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Background: This study aimed to explore the process, clinical, and patient-reported outcomes of older adults who received an 
interdisciplinary Comprehensive Geriatric Assessment (CGA) in the emergency department (ED) over a six-month period after their 
initial ED attendance.
Patients and Methods: A prospective cohort study recruited older adults aged ≥65 years who presented to the ED of a university 
teaching hospital in Ireland. Baseline assessment data comprising a battery of demographic variables and validated indices were 
obtained at the index ED attendance. Telephone interviews were completed with participants at 30- and 180-day follow-up. The 
primary outcome was incidence of hospital admission following the index ED attendance. Secondary outcomes included participant 
satisfaction, incidence of functional decline, health-related quality of life, incidence of unscheduled ED re-attendance(s), hospital (re) 
admission(s), nursing home admission, and death.
Results: A total of 133 participants (mean age 82.43 years, standard deviation = 6.89 years; 71.4% female) were recruited; 21.8% of 
the cohort were admitted to hospital following the index ED attendance with a significant decline in function reported at hospital 
discharge (Z = 2.97, p = 0.003). Incidence of 30- and 180-day unscheduled ED re-attendance was 10.5% and 24.8%, respectively. The 
outcome at the index ED attendance was a significant predictor of adverse outcomes whereby those who were discharged home had 
significantly lower odds of multiple adverse process outcomes at 30- and 180-day follow-up, and significantly higher function and 
health-related quality of life at 30-day follow-up.
Conclusion: While this study was observational in nature, findings suggest CGA in the ED may improve outcomes by mitigating 
against the adverse effects of potentially avoidable hospital admissions and focusing on a longitudinal approach to healthcare delivery 
at the primary-secondary care interface. Future research should be underpinned by an experimental study design to address key 
limitations in this study.
Keywords: frailty, emergency care, longitudinal study, adverse outcomes, integrated care

Introduction
Older adults are the most frequent users of emergency care, accounting for up to 25% of all international emergency 
department (ED) attendances.1,2 This demographic shift in healthcare utilization, specifically ED usage, is one factor 
contributing to the growing problem of ED crowding.3 An aging population is vulnerable to an increasing accumulation 
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of health deficits4,5 giving rise to clinical conditions of frailty.6 Caring for older adults living with frailty presenting to the 
ED is increasingly recognized as a global public health concern7 and was outlined as a top research priority by the Royal 
College of Emergency Medicine in a recent Priority Setting Partnership with the James Lind Alliance.8

Compared to younger patients, older adults living with frailty presenting to the ED experience longer ED stays9 and 
demonstrate higher rates of adverse outcomes such as functional decline,10 unplanned 30-day ED re-attendance,11 and 
inpatient mortality.12 Application of frailty screening in the ED enables risk-stratification of older adults who would 
benefit from specialist geriatric assessment and intervention to mitigate against suboptimal clinical and process 
outcomes.13 While a plethora of international evidence exists to support the diagnostic and predictive accuracy of 
a number of frailty screening tools in the ED,14–17 no individual screening tool is recommended by experts.18 In essence, 
frailty identification and stratification in the ED via the use of any tool should serve as a trigger for commencement of 
Comprehensive Geriatric Assessment (CGA).

CGA is defined as a multidimensional diagnostic and therapeutic process focused on determining a frail older 
person’s medical, psychological, and functional capability in order to develop a coordinated and integrated plan for 
treatment and follow-up’.19 CGA is a resource-intensive and evidence-based intervention, which proactively identifies 
complex and multifactorial needs in older adults with the overall aim of restoring independence and improving quality of 
life (QoL).21–23 Existing systematic reviews and meta-analyses provide compelling evidence that inpatient CGA is more 
effective than “usual care” in improving a range of outcomes for hospitalized older adults living with frailty.21 However, 
despite serving as the main portal of entry to inpatient care, limited high-quality evidence exists to support the 
effectiveness of CGA in the ED.24,25 Conroy et al (2011) conducted a systematic review and meta-analysis of five 
randomized controlled trials (RCT), which evaluated the effectiveness of CGA interventions for older adults living with 
frailty being rapidly discharged from the ED or Acute Medical Unit.24 They found no compelling evidence that CGA in 
this setting had any effect on mortality, institutionalization, hospital re-admissions, functional status, QoL, or cognition. 
However, there was significant variation in the content of the CGA delivered across the trials. Similarly, Harding (2020) 
provided an overview of five studies, which measured the impact of CGA in the ED on subsequent secondary healthcare 
utilization post index ED attendance.25 No definitive evidence was found that CGA in the ED reduced re-attendances or 
admissions 30 days post-discharge. Both reviews highlighted the methodological limitations and clinical heterogeneity of 
the included studies and recommended completion of future high-quality research that adopts a longitudinal approach to 
follow-up at the acute-community interface as well as standardization of outcome measures.

