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A B S T R A C T   

Background: Older people in the Emergency Department (ED) are clinically heterogenous and some presentations 
may be better suited to alternative out-of-hospital pathways. A new interdisciplinary comprehensive geriatric 
assessment (CGA) team (Home FIRsT) was embedded in our acute hospital’s ED in 2017. 
Aim: To evaluate if routinely collected CGA metrics were associated with ED disposition outcomes. 
Design: Retrospective observational study. 
Methods: We included all first patients seen by Home FIRsT between 7th May and 19th October 2018. Collected 
measures were sociodemographic, baseline frailty (Clinical Frailty Scale), major diagnostic categories, illness 
acuity (Manchester Triage Score) and cognitive impairment/delirium (4AT). Multivariate binary logistic 
regression models were computed to predict ED disposition outcomes: hospital admission; discharge to GP and/ 
or community services; discharge to specialist geriatric outpatients; discharge to the Geriatric Day Hospital. 
Results: In the study period, there were 1,045 Home FIRsT assessments (mean age 80.1 years). For hospital 
admission, strong independent predictors were acute illness severity (OR 2.01, 95% CI 1.50-2.70, P<0.001) and 
4AT (OR 1.26, 95% CI 1.13 – 1.42, P<0.001). Discharge to specialist outpatients (e.g. falls/bone health) was 
predicted by musculoskeletal/injuries/trauma presentations (OR 6.45, 95% CI 1.52 – 27.32, P=0.011). Discharge 
to the Geriatric Day Hospital was only predicted by frailty (OR 1.52, 95% CI 1.17 – 1.97, P=0.002). Age and sex 
were not predictive in any of the models. 
Conclusions: Routinely collected CGA metrics are useful to predict ED disposition. The ability of baseline frailty to 
predict ED outcomes needs to be considered together with acute illness severity and delirium.   

1. Introduction 

With population ageing worldwide, the numbers of older people 
attending Emergency Departments (ED) continue to increase, which 

may lead to adverse operational and patient outcomes. [1] Older people 
in the ED are clinically very heterogenous and some presentations may 
be better suited to alternative out-of-hospital pathways. Where appro-
priate ambulatory services exist, specialist geriatric assessment in the ED 
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‘interface’ may improve outcomes by avoiding the adverse effects of 
potentially avoidable admissions. [2] 

Research has shown that it is possible to embed Comprehensive 
Geriatric Assessment (CGA) within EDs [3] and a model of care deliv-
ered by interdisciplinary teams incorporating geriatric competencies 
into their service has been recommended. [4] Innovations in early 
assessment and ‘front-loaded’ geriatric ED interventions have become 
an important policy focus, [5], [6] and hence multiple ‘interface geri-
atrics’ teams have emerged in EDs; these have variable interdisciplinary 
composition and modes of operation, but they all assess and address 
common geriatric syndromes encountered in the ED, for which feasible 
measurement tools exist. [7] 

In our context, the Home FIRsT (Frailty Intervention & Response 
Team) was embedded in our acute hospital’s ED from May 2017 [8] with 
the aim to embed CGA in the ED and maximise the patient-centered use 
of alternative out-of-hospital care pathways where appropriate. Home 
FIRsT provide specialist nursing, functional, cognitive and social needs 
assessments to older people in the ED, and liaise with the Emergency 
Medicine (EM) team to identify the optimal disposition, i.e. admission or 
discharge; in the latter case, Home FIRsT arrange referrals to the most 
appropriate out-of-hospital services. 

Home FIRsT developed a common assessment form [9] incorporating 
key CGA metrics in the socio-demographic, diagnostic category, illness 
acuity, frailty and delirium domains. As ED-based geriatric evaluation 
and management programmes expand in our country and others, there is 
currently a gap in understanding who would benefit most from this type 
of care assessment. We hypothesised that these routinely collected 
metrics may help predict ED disposition, and as part of a service eval-
uation, we explored their predictive usefulness. 

