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Background: Older adults frequently attend the emergency department (ED) and experience high rates of subsequent adverse 
outcomes including functional decline, ED re-presentation and unplanned hospital admission. The development of effective interven-
tions to prevent such outcomes is a key priority for research and service provision. Our aim was to evaluate the feasibility of 
a physiotherapy-led integrated care intervention for older adults discharged from the ED (ED PLUS).
Patients and Methods: Older adults presenting to the ED of a university teaching hospital with undifferentiated medical complaints 
and discharged within 72 hours were computer randomised in a ratio of 1:1:1 to deliver usual care, Comprehensive Geriatric 
Assessment (CGA) in the ED, or ED PLUS. ED PLUS is an evidence-based and stakeholder-informed intervention to bridge the 
care transition between the ED and community by initiating a CGA in the ED and implementing a six-week, multi-component, self- 
management programme in the patient’s home. Feasibility and acceptability were assessed quantitatively and qualitatively. All clinical 
and process outcomes were assessed by a research nurse blinded to group allocation. Data analyses were primarily descriptive.
Results: Twenty-nine participants were recruited indicating a 67% recruitment rate. At 6 months, there was 100% retention in the 
usual care group, 88% in the CGA group and 90% in the ED PLUS group. ED PLUS participants expressed positive feedback, and 
there was a trend towards improved function and quality of life and less ED revisits and unscheduled hospitalisations in the ED PLUS 
group.
Conclusion: ED PLUS bridges the transition of care between the index visit to the ED and the community and is feasible using 
systematic recruitment strategies. Despite recruitment challenges in the context of COVID-19, the intervention was successfully 
delivered and well received by participants. There was a lower incidence of functional decline and improved quality of life in the ED 
PLUS group.
Trial Registration: The trial was registered in Clinical Trials Protocols and Results System as of 21st July 2021, with registration 
number NCT04983602.

Plain Language Summary: Older people need support when they are discharged from the Emergency Department (ED) to their 
home as a visit to the ED is linked to negative outcomes. This study reports on a trial to reduce negative outcomes in older people 
discharged from the ED by an assessment in the ED and treatment in the home. Twenty-nine patients attending the ED of University 
Hospital Limerick were randomly assigned to three groups as follows: One group got the normal care and treatment; Group two 
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received a comprehensive assessment by a dedicated geriatric doctor in the ED and were referred to other health professionals as 
needed; a third group, called ED PLUS, also received a comprehensive assessment by a dedicated geriatric doctor in the ED and an 
additional six-week treatment program led by a physiotherapist. The physiotherapist visited the older adult in their own home within 
twenty-four hours of discharge to start treatment based on what the older adult needed to do to live safely in their own home and again 
at week four and week six. The same geriatric doctor who saw the older adult in the ED telephoned the older adult in week two to 
check medications and discussed the case with the physiotherapist. A dietitian and occupational therapist telephoned the older adults to 
check nutritional intake and if any aids were needed in the home. All older adults in the ED PLUS group had improved quality of their 
life, improved mobility and did not need to go back to the hospital or ED at six weeks and six months unlike the two other groups. The 
COVID-19 pandemic affected recruitment, but all ED PLUS patients were extremely satisfied. 
Keywords: emergencies, recruitment, integrated care, care transitions, public and patient involvement

Introduction
As life expectancy increases, the percentage of older adults (aged 65 and over) is rising in many countries. One such 
nation experiencing this is Ireland, where there are currently 742,300 older adults in the population and that number is 
expected to increase to 1.56 million by 2051.1 As a result, increasing numbers of older adults are accessing acute care, 
with a rise in the incidence of multimorbidity2–6 and lower thresholds for accessing acute care.7 Older adults account for 
up to 25% of all Emergency Department (ED) attendances internationally.8,9 As a consequence of polypharmacy, the 
number of people living with chronic conditions and population ageing, ED presentations by older adults are increasing 
markedly and projected to continue doing so.10,11 ED use is currently outpacing population growth.12 EDs play an 
increasingly important role in the care of general populations, particularly older adults.13 The ED acts as an important 
point of entry for older people into acute care services that are available 24 hours a day for medical and social needs and 
acts as a bridge between the community and the hospital.14,15 Older adults have been described as “frequent users” of 
emergency services,16 accounting for up to 25% of all ED attendees.17 There are a number of reasons why older adults 
seek care in the ED including the management of an acute illness or emergency, perceived health status, a more definite 
resolution of their primary complaint,18 previous ED visits, previous hospitalisations, number of chronic conditions,19 