Given the growing challenge of reducing adverse outcomes for older adults living with frailty following an ED 
attendance and the ambiguity about the content and effectiveness of CGA for this patient population in this setting, further 
research is warranted. To inform the design of future robust trials of CGA in this setting, we conducted a prospective cohort 
study aimed at exploring the process, clinical and patient-reported outcomes of older adults who received CGA in the ED of 
a university teaching hospital in Ireland over a period of six months after their initial ED attendance.

Material and Methods
Study Design and Setting
A prospective cohort study was conducted and reported in accordance with The STrengthening the Reporting of the 
OBservational studies in Epidemiology (STROBE) guidelines26 with a completed checklist outlined in Supplementary 
Information 1. The study protocol was registered on Clinicaltrials.gov (NCT05252182) and was published elsewhere.27 

Study participants were recruited from the ED of University Hospital Limerick (UHL), which is a university teaching 
hospital with a large catchment area in the Mid-West of the Republic of Ireland. UHL is the central hub for a larger 
hospital group with six hospital sites, all functioning as a single hospital system caring for a substantially rural population 
of approximately 470,000. The university teaching hospital is the only hospital in the group that has a 24/7/365 
emergency care and critical care service and has 487 inpatient beds. In 2022, 79,892 ED attendances were recorded of 
which 20,526 were older adults aged ≥65 years.

The study adheres to the Declaration of Helsinki and received ethics approval from the Research Ethics Committee, 
Quality and Safety Department, University of Limerick Hospital Group Hospital (Ref: 107/2021).
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Participants and Data Collection
Recruitment
Participants were recruited between February–July 2022 and were eligible for participation in the study if they were aged 
≥65 years, had a Manchester Triage System (MTS) category of 2 to 5,28 presented to the ED with a medical complaint 
between the hours of 08:00–17:00, Monday–Friday, and scored ≥2 on the Identification of Seniors at Risk (ISAR) tool.29 

Consecutive participants were identified through the ED triage system by a member of a dedicated interdisciplinary team. 
In accordance with the Data Protection Act 2018 (Section 36(2)),30 all participants signed informed consent forms and 
received both written and verbal information about the study prior to recruitment.

Older adults who presented with acute cardiac and/or neurological pathology, injuries requiring surgical intervention, 
or high illness acuity, which necessitated treatment in the resuscitation room throughout their ED attendance, were 
excluded from recruitment.

Baseline Data Collection
Each participant underwent a baseline assessment, which comprised a battery of demographic variables and validated 
indices. Demographic information included participant’s gender, age, marital status, residential status, ethnicity, socio-
economic status, source of referral, mode of arrival to the ED, index complaint, and triage category as per the MTS.28 

The health assessment comprised the following measurements: the 21-item Charlson Comorbidity Index (CCI) score31 to 
profile baseline comorbidities; a list of prescribed medications; frailty identification and stratification through 
Rockwood’s Clinical Frailty Scale (CFS);5 the ISAR tool;29 a global measure of functional ability through the self- 
rated Barthel Index (BI) for activities of daily living (ADLs);32 delirium and cognitive screening through the 4AT;33 and 
health-related QoL through the EuroQoL survey 5-dimension and 5-levels form (EQ-5D-5L).34

Exposure
Study participants received an interdisciplinary CGA, which focused on determining an older adult’s medical, psycho-
social, and functional capabilities and limitations with the view to developing a holistic treatment plan.19 The inter-
disciplinary team comprised a registrar in geriatric medicine, specialist geriatric nurse, senior occupational therapist, 
senior physiotherapist, and senior medical social worker with dual governance from consultants in Emergency Medicine 
and Geriatric Medicine. Interventions delivered by the interdisciplinary team included, but were not limited to, medical 
assessment, diagnostics and treatment, provision of information to older adults and those important to them on the 
outcome of CGA and ED discharge plan, completion of timely handover to community-based or inpatient services 
following ED discharge, medication reconciliation, prescription of enabling equipment to compensate for unresolved 
functional or mobility deficits, provision of home exercise/activity programs, and patient and family education on self- 
management strategies, as appropriate. Individualized care planning and referrals to out-of-hospital pathways, as 
appropriate, were at the forefront of the teams’ practice, which aimed to promote an integrated and longitudinal approach 
to care. In keeping with the elements of CGA reported by Ellis et al in the 2017 Cochrane review,21 the core components 
of CGA are outlined in greater detail in Supplementary Information 2.

Follow-Up Data Collection and Outcome Variables
A research nurse completed follow-up telephone interviews with participants at 30 days and six months after their index 
ED attendance. The primary outcome of interest was incidence of hospital admission following the index ED attendance. 
Secondary outcomes included participant satisfaction with the index ED attendance, incidence of functional decline 
(including functional decline at hospital discharge among the admitted cohort), health-related QoL, incidence of 
unscheduled ED re-attendance(s), unscheduled hospital (re)admission(s), nursing home (NH) admission, healthcare 
utilization, and death within 30 days and six months of the index ED attendance.