2. Methods 

2.1. Background 

St. James’s Hospital (SJH) delivers services to the South Inner City of 
Dublin covering a population of almost 250,000. Parts of this area have 
significant socioeconomic disadvantage. In 2017, there were over 
48,000 ED attendances [10] of which 25% were aged over 65 years. 

The Home FIRsT (Frailty Intervention & Response Team) was 
embedded in SJH’s ED from May 20178 and is comprised of an advanced 
nurse practitioner, clinical specialist physiotherapist, clinical specialist 
occupational therapist and senior medical social worker, all with 
specialist training and competencies in the care of the older person. 

Patients’ presenting complaint is first established by an ED triage 
nurse. As per Home FIRsT operational policy, persons who present to 
SJH’s ED during Monday to Friday core working hours (8:00 – 18:00), 
are aged 70 years and older and have a Manchester Triage Score (MTS) 
[11] of urgent, standard or non-urgent are referred to Home FIRsT, who 
initiate CGA using validated tools. There are no other exclusions, 
including usual place of residence (e.g. nursing home patients in the ED 
are also considered). Where indicated, Home FIRsT begin the clin-
ical/diagnostic and functional work-up before the EM doctor has been 
assigned to the patient. As part of their routine clinical work, Home 
FIRsT team members often liaise with families and/or caregivers; as in 
many cases, this is essential for the obtention of baseline (i.e. 
pre-attendance) patient information (e.g. socio-economic characteris-
tics, frailty level prior to acute illness). Home FIRsT operate under the 
supervision of a Geriatrician (i.e. the Geriatrician on-call for the day), 
who provides advice and clinical review as required. After the geriatric 
assessment, Home FIRsT discuss their findings with the EM team, who 
take their recommendations into account in order to establish the 
disposition. 

When the ED disposition is discharge, Home FIRsT recommend the 
most appropriate out-of-hospital pathway and facilitate referrals to and 
communication with those services. The main out-of-hospital pathways 
are: 

• Discharge to GP and/or community services (e.g. community Occu-
pational Therapy and/or Physiotherapy; Public Health Nurse; Inte-
grated Case Manager; Community Intervention Team; primary care 
team Medical Social Work);  

• Discharge to specialist geriatric outpatient clinics (e.g. falls and 
syncope unit, bone health clinic, memory clinic, general geriatric 
outpatient clinic), with a typical waiting time of weeks to months; 
and 

• Discharge to the Geriatric Day Hospital. In Ireland and other coun-
tries [12], this has evolved to an ‘Ambulatory Care Hub’ model with 
access to outpatient diagnostics/therapy staff enabling ‘rapid access’ 
CGA and ongoing therapy to support and facilitate ED admission 
avoidance and hospital Early Supported Discharge schemes. [13], 

[14] The typical wait for this is days to weeks. 

2.2. Design and sample 

This was an observational retrospective study. In this evaluation, we 
included all patients seen by Home FIRsT between 7th May and 19th 

October 2018. During this period, the Home FIRsT team underwent a 
systematic, structured collection of their routinely collected clinical 
data, as part of an overall service evaluation. A predetermined sample 
size calculation was not conducted. We only analysed first-time en-
counters (i.e. repeated encounters were excluded). 

2.3. Clinical characterisation variables 

As well as ED disposition, the following patient information was 
routinely collected by Home FIRsT:  

• Sociodemographic: age, sex, living alone (yes/no), previous formal 
care package at home (yes/no), referred to ED from a nursing home 
(yes/no).  

• Frailty: baseline (pre-admission) frailty was collected with the 9- 
point Clinical Frailty Scale (https://www.dal.ca/sites/gmr/ 
our-tools/clinical-frailty-scale.html). [15,16] The CFS includes an 
overall estimation of patients’ usual (i.e. pre-attendance) functional 
status.  

• Major Diagnostic Categories (MDC: http://health.utah.gov/opha/IBI 
Shelp/codes/MDC.htm) were generated by classifying all recorded 
principal ED presenting complaints into 25 mutually exclusive 
categories.  