a lack of access to primary care20 and geographical location.21,22

Once in the ED, older adults are more likely to experience longer lengths of stay and have more complex 
presentations, with higher rates of adverse outcomes following discharge from the ED than younger people.23–25 

Adverse outcomes include functional decline, poorer quality of life, unscheduled return visits to the ED, hospitalisation 
and mortality.26,27 The ED plays an important role in the healthcare of older adults and in regulating hospital 
admissions.28

Given the high rates of adverse outcomes experienced by older adults following ED attendance,17,27,29–32 as well as 
the international focus on moving to longitudinal, coordinated models of healthcare delivery,33 we conducted an umbrella 
review of the effectiveness of ED-based or ED-initiated interventions to prevent adverse outcomes in this population post 
ED discharge.34 Our umbrella review identified low-quality evidence to support ED interventions in reducing functional 
decline, improving patient experience and improving quality of life. The quality of evidence of the effectiveness of ED 
interventions to reduce mortality and ED revisits varied from very low to moderate. Notably, while health and social care 
professionals (HSCPs) (eg, physiotherapists, occupational therapists) are key health disciplines in supporting functional 
rehabilitation, we did not identify any systematic review or randomised controlled trial (RCT) that explored the impact of 
HSCP-led interventions to reduce the incidence of functional decline and improve quality of life in this cohort. Research 
is growing that these disciplines can play a role in the ED in improving patient experience, reducing length of ED stay 
and preventing hospital admissions in other age groups.35,36 In recognition of these improvements in other age groups, 
a RCT tested the effect of adding a dedicated team of HSCP to the ED and concluded that early assessment and 
intervention for low urgency older adults can facilitate shorter stays in the ED, reduced risk of hospital admissions, 
improved satisfaction with their care as well as reporting better function at follow-up.37 The authors of this trial 
recommended further research for integration of care following discharge from the ED.
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Underpinned by the Medical Research Council (MRC) framework for the development and evaluation of complex 
interventions,38 we developed a novel intervention, ED PLUS, in response to the findings from our umbrella review, with 
the support of a Public and Patient Involvement (PPI) panel of older adults, to address healthcare needs of older adult ED 
attendees.39 ED PLUS, a physiotherapist led, multidisciplinary intervention, bridges the transition of care between the 
index visit to the ED and the community.39 The intervention is initiated in the ED with a Comprehensive Geriatric 
Assessment (CGA) and a six-week follow-up self-management programme in the person’s own home following 
discharge from the ED to reduce the incidence of functional decline. The data generated from this pilot feasibility 
RCT will inform the conduct and delivery of a definitive RCT.

Aims and Objectives
The overall aim was to examine the feasibility and acceptability of implementing a 6-week transitional intervention 
delivered both face to face and via telephone support for older adults discharged from the ED.

Primary aims were

1. To assess the feasibility of undertaking a definitive RCT of the ED PLUS intervention by a physiotherapist in this 
population, evaluating the process of recruitment, screening, randomisation, and collection of baseline and 
outcome data.

2. To establish whether the intervention was acceptable to older adults discharged from the ED.
3. To explore any trial design aspects that may require refinement prior to proceeding to a full RCT.

Secondary aims were

1. To examine the effect of ED PLUS on functional decline at 6 weeks and 6 months.
2. To explore the effect of the ED PLUS on quality of life at 6 weeks and 6 months.
3. To examine the effects of ED PLUS on process outcomes (ED revisits, unplanned admission, hospital length of 

stay) at 6 weeks and 6 months.
4. To examine the unit costs associated with implementing ED PLUS.