Satisfaction with the index ED attendance was assessed via the 18-item Patient Satisfaction Questionnaire (PSQ-18),35 

which was completed with participants at 30-day telephone follow-up by the research nurse. Functional decline was 
assessed via the BI32 at hospital discharge for those admitted following the index ED attendance and at 30- and 180-day 
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telephone follow-up. Health-related QoL was assessed via the EQ-5D-5L34 at 30- and 180-day telephone follow-up. 
Healthcare utilization (for example, specialist geriatric ambulatory care services, general practitioner, public health nurse, 
home care support, Health and Social Care Professionals input, NH admission, etc) was assessed via a structured 
questionnaire at 30- and 180-day telephone follow-up. Data on objective measures such as unscheduled ED re- 
attendance, hospital (re)admission(s), etc, were gleaned from routine hospital data.

Statistical Analyses
Sample size calculation was based on a review of the international literature coupled with local metrics where the 
primary outcome of incidence of hospital admission was estimated to be in the region of 55%.36,37 We calculated our 
sample size a priori based on a predicted reduction of at least 25% in admission rate post exposure to the interdisciplinary 
team in the ED.27 It was determined that a sample size of at least 128 participants was required to detect this reduction, at 
5% level of significance and with 80% power.

Descriptive statistics were used to profile the baseline characteristics of the total cohort split by outcome at index ED 
attendance – admission, discharge home, transitional care, and inpatient rehabilitation. Categorical measures, for 
example, marital status, were analyzed in terms of frequencies and percentages; continuous measures, for example, BI, 
were analyzed in terms of means and standard deviations (SD); median and interquartile ranges (IQR) for continuous 
measures, which showed evidence of skewness, for example, ED length of stay. Separate multivariate logistic regressions 
were conducted where sufficient counts of incidence (≥10) were available to explore predictors of adverse outcomes at 
30-days and 180-days for example, unscheduled ED re-attendance, hospital admission, and NH admission. Based on 
previous literature, age, gender, polypharmacy, and frailty (CFS) were the predictors explored using the enter method.38 

A subsequent set of multivariate logistic regression models were then estimated to explore if outcomes at index ED 
attendance – hospital admission versus discharge home, predicted aforementioned adverse outcomes at 30- and 180-days 
controlling for any significant predictors identified from the first set of logistic regression models. For all logistic 
regression models, odds ratios with 95% odds ratio scale confidence intervals (CI) were reported. Independent Samples 
T-Test and where necessary their non-parametric equivalent, Mann–Whitney U-tests, were conducted to explore the 
differences in PSQ-18, BI, EQ-5D-5L index value, and EQ visual analogue scale (VAS) scores across admitted versus 
discharged home participants within various time-points. The PSQ-18 comprises seven subscales: general satisfaction, 
technical quality, interpersonal manner, communication, financial aspects, time spent with doctor, and accessibility and 
convenience. The sum score of all subscales ranges from 18 to 90 with higher scores indicating higher levels of 
satisfaction.35 The BI measures performance across 10 ADLs using an ordinal scale, which ranges from 20 to 0 in 
1-point increments, with higher scores indicating greater functional independence.30 The EQ-5D-5L comprises five 
dimensions: mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. Each dimension has five levels: 
no problems, slight problems, moderate problems, severe problems, and extreme problems.34 EQ-5D-5L data were 
converted to an index value using utility values for health states in Ireland.39 Health state index scores generally range 
from less than 0 (where 0 is the value of a health state equivalent to dead) to 1 (the value of full health), with higher 
scores indicating higher health utility. Additionally, the EQ VAS records the patient’s self-rated health on a vertical VAS 
ranging from 100 to 0, where the endpoints are labelled “The best health you can imagine” and “The worst health you 
can imagine”.34 All analyses were computed with JASP statistical software.

Results
A total of 133 participants were recruited over a 6-month period. Table 1 illustrates participants’ baseline characteristics 
including demographic and health measurements for the overall sample and by group based on outcome post index ED 
attendance, that is, inpatient admission, discharge home, transfer to transitional care (NH facility for a period of 
convalescence), and transfer to an inpatient rehabilitation facility.