• Acuity of illness as indicated by the MTS. [11]  
• Delirium as assessed by the 4AT score, with a score of 4 or more being 

indicative of delirium. [17] 

2.4. Statistical analyses 

Analyses were computed with IBM® SPSS® Statistics version 26. 
Descriptive statistics were given as mean with standard deviation (SD), 
median with interquartile range (IQR), or number with percentage (%). 
Missing data was reported without imputation. 

For the prediction of each of the four disposition outcomes (i.e. 
admission, GP/community services, specialist geriatric clinics, geriatric 
day hospital), we used a multivariate binary logistic regression model 
that fulfilled the following premises: 

a) There were at least 10 observations per predictor to avoid under-
power; this was the reason for combining some MDCs (i.e. muscu-
loskeletal/injuries/major trauma; circulatory/respiratory). This rule 
of 10 subjects per independent predictor was applied retrospectively 
and did not determine the original sample size.  

b) There was no multicollinearity among predictors. This was checked 
with a correlation matrix of 2-sided Spearman correlation co-
efficients, where none was found to be ≥ 0.6. 
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The final set of predictors in each model was: age (continuous), sex, 
living alone, formal care package, CFS (continuous), musculoskeletal/ 
injuries/major trauma, circulatory/respiratory; infections, MTS 
(continuous, inverse), 4AT (continuous). The overall probability level 
was saved to generate a regression Area Under the Curve (AUC) with 
95% confidence intervals (CI). The multivariate regression Odds Ratios 
(OR) (per one-unit increase) and 95% CIs for age, CFS, MTS and 4AT 
were visualised with forest plots using Microsoft Excel. Models were 
repeated dichotomising the continuous predictors to increase ORs 
comparability. The P value to denote statistical significance was set at <
0.05 throughout. 

2.5. Ethics 

The study was approved by St James’s Hospital/Tallaght University 
Hospital Research Ethics Committee (REC: 2018-12). The dataset was 
fully anonymised and data processing was in full compliance with Data 
Protection regulations. 

3. Results 

Between 7th May and 19th October 2018, there were 1,045 Home 
FIRsT assessments, all corresponding to unique patients seen by the 
service for the first time. Their characteristics are shown in Table 1. 
Patients’ mean age was 80.1 (SD 6.6), with a range of 63-101 (14 under 
70), and 59.5% were female. The mean CFS was 4 (very mild frailty). 
[16] 

In terms of MDCs, the most common within musculoskeletal system 
were non fall-related injuries and musculoskeletal pain; falls were the 
leading presentation under injuries; chest pain, palpitations, cardiac 
arrhythmia (atrial fibrillation), congestive heart failure, deep vein 
thrombosis, syncope and pre-syncope were the most common circula-
tory presentations; shortness of breath was the most common respira-
tory presentation; under infections we classified patients who presented 
generally unwell; digestive presentations were often related to nausea/ 
vomiting/diarrhoea or rectal bleeding; non-complicated urinary tract 
infections were classified under kidney and urinary tract; skin ulcers and 
rashes were most common under skin; nose bleeds under ENT; and 
seizures and possible TIA symptoms under nervous system. 

The median MTS was 3 (urgent) and 6% had a 4AT of 4 or higher 
(Table 1). The 4AT had the most missing data (3%). The ED disposition 
was GP/community supports in most cases (56%), followed by hospital 
admission (33%), referral to rapid access Geriatric Day Hospital (6%), 
and specialist geriatric clinics: bone health (22 patients), general (18), 
and Falls and Syncope Unit (7). 