Materials and Methods
Study Design Overview
The methods for this feasibility RCT are published in detail elsewhere.39 This is a parallel group pilot RCT with a 1:1:1 
allocation ratio. The trial is registered at Clinical trials.gov (NCT04983602). Ethics approval was obtained from the HSE 
Mid-Western Area Research Ethics Committee (Ref: 088/2020). As recommended for the conduct of pilot RCTs, we also 
obtained qualitative data to supplement the quantitative data.40 The reporting of this study follows the Consolidated 
Standards of Reporting Trials (CONSORT) extension for randomised pilot and feasibility trial guidelines41 and the 
CONSORT extension for reporting of patient-reported outcomes,42(Supplementary Information 1).

Trial Setting
The pilot RCT was conducted in the ED and Acute Medical Assessment Unit (AMU) of a university teaching hospital in 
the Mid-West region of Ireland. University Hospital Limerick (UHL) serves both rural and urban areas of Limerick, 
Clare and North Tipperary, catering for general medical, surgical, and emergency treatment of patients in its catchment 
area of 470,000 people. UHL provides 24 hours and 7 days a week ED to this population.

The inclusion criteria for participants were adults aged ≥65 years with undifferentiated medical complaints presenting 
to an ED Monday to Thursday (8am-5pm). Participants had to:

● Be medically stable as deemed by the treating physician (vital signs are within normal limits, patients do not require 
a surgical assessment).43
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● Have a score of ≥2 on the Identification of Seniors at Risk (ISAR) screening tool.44,45 The ISAR is a validated five- 
item screening tool for use in the ED to detect older adults at risk of adverse outcomes including functional decline, 
revisits to the ED, unplanned hospitalisation and mortality within 6 months of the ED presentation.

● Be community dwelling.
● Have a short-term ED attendance or AMU admission with a predicted length of stay of ≤72 hours from ED 

presentation.
● Have a confirmed negative COVID-19 test on presentation to the ED.

Recruitment and Baseline Assessment
Recruitment commenced on 13th September 2021 and ended on November 5th 2021, which included an extension of one 
week owing to a target sample of 30 patients not being reached on 29th October 2021. Eligible older adults were invited 
to participate in the trial by a dedicated research nurse (GC) during their ED or AMAU visit. They were given an 
opportunity to read the patient information leaflet and ask any questions they had before providing written informed 
consent if agreeable. After consenting to take part, a baseline assessment was carried out on each participant by the 
dedicated research nurse (GC).

Demographic information including the participants’ gender, age, marital status and living arrangement were 
collected by GC. The health assessment comprised the following measurements: functional status measured through 
the Barthel Index for activities of daily living (ADLs),46 health-related quality of life through the EuroQoL survey 
5-dimension and 5-levels form (EQ-5D-5L),47 frailty via the Rockwood’s Clinical Frailty Scale,48 co-existing diseases 
via the Charlson Comorbidity Index,49 screening tool for delirium and cognitive impairment via 4AT,50 nutritional status 
through the Mini Nutritional Assessment short form (MNA-SF),51 whether the person had experienced any falls in the 3 
months prior to the ED visit and whether the person had been hospitalised in the 6 months prior to the ED visit (via 
ISAR). This assessment took 45 to 60 minutes.

Randomisation
Eligible participants were randomised using a computer generated 1:1:1 allocation through an online, central randomisa-
tion service, Sealed Envelope website (www.sealedenvelope.com). This technique is frequently used in clinical trials to 
minimise selection bias and to allocate an equal number of participants to each treatment arm by sequencing participant 
assignments by blocks of three.52 This method is especially useful for small sample sizes.53 Allocation was concealed 
from participants, and researchers until informed consent was obtained and baseline evaluations performed. The research 
nurse (GC) assigned participants to interventions once allocation was revealed via the online randomisation service.

Blinding
Due to the nature of the intervention, trial participants and treating clinicians were not blinded to group allocation. The 
outcome assessor, a second research nurse (LB), was blinded to group allocation.

Interventions
The interventions used in this study are described elsewhere in detail.39 Briefly, there were three arms to this pilot 
feasibility trial: usual care, intervention arm 1 (CGA) and intervention arm 2 (ED PLUS).