The mean age of the participants was 82.43 years (SD = 6.89 years) with females representing 71.43% of the total 
cohort. Almost three-quarters of participants self-referred to the ED (72.18%) and 68.42% were conveyed via ambulance. 
The mean BI score was 15.87 (SD = 3.43) and 83.33% of participants experienced at least one fall in the 3-month period 
preceding their index ED attendance. The mean number of prescribed medications was 8.16 (SD = 3.58). In terms of 
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Table 1 Baseline Characteristics and Outcomes Post Index ED Attendance

Total  
(N=133)

Admission 
(N=29)

Discharged 
Home*  

(N = 94)

Transitional 
Care  

(N = 7)

Inpatient 
Rehabilitation  

(N = 3)

Age, mean ± SD 82.43 (6.89) 81.51 (8.15) 82.51 (6.58) 83.57 (6.95) 86.33 (2.08)

Female, n (%) 95 (71.43) 22 (75.86) 64 (68.09) 7 (100) 2 (66.67)

Marital status, n (%) 

Married 37 (27.82) 7 (24.14) 29 (30.85) 0 (0) 1 (33.33)

Widowed 67 (50.38) 10 (34.48) 50 (53.19) 5 (71.43) 2 (66.67)

Single 24 (18.05) 10 (34.48) 12 (12.77) 2 (28.57) 0 (0)

Separated 5 (3.76) 2 (6.89) 3 (3.19) 0 (0) 0 (0)

Ethnicity, n (%) 

White Irish 128 (96.24) 29 (100) 89 (94.68) 7 (100) 3 (100)

Other White 3 (2.26) 0 (0) 3 (3.19) 0 (0) 0 (0)

Asian 2 (1.15) 0 (0) 2 (2.13) 0 (0) 0 (0)

Residential status, n (%)

Family 61 (45.86) 10 (34.48) 48 (51.06) 1 (14.29) 2 (66.67) 

Alone 67 (50.38) 16 (55.17) 44 (46.81) 6 (85.71) 1 (33.33) 

Other** 5 (3.76) 3 (10.34) 2 (2.13) 0 (0.00) 0 (0.00) 

Educational level, n (%)

Primary 40 (30.53) 8 (27.59) 32 (34.78) 0 (0.00) 0 (0.00)

Secondary 64 (48.85) 14 (48.28) 42 (45.65) 6 (85.71) 2 (66.67) 

Third level 24 (18.32) 7 (24.14) 16 (17.39) 1 (14.29) 0 (0.00) 

Post-graduate 3 (2.29) 0 (0.00) 2 (2.17) 0 (0.00) 1 (33.33) 

History of falls in past 3 months 

Yes, n (%) 110 (83.33) 22 (75.86) 79 (84.04) 7 (100) 2 (66.67)

Source of referral, n (%) 

Self 96 (72.18) 23 (79.31) 63 (67.02) 7 (100) 3 (100)

GP 27 (20.30) 3 (10.34) 24 (25.53) 0 (0.00) 0 (0.00)

OOH GP 6 (4.51) 3 (10.34) 3 (3.19) 0 (0.00) 0 (0.00)

Injury Unit 3 (2.26) 0 (0.00) 3 (3.19) 0 (0.00) 0 (0.00)

Other 1 (0.75) 0 (0.00) 1 (1.06) 0 (0.00) 0 (0.00)

Mode of arrival, n (%) 

Private 42 (31.58) 4 (13.79) 36 (38.30) 2 (28.57) 0 (0)

Ambulance 91 (68.42) 25 (86.21) 58 (61.70) 5 (71.42) 3 (100)

Number of medications, mean ± SD 8.16 (3.58) 7.38 (3.45) 8.19 (3.62) 10.67 (2.50) 9.00 (5.66)

(Continued)
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frailty and risk stratification, participants had a median CFS score of 5.00 (IQR = 1.00) that is, living with mild frailly 
and a median ISAR score of 2.00 (IQR = 1.00).

Outcomes at Index ED Attendance
At the index ED attendance, data pertaining to the number of prescribed medications were unavailable for 20 
participants, CCI score for two participants, and EQ-5D dimensions for three participants. A total of 11 participants 
did not complete the satisfaction questionnaire (n = 1 lost to follow-up and n = 10 declined completion of the measure in 
its entirety).

In terms of the primary outcome of interest, 21.8% (n = 29) of participants were admitted to hospital following the 
index ED attendance. There were no significant differences in PSQ-18 scores comparing the admission (M = 49.50, SD = 
3.73) versus discharge (M = 50.15, SD = 4.29) cohort (U = 1026.00, p = 0.583). A significant difference in BI (U = 
806.50, p = 0.001), EQ-5D-5L index value (U = 784.00, p < 0.001), and EQ VAS (U = 894.50, p = 0.014) scores was 
observed comparing the admission (MBI = 13.93, SDBI = 4.04; MEQ-5D index = 0.479, SDEQ-5D index = 0.330; MED VAS = 
53.93, SDED VAS = 19.02;) versus discharge (MBI = 16.65, SDBI = 2.90; MEQ-5D index = 0.698, SDEQ-5D index = 0.162; 
MED VAS = 63.37, SDED VAS = 12.56) cohort at index.