In the correlation matrix between predictors, the largest bivariate 
association was between CFS and 4AT (2-sided Spearman’s rho corre-
lation coefficient = 0.514, P<0.001). The results of the multivariate 
binary logistic regression models are shown in Table 2. In terms of 
admission, independent predictors (by descending OR) were MTS (OR 
2.01, 95% CI 1.50-2.70, P<0.001), systemic infections (OR 1.92, 95% CI 
1.10 – 3.37, P=0.022), 4AT (OR 1.26, 95% CI 1.13 – 1.42, P<0.001), 
and CFS (OR 1.16, 95% CI 1.01 – 1.32, P=0.033). Discharge to GP/ 
community services was less likely in the presence of systemic infection 
(OR 0.37, 95% CI 0.21 – 0.67, P=0.001), higher acuity (OR 0.57, 95% CI 
0.43 – 0.75, P<0.001), cardio-respiratory condition (OR 0.59, 95% CI 
0.38 – 0.92, P=0.019), higher 4AT (OR 0.76, 95% CI 0.67 – 0.87, 
P<0.001) and higher CFS (OR 0.79, 95% CI 0.69 – 0.89, P<0.001). 
Discharge to the Geriatric Day Hospital was only significantly predicted 
by CFS (OR 1.52, 95% CI 1.17 – 1.97, P=0.002); and referral to the 
above-mentioned specialist clinics was predicted by musculoskeletal/ 
injuries/trauma (OR 6.45, 95% CI 1.52 – 27.32, P=0.011). Age or sex 
were not significant independent predictors of any of the ED disposition 
outcomes. Except for discharge to specialist geriatric clinics were the 
number of events was smallest, regression AUCs for the other outcomes 
were at least 0.7 suggesting reasonably good prediction. 

Fig. 1 shows as forest plot the multivariate ORs with 95% CIs per 
one-unit increase in age, CFS, MTS (inverse) and 4AT to predict ED 
dispositions. The results and forest plot for the repeated binary-only 
models are shown in the Supplementary material. 

4. Discussion 

This evaluation set out to examine if CGA metrics routinely collected 
by Home FIRsT were associated with ED disposition outcomes. Only 
33% of patients seen by Home FIRsT required hospital admission, and as 
expected this was mostly driven by acute illness severity and delirium, 
with baseline frailty being an additional predictor. Discharge to GP/ 
community services seemed to be predicted by the opposite of the above; 
referral to a rapid access Geriatric Day Hospital ‘hub’ was predicted by 
frailty, suggesting the need to unravel its determinants and modifiable 
factors through further CGA; and referral to specialist geriatric clinics 
seemed to be driven by specific clinical presentations. It is reassuring 

Table 1 
Sociodemographic, clinical characteristics and outcomes of 1,045 Home FIRsT 
assessments, including missing data. SD: standard deviation; n: number; %: 
percentage; CFS: Clinical Frailty Scale; MTS: Manchester Triage Scale; IQR: 
interquartile range; GP: general practitioner.   

Descriptive Missing, n 
(%) 

Sociodemographic   
Mean age, years (SD) 80.1 (6.6) 0 
Females, n (%) 622 (59.5) 0 
Lives alone, n (%) 451 (43.2) 2 (0.2) 
Has formal care package at home, n (%) 230 (22.0) 9 (0.9) 
Lives in a nursing home, n (%) 24 (2.3) 2 (0.2) 
Baseline frailty (Clinical Frailty Scale)   
Mean CFS score (SD) 4.0 (1.5) 10 (1.0) 
Very fit, n (%) 16 (1.5)  
Fit, n (%) 162 (15.7)  
Managing well, n (%) 269 (26.0)  
Very mildly frail, n (%) 190 (18.4)  
Mildly frail, n (%) 233 (22.5)  
Moderately frail, n (%) 120 (11.6)  
Severely frail, n (%) 42 (4.1)  
Very severely frail, n (%) 3 (0.3)  
Terminally ill, n (%) 0 (0.0)  
Major diagnostic categories  0 
Musculoskeletal, n (%) 295 (28.2)  
Injuries, n (%) 246 (23.5)  
Circulatory, n (%) 110 (10.5)  
Respiratory, n (%) 105 (10.0)  
Infectious, n (%) 91 (8.7)  
Digestive, n (%) 56 (5.4)  
Kidney and urinary, n (%) 48 (4.6)  
Skin, n (%) 47 (4.5)  
Ear, nose and throat, n (%) 15 (1.4)  
Nervous system, n (%) 12 (1.1)  
Alcohol/drug use or induced mental disorders, n (%) 8 (0.8)  
Eye, n (%) 5 (0.5)  
Acuity of illness (Manchester Triage Category)   
Median MTS score (IQR) 3 (0.0) 1 (0.1) 
Immediate, n (%) 0 (0.0)  
Very urgent, n (%) 55 (5.3)  
Urgent, n (%) 736 (70.5)  
Standard, n (%) 244 (23.4)  
Non-urgent (%) 9 (0.9)  
Cognition   
Median 4-AT score (IQR) 0 (1.0) 36 (3.4) 
Delirium or severe cognitive impairment unlikely, n 