Usual Care
Participants in the usual care group received routine care provided by the Emergency Medicine doctors and nursing staff 
for the duration of their stay in the ED and AMU. They were assessed by one or more members of the dedicated 
interdisciplinary HSCP team (senior occupational therapist, one senior physiotherapist, and one senior medical social 
worker); however, there was no dedicated team to systematically deliver CGA (incorporating geriatric medical expertise) 
to frail older adults in the ED or AMAU. The assessment included, but was not limited to, an interdisciplinary assessment 
of functional and mobility status, cognition, and psychosocial needs. Supplementary Table 1 outlines the assessment that 
each of the participants in the usual care group received in the ED and AMU at baseline.
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Intervention Arm 1 Comprehensive Geriatric Assessment (CGA)
The SOLAR team (consisting of a consultant in geriatric medicine/geriatric specialist registrar (SpR), specialist geriatric 
nurse, senior physiotherapist, senior occupational therapist, and senior medical social worker) in the ED and AMU 
adopted an interdisciplinary model of assessment of all participants in the intervention groups and performed CGA. The 
intervention arm 1 comprised a detailed interdisciplinary assessment and intervention by one or more members of the 
dedicated SOLAR team in UHL (AG, AS, BO, ÍO’S, AS, AMcC). CGA included, but was not limited to, a medical 
assessment, medication review, nursing assessment, falls assessment, assessment of mobility and stairs, transfers, 
personal care, activities of daily living (ADLs), social support, baseline cognition and continence.23 Members of the 
SOLAR team were guided by their clinical expertise and codes of professional practice. Similarly, interventions 
prescribed by the SOLAR team were based on subjective and objective assessment of patients and included medication 
alterations, lifestyle advice, prescription of mobility aids and enabling equipment, provision of home exercise pro-
grammes and onward community referral as appropriate. Supplementary Table 2 outlines the assessment that each of the 
participants in the CGA group received in the ED at baseline.

Intervention Arm 2 ED PLUS
The ED PLUS programme consisted of CGA in the ED plus a six-week multicomponent, multidisciplinary, patient 
centred self-management support and exercise programme.39 The ED PLUS team consisted of a geriatrician, SpR in 
geriatrics (AG, AS, BO), staff grade dietitian (LR), and senior occupational therapist (ÍO’S) and led by a clinical 
specialist physiotherapist (MC). It was designed and structured to maximise the patient’s self-efficacy and support 
independence in functional activities and provide a continuum of care from the ED to the patient’s home.39 ED PLUS 
aimed to address issues with mobility, strength, balance, nutrition, medication adherence, fatigue and enable self- 
management.39

The six-week programme involved a telephone call from the dedicated research nurse (GC) to the clinical specialist 
physiotherapist (MC), and the physiotherapist met the participant in the ED or AMU to arrange a physiotherapist home 
visit. The home visit took place within 24 hours post ED discharge. HSCP includes professions such as social work, 
physiotherapy, occupational therapy and dietetics. In Ireland, HSCPs are the second largest clinical grouping of the 
healthcare workforce, yet they are often neglected in policy debates and health workforce planning. There is a growing 
evidence base to inform HSCP-led models of care for older adults seeking unscheduled care. While older adults seek 
emergency care for a variety of reasons, some ED attendances may be better suited to alternative out-of-hospital 
pathways. To this end, there is an opportunity to provide timely specialist assessment and intervention by dedicated 
HSCP teams in the ED to some older adults to reduce the risk of long ED waiting times and avoidable hospital 
admissions. A previous randomised controlled trial37 showed that early assessment and intervention by a dedicated ED- 
based HSCP team reduced ED length of stay and the risk of hospital admissions among older adults, as well as improving 
patient satisfaction. However, no differences at follow-up were observed in terms of ED re-presentation or hospital 
admission. The ED PLUS pilot RCT built on these previous findings and addressed key gaps in the literature by 
exploring the feasibility of a new integrated HSCP-led model of care to enhance the transition of care out of the ED for 
older adults. The lead and anchor authors are both physiotherapists with extensive clinical and research experience in the 
assessment and treatment of older adults.

