveyance to ED vs alternative 
destinations. 15,35-39,41 One tool operates primarily at the ED touch-
point, guiding triage prioritization and resource allocation after ED 
arrival. 33 Two tools functioned at the residential/community care 
touchpoint, supporting decisions to manage deterioration in place or 
refer to acute services. 32,34

This distribution indicates that the evidence base is weighted 
toward prehospital diversion decisions, whereas ED-based redirec-
tion and residential triage tools remain comparatively understudied.

Specific Domains of Clinical Decision Tools

The specific domains of the CDS tools are displayed in Table 3. The 
most common parameter seen in the CDS tools was Signs and 
Symptoms, referred to in 7 of 7 tools. The range of signs and symp-
toms was extensive, ranging from abdominal pain, shortness of 
breath, and dizziness to generally unwell. The second most common 
parameters were Exclusive Symptoms, Vital Signs, Comorbidities, 
Advanced Care Directive consideration, and Clinician Own Judgment 
Decision, with 3 of 7 tools including these in their structure. Two of 7

Table 1 (continued )

First Author 
[and 
Associated 
Reference]

Triage Tool Paper Type Study Aim Sample Size Major Findings

Vicente 
2014 36

Journal article, randomized 
controlled trial

To evaluate the feasibility and 
appropriateness of a prehospital 
decision system and an 
associated CDS tool that 
ambulance nurses use to triage 
older adults to a geriatric ward, 
community emergency care 
center, or to an ED.

806 participants 93.3% adherence to the protocol by 
ambulance nurse.

No statistically significant 
difference in ambulance 
assignment time 54 vs
55 minutes.

No difference in assignment time 
regarding transport to CECC vs 
GW 55 vs 57 minutes. 

Decreased time between arrival 
and being seen by a doctor (68 vs 
89 minutes).

Decreased time between arrival 
and discharge (261 minutes vs 
288 minutes).

6.7% required subsequent transfer 
within 24 hours from community 
to tertiary hospital.

Varg 2020 15 Journal article, descriptive 
observational study

To map and describe patient 
pathways, health care utilization, 
and costs following ambulance 
transportation to alternative 
health care providers.

98 participants 
Age range 65 

—104 years

Almost 90% transported to acute 
care or geriatric ward instead of 
ED, with >50% later admitted to 
the hospital.

17% discharged after initial 
assessment.

Lower cost associated with ACP 
than ED (4180 vs 4366 vs 5248). 

Longer hospital stay in ACPs than 
ED (5 vs 7 vs 4).

NWAS 2017 19 NaRT Gray literature Support staff to make the correct 
decision if calling for clinical 
assistance. Increase the numbers 
of patients accessing care away 
from ED. Enhance quality of care 
for patients with non—time-
critical presentations. Reduce the 
amount of inappropriate 999 
calls while supporting 
appropriate utilization of 
emergency services.

None reported During the pilot phase of the NaRT, 
the triage tool was proven to 
reduce inappropriate 
conveyance of patients and 
potential admission to hospital 
by more than 50%, with no 
adverse incidents reported.

FIFE 37 H@H Gray literature Provide a service for the frail older 
population, predominantly older 
than 65 years, which prevents 
acute hospital admission or 
facilitates an earlier discharge 
when acute hospital admission 
has taken place.

None reported None listed.

OAPC 38 Paramedic
referral

Gray literature Integrates local assets, fosters 
existing partnerships, and builds 
new partnerships to support a 
patient-centered approach to 
care.

None reported None listed.

CECC, Community Emergency Care Centre; GTP, geriatric trauma patient; GW, geriatric ward; OR, operating room, PHN, prehospital nurse; SNF, skilled nursing facility. 
Details of each of the papers pertaining to measurement tools included in the final scoping review.
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tools referred to a Relevant Diagnosis, and 2 of 7 tools used older-
adult—specific vital signs. The “Other” category was used for pa-
rameters that arose only once when analyzing the tools, including the 
Paramedics Assessing Elders at Risk for Independence Loss (PERIL) 
assessment tool, mechanism of injury, resource requirement, and 
clinician consultation regarding a patient’s suitability. 41

Destinations

All tools (n = 7) outlined a triage protocol to guide a clinician’s 
decision making; 3 triage tools led directly to alternate care route 
outcomes, 2 tools allowed subjective referral of patients, 1 tool pre-
dicted disposition, and 1 tool had a series of protocols for specific 
incidents. Referrals to primary care were most frequent (n = 3), fol-
lowed by referrals to alternative care providers, facilitating the pro-
vision of treatment or providing diagnosis-specific treatment in the 
patient’s residence (n = 2). The Decision Support Tool (DST) allowed 
for steering of patients to an ACP with older-person—specific 
accepting facilities (eg, a secondary hospital with geriatric care or

geriatric ward). 35 Most tools (n = 4) maintained an ED or tertiary 
hospital as a destination option while providing a list of appropriate 
ACPs.