(%) 
693 (68.7)  

1-3 Possible cognitive impairment, n (%) 256 (25.4)  
4+ Delirium, n (%) 60 (5.9)  
Emergency Department Disposition outcomes   
Hospital admission, n (%) 347 (33.2) 0 
Discharge to GP and/or community services, n (%) 589 (56.4)  
Discharge to Geriatric Day Hospital, n (%) 62 (5.9)  
Discharge to specialist Geriatric outpatient clinics, n 

(%) 
47 (4.5)   
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that high acuity and delirium, which are often associated to adverse 
outcomes in the short term (e.g. early ED reattendance [18]), were not 
predictive of the use of out-of-hospital pathways, suggesting appropriate 
clinical decision making and highlighting the value of these routinely 
collected metrics for ongoing service monitoring and quality improve-
ment. Also reassuring, is the fact that decisions on most appropriate 
service use were not based on age or sex, suggesting that decisions were 
based on clinical need. 

Our results emphasise that frailty is not the only CGA dimension that 
matters in the ED; [19] as also highlighted in the acute inpatient geri-
atric setting, [20] the measurement of other dimensions such as acuity 

and delirium can help better explain operational outcomes and support 
clinical decision making. [21] The different prognostic implications of 
illness severity and baseline frailty in acute care settings are attracting 
increasing attention, [22], [23] and a strength of our study is that it il-
lustrates their independent value to support decision-making in the 
interface setting. 

Overall, 70.5% and 5.3% of patients arrived at ED for urgent or very 
urgent conditions, respectively, but only 33.2% of patients were hospi-
talised. This may not only reflect the ability of the EM team to quickly 
stabilise and treat many acute medical presentations, but also the 
availability of rapid access, ambulatory care services where there can be 
a timely medical follow up. Yet, the fact that a minority of patients seen 
by Home FIRsT required hospital admission reflects specific patient se-
lection. The data demonstrated some flexibility around the referral/ 
acceptance criteria (i.e. 55 patients initially triaged as very urgent and 
14 under 70 years of age), which reflects that Home FIRsT staff are se-
nior professionals with discretion to be flexible in their work processes 
when it seems appropriate. However, patients triaged as MTS 2 (very 
urgent) are normally seen by an EM doctor before Home FIRsT see them, 
and in most of those cases the ED treatment focuses exclusively on 
medical care and CGA will take place later on the ward once patients 
have been admitted and stabilised. The latter patients are not recorded 
by Home FIRsT as part of their activity. 

In our evaluation, the very small proportions of missing data suggest 
that the measures chosen were feasible in our setting. A systematic re-
view focusing on the feasibility of frailty identification in the ED showed 
that commonly used risk-stratification tools do not cover much more 
than 50% of the potential population eligible for screening in practice. 
[24] The fact that in our series only 1% of CFSs were missing could be 
related to the conscientiousness of the Home FIRsT team, but also to 
patient selection criteria; indeed, a study in acute inpatients found that 
greater proportions of missing CFS were associated with high illness 
severity in patients who were admitted to critical care areas. [25] 
Naturally, in life threatening situations professionals focus on medical 
care first, but even in these situations, the assessment of frailty may still 
be useful as a focus for discussion around goals and expectations of care. 
[26] 

The correct use of the CFS incorporates cognition in its scoring, and 
hence the bivariate correlation between CFS and 4AT in our sample was 
of moderate strength, but not incurring multicollinearity. A previous 
study in an ED setting found a weak-to-moderate association between 
frailty and delirium, [27] and another one reported that cognitive 
impairment and physical frailty had synergistic effects on hospital-
isations and ED visits. [28] Our results are in keeping with those studies 
in that CFS and 4AT seemed to have complementary value to predict ED 
disposition in our setting. As regards MTS as our acuity metric, even 
though its performance has been reported to be inferior in older patients, 
[29] we found it to be the best predictor of admission, supporting its 
value in our setting. 