The initial visit involved an assessment in the participants’ home (1.5–2 hours duration), discussion with the 
participant regarding the assessment and the formulation of a treatment plan alongside the setting of participant goals 
over the six-week period. The programme involved three home visits by a physiotherapist over a period of six weeks 
with telephone support in between the visits by the physiotherapist. The other members of the team contacted the patient 
as outlined in Figure 1. The physiotherapist implemented a personalised treatment plan based on the assessment of the 
participant, in line with patient-identified goals, liaising with the geriatric specialist registrar (SpR) (AG, BO, AS), senior 
occupational therapist (ÍO’S) and staff grade dietitian (LR) with key regard to medication adherence, exercise prescrip-
tion, physical activity and strength. As outlined in Supplementary Table 3, the geriatric SpR discussed medication 
adherence and addressed concerns regarding same via telephone. The dietitian (LR) engaged in a one-to-one dietetic 
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session to optimise dietary intake, ensuring adequate energy, protein and micronutrient status. The occupational therapist 
(ÍO’S) discussed self-management of morbidity, fatigue and energy conservation to ensure ongoing engagement in 
physical activity programmes and leisure pursuits. The physiotherapist acted as the key caseworker/care coordinator and 
supported the patient during the six-week programme to address any issues related to their health with liaison with the 
participants GP, Public Health Nurse, and Consultant as required. All healthcare professionals adhered to guidelines for 
COVID-19 throughout the duration of the intervention. At the time of recruitment, the Delta variant of COVID-19 was 
spreading, with continuing increases in hospitalisation and intensive care admissions in Ireland. The highest number of 
cases recorded in Ireland since January 2021 was recorded on the 18th of October 2021, at week 5 of recruitment.

Supplementary Table 3 outlines the ED PLUS intervention with specifics on the intervention delivered and Figure 1 
illustrates the frequency of the sessions. Supplementary Information 2 provides further details of the ED PLUS 
Intervention characteristics.

Patient and Public Involvement
The ED PLUS programme was developed in conjunction with a local Public and Patient Involvement (PPI) panel of 
older adults in the Mid-West/UHL catchment area; this panel was set up to support researchers in ageing research.54 

The lead author (MC) conducted telephone conversations with representatives from the panel (N=5) to initiate interest 
in such a trial, discuss solutions to recruitment challenges of older adults in the ED, develop the consent form, assist in 
the selection of patient centred outcomes and the preparation of a patient information leaflet for the trial. The PPI 
group also assisted in the design of a patient exercise program leaflet explaining the role of a physiotherapist in 
improving function, the benefits of exercise for older adults and a community program contact template for older 
adults in the mid-west region. A plain lay summary of the trial findings for this paper was written by the PPI panel of 
older adults following a presentation and discussion of the methodology and results of the trial by the lead author to 
the PPI panel.

Data Collection and Outcomes
There was one outcome assessor blinded to group allocation (LB).

Figure 1 Frequency of ED PLUS sessions.
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Recruitment, Retention and Adherence
Data from screening, recruitment and follow-up logs were used to generate realistic estimates of eligibility, recruitment, 
consent and follow-up rates. Feasibility was described in terms of recruitment rates, adherence, retention and accept-
ability of ED PLUS. Recruitment rate was described as the percentage of eligible study population who consented to 
participate in ED PLUS. Adherence was recorded as the number of home visits made by the physiotherapist in the ED 
PLUS team plus the number of interactions with the geriatrician, dietician, physiotherapist and occupational therapist. 
Retention was defined as the percentage of enrolled participants completing the post-intervention assessment at 6 weeks.

Participant and Provider/Staff Experience
We assessed the acceptability of the intervention through qualitative interviews, to supplement the quantitative data.40 

The qualitative evaluation assessed the acceptability of the trial methods, evaluated the acceptability of the ED PLUS, 
identified modifications to ED PLUS and described participants’ experiences of ED PLUS. One-to-one semi-structured 
telephone interviews with nine trial participants in intervention arm 2 and all medical and HSCP involved in the 
intervention arm 2 were undertaken on completion of the programme by a person independent of the trial (AH). 
Participants were contacted to undertake a telephone interview following completion of the ED PLUS intervention. 
All interviews were digitally recorded and transcribed verbatim. All participants were offered an opportunity to view 
their own transcript.