Time Frame of Tools

Three tools were for use during a defined period of time: DST 
08:00—22:00, 15,35,36 Paramedic Referral 24 hours, 38 and H@H 
09:00—17:00. 37 Three tools had a nonspecified time frame of CDS tool 
application. 33,34,39 The Delta Alert and H@H listed nonspecified out-
of-hours (OOH) resources available outside “normal” working 
hours. 31,32,37 The OOH options comprised primary care emergency 
services 37 and on-call physicians. 31,32 The Paramedic Referral tool 
had delayed follow-up measures, including a telephone call within 
24 hours and visits by care coordinators within 2 weeks. A critical 
issue highlighted was the willingness of the receiving unit to accept 
these patients, based on access to medical, radiological, and labora-
tory resources during operational hours and the overall assignments 
of receiving unit. 35

Table 2
Clinical Decision Support Tools

Full Name (and Associated 
Reference)

Name Target Group No. of 
Items

Time Frame Administration Destination

Core Report Sheet: Delta 
Alert 31,32

Delta Alert ≥65 years old on 
anticoagulants

5 Nonspecified;
OOH

Emergency Medical 
Service

Immediate physician and 
nursing assessment. 
Expedites diagnostic 
processing and treatment. 

Emergency Severity Index 
Triage Algorithm Version 4 33

ESI Older adults ≥65 years 4 Nonspecified Triage nurses Discharged.
Admitted to normal ward. 
Admitted to ICU.

Decision Support System 34 DSS Older adults (age nonspecified) 4 Nonspecified Municipal and ambulance 
nurses

Primary care
ED

Nursing and Residential 
Triage 39

NaRT Nursing and residential home 
patients (age nonspecified)

5 Nonspecified Nursing and residential 
home staff

Ambulance request.
Urgent or primary care
Own GP/District Nurse/AVS 
scheme Primary Care Team 

Decision Support Tool 15,35,36 DST Older adults ≥65 years old 4 08:00—22:00 Prehospital nurses Primary care — district health 
care centers

Secondary Care — Local 
hospitals with geriatric care/ 
ward and community 
emergency care center 

Tertiary Care — University 
hospitals

The Paramedic Referral 38 Paramedic
Referral

Primarily for older adults 2 24 hours Paramedic Community Care Access Center

Hospital at Home 37 H@H Older population, 
predominantly ≥65 years old

1 09:00—17:00;
OOH

GP, nurse, advanced 
nurse practitioner

Remain in place of residence to 
be seen by MDT

Facilitate prompt discharge 
from acute admission

AVS, Acute Visiting Service; GP, general practitioner; ICU, intensive care unit; MDT, multi-disciplinary team. 
Descriptive analysis of the tools referred to in Table 1.

Table 3
Parameters Included in CDS Tools

Tool Name Signs and 
Symptoms

Exclusive
Symptoms
or
Conditions

Relevant
Diagnosis

Vital
Signs

Age-
Adjusted 
Vital 
Signs

Comorbidities Advanced
Care
Directive
Consideration

Clinician 
Opinion-
based 
Decision

Other

Delta Alert 31,32 x x Mechanism of injury 
ESI 33 x x x Resources required
DSS 34 x x x x x x x
Paramedic Referral 38 x x x x PERIL assessment
NaRT 39 DST 15,35,36 x x x x x x
H@H 37 x x x x Consultation re. suitability
Total: 7 3 2 3 2 3 3 3

Supporting information regarding the parameters included in each tool.
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Overall, there was significant heterogeneity of clinical end points 
evaluated in the articles, as displayed in Table 4. We identified 4 main 
themes: morbidity and mortality, triage accuracy, length of stay 
(LOS), and qualitative results.

Morbidity and Mortality

Most studies suggested that older adults can be safely steered 
with CDS tools to ACPs. 15,31-34,35,36,39 Several studies compared 
morbidity and mortality pre- and postimplementation, reporting 
decreased mortality (3.1% vs 0.9%) 31 and complication rate (16.4% vs 
1.6%) 32 with the Delta Alert, and Nursing and Residential Triage 
(NaRT) pilot studies showing no adverse events. 39 There was a sig-
nificant increase in the rates of discharge from the ED (1.9% vs 38.1%) 
and successful return to residence of origin (30.6% vs 76.8%) post 
Delta Alert implementation. 32 In addition, there was a reduction in 
discharge to skilled nursing facilities (10.7% vs 7.0%) and inpatient 
rehabilitation (8.0% vs 3.0%). 31 However, not all studies reported 
decreased mortality, with Wiles and Day 32 reporting increased 
mortality post protocol implementation (1.6% vs 4.8%).