Functional Decline at Hospital Discharge
There was a significant decline in function as measured by the BI for participants admitted to hospital following the index 
ED attendance to their eventual discharge (Z = 2.97, p = 0.003) (Figure 1). Participants had a median length of hospital 
stay of 14.00 days (IQR = 15), with 62% experiencing functional decline.

Table 1 (Continued). 

Total  
(N=133)

Admission 
(N=29)

Discharged 
Home*  
(N = 94)

Transitional 
Care  

(N = 7)

Inpatient 
Rehabilitation  

(N = 3)

ISAR, median (IQR) 2.00 (1.00) 2.00 (1.00) 2.00 (1.00) 2.00 (1.00) 2.00 (0.50)

CCI, mean ± SD 3.02 (1.49) 3.00 (1.54) 3.05 (1.49) 3.14 (1.35) 2.00 (1.73)

BI, mean ± SD 15.87 (3.43) 13.93 (4.04) 16.60 (2.92) 15.86 (2.91) 12.00 (5.00)

CFS, median (IQR) 5.00 (1.00) 5.00 (1.00) 4.50 (1.00) 4.00 (1.00) 4.00 (1.00)

Cognitive Impairment (4AT 1–3***), Yes, N (%) 40 (30.08) 9 (31.03) 30 (31.91) 1 (14.29) 0 (0.00)

EQ-5D-5L mean ± SD

Mobility 2.60 (0.92) 3.14 (1.06) 2.36 (0.74) 2.86 (0.90) 4.33 (0.58)

Self-care 2.14 (0.84) 2.52 (0.99) 1.96 (0.68) 2.29 (1.13) 3.67 (0.58)

Usual activities 2.59 (0.92) 3.00 (1.95) 2.30 (0.74) 2.71 (0.76) 4.00 (0.00)

Pain/discomfort 2.37 (0.87) 2.59 (1.02) 2.26 (0.75) 2.57 (1.27) 3.33 (1.16)

Anxiety/depression 1.56 (0.70) 1.79 (0.77) 1.47 (0.65) 1.57 (0.98) 2.00 (0.00)

EQ-5D-5L Index Value mean ± SD 0.626 (0.252) 0.479 (0.330) 0.698 (0.162) 0.536 (0.303) 0.055 (0.219)

EQ VAS, mean ± SD 59.92 (15.50) 53.93 (19.02) 63.39 (12.49) 41.43 (18.64) 51.67 (12.58)

ED length of stay (hours), median (IQR) 15.14 (14.47) 25.21 (23.83) 11.83 (12.77) 17.32 (14.26) 21.01 (21.52) 

PSQ-18 mean ± SD 49.98 (4.06) 49.50 (3.73) 50.15 (4.30) 48.67 (2.50) 52 (1.00)

Notes: *n = 1 discharged against medical advice. **“Other” residential status refers to living arrangements not fitting existing categories (for example, living with others, 
not family members). ***n =1 scored 4 or above indicating possible delirium ± cognitive impairment. 
Abbreviations: SD, Standard deviation; GP, General Practitioner; OOH GP, Out-of-Hours General Practitioner; ISAR, Identification of Seniors at Risk; IQR, 
interquartile range; CCI, Charlson Comorbidity Index; BI, Barthel Index; CFS, Clinical Frailty Scale; EQ-5D-5L, EuroQoL 5-dimension 5-level; VAS, Visual Analogue 
Scale; ED, emergency department; PSQ-18, Patient Satisfaction Questionnaire-18.
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Outcomes at 30 Days
At 30-day follow-up, data on process measures (unscheduled ED re-attendance, unscheduled hospital admissions, and 
NH admissions) were available for all participants; two participants died during this timeframe. Data on function were 
unavailable for two additional participants (n = 1 lost to follow-up and n = 1 declined), and data on EQ-5D dimensions 
were unavailable for four participants (n = 1 lost to follow-up and n = 3 declined).

In terms of process outcomes, 10.5% participants (n = 14) experienced an unscheduled ED re-attendance, 7.5% (n = 
10) experienced an unscheduled hospital admission and 13.5% (n = 18) of participants were admitted to a NH facility 
within 30-days after their index ED attendance. Of note, 7/18 participants were discharged to a NH facility for a period of 
convalescence post index ED attendance and all seven transitioned back home after that period. Incidence of functional 
decline across the entire cohort was reported at 30.8% (n = 41) with 24.1% (n = 32) of participants maintaining their 
functional ability at 30-day follow-up as measured via the BI. Increasing age was a significant predictor of higher 
primary care (PC) service use OR 1.11 [1.00, 1.23] (Table 2).