Clinical Outcome Measures
We assessed the following clinical and process outcomes at 6 weeks and 6 months post ED visit via telephone contact by 
a research nurse (LB) who was blinded to group allocation:

1. Functional status using the Barthel Index.55

2. Quality of life using the EuroQoL-5D EQ-5D-5L.
3. ED revisit assessed via hospital data systems.
4. Unplanned hospitalisation and nursing home admission assessed via hospital data systems and patient recall 

medical records.
5. Mortality.
6. Healthcare utilisation was captured by telephone contact.

Progression to a Full Trial
A number of progression criteria were pre-defined with the Trial Steering Committee (TSC) as per our protocol:

1. A minimum of 80% recruitment of eligible patients
2. A minimum of 80% completion rate of key outcome measures (including follow-up)

Economic Evaluation
A pilot health economic analysis was conducted in conjunction with the feasibility trial. The health economic evaluation 
will evaluate the direct costs of ED PLUS to understand the economic effectiveness of a future definite trial. Details of 
the costings are in Supplementary Information 3.

Statistical Data Analysis
As this was a feasibility study with a relatively small sample size, formal hypothesis testing was not appropriate; rather, 
the purpose of any analyses was to generate estimates to inform the planning of the definitive future trial, as detailed in 
the protocol.39 The analysis was completed in two stages. Stage 1 summarised the feasibility outcomes. Stage 2 
summarised the clinical outcomes data at 6 weeks and 6 months. As it is inappropriate to use feasibility trial data to 
formally test for between-group treatment effects, the analyses are of a descriptive nature,40,41 Data analyses were 
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primarily descriptive. All analyses were documented in a Statistical Analysis Plan as per a published protocol. Feasibility 
outcomes were estimated using descriptive statistics (%) and included recruitment rates, follow-up rates in both arms of 
the trial, missing data, and intervention adherence. Demographic and clinical characteristics at baseline were summarized 
in the three intervention arms. Clinical outcomes were summarized descriptively for participants with outcome data with 
the allocated intervention performed via STATA statistical software (STATA Corp, College Station, TX; version 16).

Qualitative Analysis
Interview data were transcribed in full and analysed (AH) H using a reflexive approach to thematic analysis56 which 
acknowledges the centrality of researcher subjectivity. Analysis was facilitated using NVIVO 12 software. Both 
participants and HSCPs were invited to review and discuss preliminary analysis of the interview data and contribute 
to the process of identifying themes. The entire findings of the qualitative study will be reported elsewhere, but the key 
findings pertaining to acceptability are reported here.

Results
Feasibility Outcomes
Recruitment
A total of 108 participants were screened for eligibility, and 43 participants were deemed eligible for the intervention. Of 
these, 29 participants were randomised into the three groups (Figure 2). Despite extending the recruitment window by 
one week, we failed to recruit the anticipated sample size of 30 participants. This indicates a 67% recruitment of eligible 
patients, not satisfying criteria 1 for progression to a full trial. Only one patient declined to enter the trial and 13 
additional eligible older adults were excluded as per Figure 2. One patient was deemed potentially eligible for inclusion 
but was not vaccinated against COVID-19, and thus the TSC deemed it inappropriate to potentially expose the patient to 
multiple healthcare professionals and excluded the patient from the trial. Given that this was not an explicit exclusion 
criterion, we are reporting it as a deviation from our protocol.

Randomisation, Retention and Adherence
Randomisation procedures were implemented successfully, resulting in the allocation of 10 participants to the usual care 
group, nine participants to the CGA only group and 10 participants to the ED PLUS group. Staff reported that the 
randomisation procedure was easy to administer. The overall retention rate at 6 weeks was 100% in the usual care group, 
88.8% in the CGA only group and 100% in the ED PLUS group. At 6 months, there was 100% retention in the usual care 
group, 88% and 90% in the CGA only and ED PLUS groups, respectively. There were no withdrawals from the study, 
except one mortality within 6 weeks for the CGA only group and one mortality within 6 months for the ED PLUS group. 
At six-week follow up, data on process outcomes (ED revisits, unscheduled hospital admissions, and nursing home 
admissions) were available for all participants; data on function and quality of life was available on 28 participants (n = 1 
lost to follow-up due to mortality). At 6 months, analyses of patient-reported outcomes included 27 patients (excluding 2 
participants who had died within six months).