Triage Accuracy

Several methods of triage accuracy validation were used. Gross-
mann et al 33 tested the interrater reliability of the emergency 
severity index (ESI) between 2 experts who retrospectively triaged 
patients according to the triage nurses’ notes and found high inter-
rater agreements between experts, but moderate agreement be-
tween experts and nurses. Furthermore, inadequate triage occurred 
in 132 of 519 cases (117 under triaged, 15 over triaged). 33 Two studies 
relating to the NaRT and DST evaluated triage accuracy by subsequent 
transfer from an ACP to a higher level of care within 24 hours, with 
results ranging from 0% to 6.7%. 35,36 A predictive evaluation of triage 
accuracy performed using the Decision Support System (DSS) 
showed improved accuracy compared with previous studies (94% vs 
63%) with predictive values: remain at home, P = .0000; ED visit, P = 

.0000; and ED admission, P = .00002. 34 One pilot study of the NaRT 
program was proven to reduce inappropriate disposition of patients 
and potential admission to hospital by more than 50% with no 
adverse events reported. 39

Length of Stay

Several studies analyzed LOS. 14,31,32,34,39 The Delta Alert and DST 
reduced time spent in the ED, with a reported decrease in ED LOS (5.8 
vs 4.5 hours), 32 decreased time between arrival and discharge (288 vs 
261 minutes), 36 and decreased percentage of patients boarding in the 
ED >6 hours (20% vs 10%). 31 Wiles et al 31 evaluated hospital LOS

using the Delta Alert and showed a decreased LOS post imple-
mentation (5.8 vs 5 days). 

Nevertheless, there were also conflicting findings that reported 
increased hospital LOS in a later review of the Delta Alert (4.4 vs 
4.8 days). 32 A longer hospital stay was with diversion to ACPs than 
the ED (5 days vs 7 days vs 4 days, respectively), but with a lower 
health care resource utilization (€4180 vs €4366 vs €5248) with the 
DST. 15 The ESI tool’s predictive validity found triage level highly sig-
nificant with ED LOS but not significant with hospital LOS. 33

Qualitative Results

Data primarily collected from interviews in qualitative studies 
(n = 2) showed universal support for implementation of CDS tools 
when considering ACPs. 34,35 Administrators of the DST reported that 
the CDS tool allowed them to work more systematically, to 
communicate with others more effectively, and fostered a feeling of 
professionalism. 34

Facilitators identified in the DST cohort to the utilization of such 
tools are feasibility, comprehensibility, and user-friendliness. 35 Bar-
riers to the implementation and adaption of such processes identified 
by administrators of the paramedic referral were (1) limited under-
standing or education of the program, (2) role dissonance, (3) limited 
feedback, and (4) patient advocacy: altruistic approach led to initia-
tives being not widely adopted. 38

Discussion

This scoping review mapped CDS tools supporting disposition 
decisions for older adults across prehospital, emergency, and com-
munity care settings. When interpreted through a care pathway 
touchpoint framework, the apparent heterogeneity in tools reflects 
not only variation in design but also fundamentally different clinical 
decision contexts. Prehospital tools address whether hospital 
conveyance is required, ED tools focus on triage prioritization and 
downstream disposition, and community care tools support transfer 
vs in-place management. Evidence generated in one context is 
therefore not directly generalizable to another.

Across touchpoints, CDS tools showed signals of safety and system 

benefit, including reduced ED utilization and improved triage con-
sistency. However, formal validation was limited, and outcome 
measures were inconsistent, precluding recommendations for 
widespread implementation. Notably, the strongest evidence signals 
were observed in prehospital diversion tools, whereas ED-based 
redirection tools remain sparse, reflecting both limited research 
attention and structural constraints that may render some diversion 
decisions infeasible once hospital care has commenced.

Table 4
Outcomes Evaluated

Tool Name Mortality
and
Morbidity

Triage
Accuracy

LOS Time to 
Intervention

Discharge
Disposition

Compliance 
With Tool

Interrater
Agreement

User
Experience

Other

Delta Alert 31,32 x x x x Hospital admission
ESI 33 x x x x Survival probability
DSS 34 x x
Paramedic Referral 38 

NaRT 39 x x
DST 15,35,36 x x x x x x Subsequent transfer to higher level of care 

Ambulance assignment and transport time 
Cost effectiveness

H@H 37 

Total: 4 4 3 1 2 1 1 2

Supporting information regarding the outcomes evaluated in each tool.
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Several recently published scoping reviews have investigated the 
role and importance of CDS tools in directing patients to ACPs. 42,43 

These reviews have investigated CDS use in the general population, or 
in the risk stratification of older ED patients. 42,44 Their findings are 
similar to the current review, with widely heterogeneous results.