Our study has important limitations. The single centre, retrospective 
observational design makes findings not necessarily generalisable to 
other settings. For example, in our context, direct access to post-acute 
and intermediate care services, inpatient rehabilitation services, long- 
term care facilities and hospices is not readily available from our ED 
but may be more available in other countries. The direct allocation to 
some of these pathways (e.g. long-term facilities for patients with severe 
dementia or hospice for patients with terminal diseases) was not within 
the mission of Home FIRsT. 

Even though patients were consecutively evaluated, once one ex-
cludes most of those aged between 65-69, most of those with an MTC of 
very urgent or immediate, and those who presented out of core working 
hours (Monday to Friday, 08:00-18:00), the sample analysed was clearly 
not representative of the total older population presenting to ED (i.e. 
1,045 out of potentially 5,500). Unfortunately, we did not have infor-
mation on the characteristics and outcomes of those not seen by Home 
FIRsT during the same period. Even though the focus of our report was to 

Table 2 
Results of the multivariate binary logistic regression analyses to predict Emer-
gency Department disposition outcomes. For the continuous predictors (i.e. age, 
CFS, MTS inverse, and 4-AT) ORs reflect a one-point increase in the respective 
scale. AUC: area under the curve; OR: odds ratio; CI: confidence interval; CFS: 
Clinical Frailty Scale; MSK: musculoskeletal; MTS: Manchester Triage Scale.  

Hospital admission (n=1002, model AUC=0.71, 95% CI: 0.67-0.74, P<0.001)  
OR 95% CI for OR 

(lower) 
95% CI for OR 
(upper) 

P 

Age 1.01 0.99 1.03 0.450 
Female sex 0.88 0.66 1.18 0.398 
Living alone 1.21 0.90 1.62 0.211 
Formal care 

package 
1.02 0.70 1.48 0.914 

CFS 1.16 1.01 1.32 0.033 
MSK/injuries/ 

trauma 
0.80 0.54 1.17 0.244 

Cardio-respiratory 1.30 0.83 2.02 0.248 
Infectious 1.92 1.10 3.37 0.022 
MTS inverse 2.01 1.50 2.70 <0.001 
4-AT 1.26 1.13 1.42 <0.001 
Discharge to GP and/or community services (n=1002, model AUC=0.72, 95% CI: 

0.69-0.75, P<0.001) 
Age 0.98 0.96 1.01 0.199 
Female sex 1.04 0.79 1.38 0.776 
Living alone 0.84 0.63 1.12 0.230 
Formal care 

package 
1.15 0.80 1.67 0.451 

CFS 0.79 0.69 0.89 <0.001 
MSK/injuries/ 

trauma 
0.85 0.58 1.23 0.378 

Cardio-respiratory 0.59 0.38 0.92 0.019 
Infectious 0.37 0.21 0.67 0.001 
MTS inverse 0.57 0.43 0.75 <0.001 
4-AT 0.76 0.67 0.87 <0.001 
Discharge to Geriatric Day Hospital (n=1002, model AUC=0.70, 95% CI: 0.64-0.76, 

P<0.001) 
Age 1.01 0.96 1.05 0.733 
Female sex 1.27 0.71 2.26 0.426 
Living alone 1.27 0.72 2.22 0.408 
Formal care 

package 
0.86 0.45 1.64 0.639 

CFS 1.52 1.17 1.97 0.002 
MSK/injuries/ 

trauma 
1.79 0.72 4.43 0.207 

Cardio-respiratory 2.36 0.88 6.35 0.088 
Infectious 2.15 0.69 6.69 0.184 
MTS inverse 0.97 0.57 1.63 0.896 
4-AT 0.99 0.82 1.19 0.894 
Discharge to specialist Geriatric outpatient clinics (n=1002, model AUC=0.66, 95% 