Staff Experiences Regarding ED PLUS Feasibility
Staff agreed that ED PLUS was feasible to deliver, however they noted several caveats. Firstly, several staff voiced 
concerns about the intensive workload for the ED PLUS clinical specialist physiotherapist and queried whether this 
workload would be sustainable if the intervention was scaled up in the future. Secondly, the availability of the SpR in 
geriatrics to complete CGA with older adult participants in the ED in a timely manner was an issue. Delays in the SpR’s 
availability impacted not only the patient and the ED PLUS staff but also created challenges for ED staff when older 
adults were ready to leave the ED but were awaiting CGA. Thirdly, staff noted that recruitment of older adults to the trial 
was affected by the volatility of patient presentation. In some cases, participants deteriorated, or their status changed 
while in the ED or AMU meaning that they shifted from being eligible to participate to becoming ineligible to participate 
over a short time period (ie, patients were admitted to the hospital from the ED). Finally, the feasibility of one key 
caseworker (physiotherapist) completing home visits with older adults over a large geographical area was questioned by 
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Figure 2 CONSORT extension for pilot and feasibility trials flow chart.
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some staff. Staff voiced concerns about travel time, the safety of the physiotherapist acting alone, resources and the 
resultant need for the physiotherapist to communicate with multiple general practitioners (GPs), public health nurses 
(PHN) and primary care teams. Due to the ongoing COVID-19 pandemic during the study period, recruitment was 
affected as potential participants tested positive and thus became ineligible for inclusion (as visualised in Figure 2). Staff 
testing positive for COVID-19 were unable to attend work at the ED or AMU and this impacted the ability of the SpR in 
geriatrics to complete CGA in the ED or AMU. In the final three weeks of the recruitment period, delays in COVID-19 
testing also affected recruitment.

Staff Experiences of ED PLUS
Staff were very receptive to CGA being completed. They reported that it was effective and beneficial for older adults and 
viewed home visits as key to the success of ED PLUS. Staff valued communication back from the home visit by the 
clinical specialist physiotherapist (MC), as a key caseworker, in terms of informing their decision-making and supporting 
effective team working. Staff indicated that virtual elements of ED PLUS would not have been effective without the 
home visit element of the intervention. Additionally, they identified that it was important for ED PLUS staff to be 
integrated into the ED and AMU with a physical presence in the ED. ED staff emphasised that ED PLUS must be 
perceived by staff to be contributing or adding benefit for patients and not just adding to the ED workload.

Programme Acceptability and Engagement
Nine of the ten participants (90%) allocated to the ED PLUS intervention completed the intervention and thus we met the 
criteria for engagement with the programme (satisfying progression criterion two). One participant completed the CGA 
component of the ED PLUS intervention but became ill during the CGA process and was subsequently admitted for an 
inpatient stay. The remaining nine participants completed all the home visits and all the telephone calls with members of 
the ED PLUS team (Figure 1), indicating 100% adherence with the ED PLUS intervention. One participant refused 
a referral to Bone Health services at 6 months post intervention, while all others accepted appointments offered to other 
healthcare services.

All strongly endorsed the acceptability of ED PLUS. Older adults valued the ease of access to ED PLUS given that it 
was delivered primarily in their homes. Older adults positively evaluated the experience of having a single point of 
contact/case manager and indicated that the case manager in this reach/outreach model was effective. Older adults 
identified that risks in terms of COVID-19 infection were well managed during the ED PLUS intervention.