Separate logistic regression models were estimated to explore if the outcome at the index ED attendance (hospital 
admission or discharge home) predicted the aforementioned binary controlling for variables known to influence outcomes 
at 30-and 180-day follow-up based on the previous regression models (Supplementary Information 3). At 30-day follow- 
up, the control variable was age. Findings showed that outcome at the index ED attendance that is, discharge home was 
a significant predictor in NH admission OR 0.13 [0.04, 0.43], Community Specialist Team Older People (CST OP) use 
OR 25.02 [3.24, 193.40], and PC service use OR 7.55 [2.23, 25.55] suggesting those who were discharged home had 
lower odds of NH admission and higher odds of CST OP and PC service use 30 days after the index ED attendance. 
Moreover, the admitted group (MBI = 13.82, SDBI = 3.93; MEQ-5D index = 0.650, SDEQ-5D index = 0.330; MEQ VAS = 62.31, 
SDEQ VAS = 21.64) had significantly lower 30-day BI (U = 778.50 p = 0.002), EQ-5D index value (U = 898.00, p = 
0.040), and EQ VAS (U = 834.00, p = 0.035) scores when compared to the discharged group (MBI = 16.38, SDBI = 3.52; 
MEQ-5D index = 0.768, SDEQ-5D index = 0.229; MEQ VAS = 71.65, SDEQ VAS = 19.35).
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Figure 1 Functional decline at hospital discharge. 
Notes: Colour key: Green = Index ED attendance; Orange = Hospital discharge. 
Abbreviation: ED, emergency department.
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Outcomes at 180 Days
At 180-day follow-up, data on process measures (unscheduled ED re-attendance, unscheduled hospital admissions, NH 
admissions) were available for all participants; nine participants died during this timeframe. Data on function were 
unavailable for four participants (n = 2 lost to follow-up and n = 2 declined), and data on EQ-5D dimensions were 
unavailable for four participants (n = 2 lost to follow-up and n = 2 declined).

In terms of process outcomes, 24.8% participants (n = 33) experienced an unscheduled ED re-attendance, 24.8% (n = 33) 
experienced an unscheduled hospital admission and 15.8% (n = 21) of participants were admitted to a NH facility within 180- 
days of the index ED attendance with 6.8% (n = 9) of the total cohort transitioning to long-term care residency. Incidence of 
functional decline was 32.3% (n = 43) with 15% (n = 18) of participants maintaining their functional ability at 180-day follow- 
up. Frailty was a significant predictor of hospital admission OR 1.76 [1.00, 3.10] and NH admission OR 2.34 [1.20, 4.55], 
indicative of higher CFS scores resulting in greater probability of hospital and NH admission (Table 2).

The outcome at index ED attendance that is, discharge home was a significant predictor in unscheduled ED re- 
attendance OR 0.29 [0.10, 0.84], hospital admission OR 0.22 [0.07, 0.67], and NH admission OR 0.25 [0.07, 0.88], 
suggesting those who were discharged home at the index ED attendance had significantly lower incidences of these 
outcomes at 180-day follow-up. It was also a significant predictor of CST OP service use OR 8.53 [1.05, 69.38], 
suggesting those discharged home at the index ED attendance had higher odds of this service use at 180-day follow-up. 
No significant differences were observed in BI (p = 0.34), EQ-5D-5L index value (p = 0.268), and EQ VAS (p = 0.08) 
scores comparing the admission versus discharge cohort.

Discussion
This prospective cohort study explored the process, clinical, and patient-reported outcomes of older adults who received 
CGA in the ED of a university teaching hospital in Ireland over a period of six months after their initial ED attendance.

Table 2 Total Sample Logistic Regression Models

ED Re-Attendance Hospital Admission NH Admission CST OP Services PC Services

30 days

Age, OR [CIs] 0.93 [0.83, 1.03] 0.94 [0.83, 1.05] 0.96 [0.88, 1.05] 0.98 [0.92, 1.05] 1.11* [1.00, 1.23]

Gender, OR [CIs] 2.53 [0.57, 9.42] 1.41 [0.32, 6.27] 0.14 [0.02, 1.12] 2.37 [0.98, 5.73] 0.99 [0.28, 3.59]

Polypharmacy, OR [CIs] 0.92 [−0.277, 0.099] 1.05 [0.86, 1.27] 1.06 [0.91, 1.24] 0.94[0.84, 1.06] 0.92 [0.79, 1.07]

Frailty, OR [CIs] 1.73 [0.79, 3.77] 1.83 [0.79, 4.25] 1.24 [0.66, 2.35] 1.46 [0.90, 2.37] 0.64 [0.33, 1.25]

Nagelkerke, R2 0.094 0.069 0.117 0.073 0.122

Chi-Square 5.077 3.325 7.539 6.007 6.93

180 days

Age, OR [CIs] 0.97 [0.90, 1.05] 0.94 [0.86, 1.01] 0.99 [0.91, 1.08] 0.99 [0.92, 1.08] 1.04 [0.94, 1.14]