CI: 0.58-0.73, P<0.001) 
Age 1.02 0.97 1.07 0.492 
Female sex 1.00 0.53 1.88 0.996 
Living alone 0.81 0.43 1.53 0.517 
Formal care 

package 
0.55 0.22 1.36 0.195 

CFS 1.10 0.83 1.48 0.499 
MSK/injuries/ 

trauma 
6.45 1.52 27.32 0.011 

Cardio-respiratory 2.87 0.57 14.55 0.202 
Infectious 3.34 0.53 20.96 0.198 
MTS inverse 0.81 0.46 1.41 0.453 
4-AT 0.96 0.73 1.25 0.737  
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establish predictors of ED disposition, in this same cohort we identified 
that 17.8% had an unscheduled ED revisit within 30 days, with the best 
predictor being delirium. [18] Delirium in the ED may be a marker of 
acute illness and higher risk of short-term mortality; [30] those with 
delirium who are discharged may have inadequate diagnostic workups 
and difficultly following discharge instructions, which may explain 
Home FIRsT/EM’s tendency to consider higher 4ATs for admission. 

Another potential limitation of our study is that other than capturing 
the pre-attendance overall functional status via the CFS, objective 
functional measures (e.g. mobility or balance scales) were not routinely 
evaluated on ED presentation and/or at the time of ED discharge. Our 
study captured a low proportion of nursing home residents, but these 
patients are often referred at high levels of acuity [31] during out of 
hours, [32] so many may have been outside Home FIRsT’s criteria; in 
addition, for those not needing admission, their discharge disposition 
tends to be clear to EM (i.e. return to care home after medical treat-
ment). The fact that we saw relatively low numbers of people who were 
very severely frail or terminally ill may also be reflective as to how the 
MTS is used as part of the Home FIRsT referral criteria. Similarly, the 
proportion of delirium seemed low, which may also be due to only 
seeing MTS 3-5 patients. Having said that, another limitation may be the 
recognised importance of subclinical and atypical symptoms of disease 
at advanced age, and how they may influence the assessment of illness 
severity in ED triage, before clinical input by trained geriatric pro-
fessionals. [33] 

Home FIRsT interventions aim to positively influence patient expe-
rience times in older ED attendees, but assessments can take a few hours 
at a time (especially when Medical Social Worker interventions are 
necessary) and a limitation is that we did not have data as to how long 
Home FIRsT’s assessments took. However, it is likely that in settings 
where there is a rigid disposition time target (e.g. 4-hour NHS target) it 
would be very challenging to run a service such as Home FIRsT. Overall, 
our study contributes important observations but does not provide 
causal evidence as to whether and to what extent geriatric assessment 
within the ED may influence disposition. Indeed, our results are only 
applicable to our centre and cannot help systematically identify a priori 
who would benefit from an admission avoidance (e.g. delirium may be 
manageable at home with the appropriate supports). Rather, the benefits 
of a CGA-driven, individualised patient approach are suggested. 

In the future, there may be potential for a reduced number of ‘multi- 
skilled professionals’ (including a suitable trained physician) to be able 

to deliver Home FIRsT-like services 24 hours a day, seven days a week. 
However, a limitation of such development may be that rapid access to 
social supports (which often ‘save the day’ in terms of avoiding admis-
sions) are not normally available out of hours; hence, for such service to 
be successful, the out-of-hospital system (including community services) 
should also be able to offer a continuous service. 

‘Geriatric giants are large and powerful; if they are to be confronted, they 
must be taken seriously; for this, recognition is an essential first step’. [34] 
Our study illustrates the importance of the routine measurement of 
multiple geriatric dimensions in the ED. However, well-designed trials of 
interface geriatrics models are still needed to generate high quality ev-
idence. [35] Indeed, identifying out-of-hospital pathways according to a 
CGA is a step towards better clinical practice within the ED. However, 
further to our retrospective observational study, a prospective obser-
vational design is necessary to assess longitudinal outcomes such as 
re-attendance, re-hospitalisation and/or mortality in the months (or 
years) following patients’ baseline visit. Formal research studies 
(randomised or at least with a case-control design) are needed in order 
to demonstrate 1) the extent to which this approach affects the ED 
admission and the out-of-hospital pathway; and 2) whether there is a 
clinical benefit for patients compared with ED usual care. 
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SUPPLEMENTARY DATA 

Results of the multivariate binary logistic regression analyses to predict Emergency Department 
disposition outcomes. All predictors are binary. 