CDS tools for disposition decisions aim to identify both older 
adults who may be suitable for alternative pathways and to deter-
mine the most appropriate destination. However, accuracy chal-
lenges in this population are well recognized. 45 Age-related 
physiological variation, multimorbidity, and polypharmacy may 
misalign normal physiological vital sign ranges and reduce sensitivity 
of standard thresholds. 27,46 In addition, clinicians may appropriately 
override tool outputs based on clinician judgment and patient pref-
erence. 46 These factors likely contribute to the variability in triage 
performance observed across studies. 33

Current CDS tools consist of multiple variables applied in parallel. 
The optimal trade-off between sensitivity and specificity may vary 
according to different perspectives. Although this review was not 
aimed at identifying a superior CDS tool, it has highlighted information 
about the trade-offs inherent in different strategies for CDS in the older 
population. Achievable trade-offs, therefore, could be formulated 
based on patient preferences, system benefits, and clinical costs.

The lack of standardized older adult vital sign thresholds high-
lighted in this review is an evidential research gap and potential area 
for future development. Distinct triage criteria, with evidence-based 
age-adjusted vital signs, could then be developed to reach this. 
Clinical judgment remains fundamental across all fields of medicine 
and has, in some context, been shown to outperform strict adherence 
to CDS tools. 47 Rather than replacing clinician expertise, CDS tools 
should be viewed as adjuncts that promote consistency, trans-
parency, and shared accountability in disposition decision making. 
Furthermore, focusing on clinical training and education can improve 
triage performance through better application of triage protocols and 
honing clinical interpretation of triage variables. 48

CDS-guided diversion also depends on the availability of ACPs. 
Several tools operated within restricted hours, creating mismatches 
between patient suitability and service access. There is international 
variation on what services are available during OOH periods, poten-
tially hindering the transferability of these tools. The OOH availability 
of ACPs represents a critical limitation identified in this review. 
Effective CDS-guided diversion would require real-time awareness of 
receiving site capacity, staffing, and diagnostic capability across care 
settings. Such integration represents a substantial informatics and 
operational challenge not yet addressed in most systems.

However, it is important to note that our study selection high-
lights the limitations of the current literature and the need for more 
extensive research in this area. Some of the primary studies included 
highly selected populations (eg, older adults on anticoagulants or 
nursing home residents with acute illness) that may limit the ability 
to apply the findings to this comprehensive population. Triage per-
formance between countries could vary due to diverse levels of 
clinical training. Given the rising population of older adults and 
increasing demand for ACPs, it is crucial to commission large-scale 
studies to evaluate patient outcomes for the safe disposition of 
older adults to ACPs.

Stakeholder feedback reinforced the relevance of CDS tools but 
highlighted practical concerns about tool complexity and OOH 
applicability. This input informed our interpretation of the barriers to 
implementation, as well as the need for user-friendly tools for real-
world decision making in diverse care settings.

Strengths and Limitations

This scoping review has a number of strengths. It is the first study 
to evaluate the breadth of the literature surrounding CDS tools in

destination decisions in the older population and was conducted 
with robust methodology in accordance with established guidelines. 
Given the heterogeneity of study designs and outcomes, a systematic 
review with Grading of Recommendations, Assessment, Develop-
ment, and Evaluations (GRADE) would have excluded much of the 
evidence base. Our scoping approach allowed us to map the breadth 
of tools and identify knowledge gaps, which provides value for future 
systematic reviews.

There were a number of limitations to this scoping review. Critical 
appraisal of the background papers or the resulting tools was not 
included as formal risk of bias as this was beyond the scope of the 
study design. Some of the 7 tools included were previously validated, 
others were not, and this was not taken into account for this publi-
cation. Moreover, the searches carried out were limited to papers in 
English.

Conclusions

This scoping review demonstrates that CDS tools for disposition 
decisions in older adults are heterogeneous in design, validation, and 
clinical context. When interpreted across care pathway touchpoint, 
current evidence suggests potential value, particularly in prehospital 
diversion decisions, but does not support widespread or cross-
context implementation. Future research should prioritize 
touchpoint-specific validation, standardized outcome reporting, and 
integration with real-time system capacity to enable safe and scal-
able use of CDS tools in older adult care pathways.
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