Gender, OR [CIs] 1.26 [0.48, 3.30] 1.60 [0.58, 4.43] 1.35 [0.40, 4.56] 0.78 [0.25, 2.40] 0.73 [0.20, 2.69]

Polypharmacy, OR [CIs] 1.08 [0.95, 1.22] 1.13 [0.99, 1.28] 0.98 [0.83, 1.15] 0.98 [0.85, 1.13] 1.05 [0.88, 1.26]

Frailty, OR [CIs] 1.04 [0.62, 1.76] 1.76* [1.00, 3.10] 2.24* [1.20, 4.55] 1.17 [0.67, 2.04] 0.94 [0.46, 1.91]

Nagelkerke, R2 0.036 0.143 0.111 0.009 0.019

Chi-Square 2.625 10.734* 7.173 0.597 0.972

Note: *p<0.05. 
Abbreviations: ED, emergency department; NH, nursing home; CST OP, community specialist team older people; PC, primary care; OR, odds ratio; CI, confidence 
interval.
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Our findings pertaining to the primary outcome of interest, that is, incidence of admission following the index ED 
attendance, draw parallels with those reported in a systematic review that assessed whether consultant geriatrician-led 
CGA in the ED can reduce admission rates.40 All five studies included in the review (four pre-post analyses, one 
prospective non-randomized study) reported a statistically significant reduction in admission rates (ranging between 2.5% 
and 19.7%). However, no pooled statistical analysis was provided, and given the variation in the magnitude of the results 
and intervention methods employed across studies, the authors highlighted difficulties in generalizing the results due to 
uncertainty related to the clinical and economic benefits of the intervention. Furthermore, given that our study was 
observational, it is difficult to draw inferences on the true reduction in admission rate and causal links between exposure 
to the interdisciplinary team and outcomes measured.

Unequivocal evidence indicates that acute hospitalization among older adults accelerates functional decline,41 

a phenomenon more commonly referred to in the literature as hospital-associated-disability [HAD].42 In line with the 
international evidence base, our study reported a 62% incidence of functional decline among the cohort of older adults 
admitted to hospital (n = 29) following the index ED attendance. Participants had a mean BI score of 13.93 (SD = 4.04) 
on admission to hospital, indicating a requirement for assistance across a number of the 10 ADLs contained in the 
measure, at that time-point. Identification of inpatient risk factors and availability of interventions aimed at reducing the 
incidence of HAD were beyond the scope of our study. Our findings contrast those reported in a meta-analysis of 15 
studies that determined the combined prevalence of HAD among hospitalized older adults aged ≥65 years on acute 
medical and surgical units as 30% (95% CI, 24–33%).43 However, a number of clinical and methodological differences 
exist between our prospective cohort study and this meta-analysis. Firstly, there was notable heterogeneity across 
populations of interest. Apart from mean age, Loyd et al did not profile the baseline health characteristics of the study 
sample, for example, comorbidity index, frailty, polypharmacy, etc. Secondly, two studies included older adults in 
specialty units, that is, psychiatry, cardiology, and neurology units as well as two community-based cohorts, that is, 
participants were recruited from the community and followed over multiple years during which time acute care 
hospitalization data were collected. Thirdly, of the hospital-based studies, there was variation in the timing of assessment 
of function, eight studies assessed functional status two weeks prior to admission to hospital discharge, one assessed 
functional status two weeks prior to admission to one-week post-discharge, three assessed functional status from 
admission to discharge, and one assessed functional status from admission to 3 months post-discharge. Finally, the 
authors highlighted the lack of standardized methods for assessing function among hospitalized older adults observed in 
the meta-analysis. This outcome heterogeneity has implications for reviewing research evidence and for generating 
policy recommendations. Therefore, there is a need for a robustly developed core outcome set for studies involving older 
adults in the ED and across all healthcare settings, which will enhance transparency and availability of comparable data 
nationally and internationally.