Hospital admission (n=1002, model AUC=0.71, 95% CI: 0.67-0.74, P<0.001) 
 OR 95% CI for OR 

(lower) 
95% CI for OR 

(upper) 
P 

Age ≥ 80 1.18 0.87 1.60 0.284 
Female sex 0.86 0.64 1.16 0.320 
Living alone 1.16 0.86 1.56 0.330 
Formal care package 1.11 0.77 1.61 0.575 
CFS ≥ 5 1.56 1.12 2.20 0.010 
MSK/injuries/trauma 0.85 0.58 1.26 0.418 
Cardio-respiratory  1.31 0.84 2.04 0.238 
Infectious 2.00 1.13 3.51 0.016 
MTS urgent or very 
urgent 

3.33 2.22 5.00 <0.001 

4AT ≥ 4 3.64 1.95 6.78 <0.001 
Discharge to GP and/or community services (n=1002, model AUC=0.71, 95% CI: 0.68-0.75, P<0.001) 
Age ≥ 80 0.76 0.57 1.02 0.065 
Female sex 1.08 0.81 1.43 0.607 
Living alone 0.88 0.66 1.16 0.356 
Formal care package 1.04 0.72 1.51 0.820 
CFS ≥ 5 0.48 0.35 0.67 <0.001 
MSK/injuries/trauma 0.79 0.54 1.15 0.217 
Cardio-respiratory  0.58 0.38 0.90 0.015 
Infectious 0.35 0.19 0.62 <0.001 
MTS urgent or very 
urgent 

0.39 0.27 0.54 <0.001 

4AT ≥ 4 0.24 0.11 0.51 <0.001 
Discharge to Geriatric Day Hospital (n=1002, model AUC=0.69, 95% CI: 0.63-0.76, P<0.001) 
Age ≥ 80 1.66 0.89 3.08 0.110 
Female sex 1.25 0.70 2.23 0.444 
Living alone 1.15 0.66 2.00 0.627 
Formal care package 0.93 0.49 1.77 0.828 
CFS ≥ 5 2.45 1.30 4.61 0.006 
MSK/injuries/trauma 1.82 0.74 4.48 0.193 
Cardio-respiratory  2.28 0.85 6.11 0.101 
Infectious 2.47 0.81 7.59 0.114 
MTS urgent or very 
urgent 

1.29 0.63 2.65 0.492 

4AT ≥ 4 0.60 0.20 1.80 0.367 
Discharge to specialist Geriatric outpatient clinics (n=1002, model AUC=0.66, 95% CI: 0.59-0.74, P<0.001) 
Age ≥ 80 1.06 0.55 2.03 0.870 
Female sex 1.02 0.54 1.91 0.962 
Living alone 0.83 0.44 1.58 0.575 
Formal care package 0.52 0.21 1.29 0.158 
CFS ≥ 5 1.57 0.76 3.27 0.226 
MSK/injuries/trauma 6.45 1.53 27.25 0.011 
Cardio-respiratory  3.00 0.59 15.18 0.185 
Infectious 3.40 0.54 21.40 0.192 
MTS urgent or very 
urgent 

0.72 0.37 1.43 0.352 

4AT ≥ 4 1.07 0.30 3.86 0.919 



Forest plot of multivariate Odds Ratios (OR) with 95% Confidence Intervals (CIs) (from Supplementary 
Table) for age 80 or more, Clinical Frailty Scale (CFS) 5 or more, Manchester Triage Score (MTS) urgent 
or very urgent, and delirium (4AT 4 or more) in the prediction of Emergency Department disposition 
outcomes.  
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