A central tenet of the CGA process is the identification of multifactorial needs and the formulation of an integrated 
and coordinated plan for follow-up.19 A recent qualitative systematic review and meta-ethnography on stakeholders’ 
experiences of CGA in an inpatient hospital setting found that while healthcare professionals, older adults, and 
caregivers’ values and ambitions related to CGA broadly align, their experiences often differ.44 Healthcare professionals 
experience CGA as enhancing holistic care, enabling the involvement of older adults and caregivers in relational aspects 
of care and improving continuity of care following hospital discharge. However, the predominant experience of older 
adults and caregivers is lack of clarity about what CGA is, insufficient involvement in care planning, care discontinuity, 
and unmet healthcare needs following hospital discharge. In this prospective cohort study, the interdisciplinary team 
engaged in individualized care planning and shared decision-making with older adults and those important to them. This 
involved engaging in bidirectional communication regarding the outcome of CGA and ED discharge plan and referring 
older adults to specialist geriatric ambulatory care pathways and community-based services as an alternative to hospital 
admission, where appropriate. Outcomes at 180-day follow-up highlighted that older adults who were discharged home 
following the index ED attendance experienced lower rates of unscheduled ED re-attendance, unscheduled hospital 
admission, NH admission, and higher rates of CST OP. These findings align with international evidence, suggesting that 
CGA in the ED may improve outcomes by mitigating against the adverse effects of potentially avoidable hospital 
admissions45 and focusing on a left-shift and integration of services across the healthcare system.46 Consideration of 
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patient care as a continuum rather than episodic encounters has the potential to identify an integrated approach at the 
primary-secondary care interface. This longitudinal approach to healthcare delivery is further illuminated by the findings 
of a recent review of reviews (15 reviews describing 83 primary studies), which summarized evidence on interventions to 
improve outcomes for older adults attending the ED.47 The authors concluded that no individual intervention was found 
to be more beneficial, but interventions initiated in the ED and continued into other settings resulted in more favorable 
outcomes.

Implications for Research and Practice
Given that CGA in the ED is a resource-intensive intervention, it is important to stratify a patient cohort who will derive 
the greatest benefit. Frailty screening affords an understanding of complexity as well as informing clinical decisions and 
identification of a target cohort for CGA in the ED.48 Findings from a recent retrospective cohort study found that 
assessing frailty status at ED triage using the CFS might assist clinicians with immediate clinical decision-making and 
realistic goal setting.49 The authors also highlighted that where the decision is for admission, higher levels of frailty can 
assist channel the older adult to frailty-attuned ward environments where CGA is available. In our study, the ISAR tool29 

was included in our pre-defined inclusion criteria to stratify a cohort of older adults at risk of adverse outcomes and to 
focus resource-allocation of CGA to those in greatest need. Acknowledging the challenges imposed by time-based targets 
in the ED environment, clinicians and researchers should be guided by pragmatic and feasibility factors related to the use 
of frailty screening tools in the ED.50

Future research focused on CGA in the ED should be underpinned by an RCT methodology as it is the most 
appropriate study design to answer a research question related to a complex intervention.51

The 2017 Cochrane review by Ellis et al21 on the effectiveness of CGA for older adults admitted to hospital should 
serve as a reference standard when describing the core team and components of CGA in future research studies. In their 
review, they outline the following components: clinical leadership, structured assessment, multidisciplinary team meet-
ings, goal setting, involving patients and carers in goal setting, outpatient follow-up, ward environment, adequate time, 
specialty knowledge, experience and competence, and tailoring treatment plans to the individual. Application of this 
reporting template will serve as a roadmap for successful implementation of similar models of care in the future and will 
enhance transparency of reporting CGA studies.

Strengths and Limitations
The study adopted a longitudinal approach to exploring older adults’ outcomes following index ED attendance and in 
doing so explored the interface between primary-secondary care. The model of CGA was well described, and we 
included a comprehensive range of key outcome measures, which explored the impact of CGA in the ED at both the 
patient and process level. In particular, the study was strengthened by the use of patient-reported outcome measures, and, 
to the best of our knowledge, this is the first evaluation of CGA in the ED to incorporate a person-centered perspective 
rather than focusing on process outcomes only. Furthermore, our low attrition rate at 30- and 180-day follow-up adds to 
our confidence in findings.

However, there are limitations to observational studies of this type. The lack of randomization and comparison data in 
the form of a control group is an inherent limitation of observational studies.52 While our analyses controlled and 
adjusted for a number of confounding factors, the interplay of such factors and the effect of the exposure and outcomes 
cannot be ruled out. Participants were recruited during the operational hours (08:00–17:00) of the interdisciplinary team 
on a Monday-Friday basis, which presents limitations with respect to a representative sample of the target population 
whereby older adults who presented out-of-hours were excluded from recruitment. Finally, the study was conducted at 
a single-center tertiary hospital, which may constrain the generalizability of findings to international healthcare systems.

Conclusion
CGA in the ED may improve outcomes by mitigating against the adverse effects of potentially avoidable hospital 
admissions and focusing on integration of services across the continuum of care. The outcome at the index ED attendance 
was a significant predictor of adverse outcomes whereby those who were discharged home had significantly lower odds 
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of multiple adverse outcomes at 30- and 180-day follow-up. Two out of three older adults experienced functional decline 
during the course of hospitalization. However, older adults who were admitted to hospital following the index ED 
attendance had lower levels of functional ability as measured via the BI compared to those who were discharged home at 
index. One out of four older adults experienced an unscheduled ED re-attendance and hospital admission at 180-day 
follow-up; higher levels of frailty as measured via the CFS resulted in a greater probability of unscheduled hospital and 
NH admission at this time-point. Future research on CGA in the ED should be underpinned by an RCT methodology.
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