Demographic and Clinical Characteristics at Baseline
Table 1 outlines the demographics and clinical characteristics of the 29 participants at baseline. A total of twenty females 
(68.9%) and nine males were recruited with a mean age of 81.31 years (SD=6.52). Most participants (75.86%) presented 
to the ED via self-referral with 51.72% of all participants (n=15) brought in by ambulance (BIBA). The groups were 
similar at baseline with respect to clinical characteristics, with 75% of all 29 patients experiencing at least one fall in the 
previous three months. The presenting complaint for twenty patients (68.67%) was a fall (Table 1). Of note, the majority 
of the patients, n=23 (79.3%) were rated mild to moderately frail on the Clinical Frailty Scale.48

Secondary Outcomes: Outcome Measures
Tables 2 and 3 provide details on the secondary outcomes for this pilot feasibility trial. The outcomes show a trend 
towards improved function, as measured by Barthel Index, in the ED PLUS group in comparison to the control and CGA 
only group at both 6 weeks and 6 months (Tables 2 and 3). A similar trend is evident for the ED-5D-5L domains 
(Mobility, Self-Care, Usual Activities, Pain/Discomfort and Anxiety Depression) and overall perceived health status. 
Patterns of healthcare utilisation, in terms of ED revisits and hospital admissions, were lower in the ED PLUS group in 
comparison to the CGA only group and the usual care groups, as represented in Tables 2 and 3.
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Table 1 Baseline Demographic and Clinical Characteristics

Characteristic Total 
Sample  
(n = 29)

Usual Care 
(n = 10)

CGA Only 
Group  
(n = 9)

ED PLUS 
Group  
(n = 10)

Age (years); mean (SD) 81.3 (6.5) 81.0 (4.7) 82.5 (6.6) 80.5 (8.3)

Gender n (%):
Female 20 (68.97) 6 (60) 6 (66.67) 8 (80)

Male 9 (31.03) 4 (40) 3 (33.33) 2 (20)

Marital Status n (%):
Single 5 (17.24) 2 (20) 1 (11.11) 2 (20)

Married 6 (20.69) 2 (20) 2 (22.22) 2 (20)

Divorced 1 (3.45) 1 (10) 0 (0) 0 (0)
Widowed 17 (58.62) 5 (50) 6 (66.67) 6 (60)

Mode of transport to ED n (%):
BIBA 15 (51.72) 6 (60) 4 (44.44) 5 (50)

Private 12 (41.38) 4 (40) 4 (44.44) 4 (40)

Public transport 2 (6.90) 0 (0) 1 (11.11) 1 (10)

Source of Referral to ED n (%):
GP 2 (6.9) 2 (20) 0 (0) 0 (0)
VHI Clinic 2 (6.9) 0 (0) 0 (0) 2 (20)

Laya Clinic 1 (3.45) 1 (10) 0 (0) 0 (0)

Nenagh Injury Unit 1 (3.45) 0 (10) 1 (11.11) 0 (0)
Self referral 22 (75.86) 7 (70) 8 (88.89) 7 (70)

Shannon Doc 1 (3.45) 0 (0) 0 (0) 1 (10)

Living arrangement n (%):
Alone 11 (37.83) 1 (10) 5 (55.56) 5 (50)

Lives with family 14 (48.28) 7 (70) 3 (33.33) 4 (40)
Convent/friary 3 (10.34) 2 (20) 0 (0) 1 (10)

Sheltered accommodation 1 (3.45) 0 (0) 1 (11.11) 0 (0)

Education n (%):
Primary 3 (10.4) 0 (0) 2 (22.2) 1 (10)

Secondary 16 (55.1) 5 (50) 5 (55.6) 6 (60)
Third level 10 (34.5) 5 (50) 2 (22.2) 3 (30)

Presenting Complaint, n (%):
Chest pain with decreased activity/mobility 2 (6.90) 0 (0) 0 (0) 2 (20)

Fall 20 (68.67) 8 (80) 5 (55.56) 7 (70)

Palpitations with decreased activity/mobility 1 (3.45) 1 (10) 0 (0) 0 (0)
Unwell adult 3 (10.34) 0 (0) 2 (22.22) 1 (10)

Decreased activity and allergy 1 (3.45) 0 (0) 1 (11.11) 0 (0)

Presyncopal with decreased activity/mobility/ 
Short of

1 (3.45) 0 (0) 1 (11.11) 0 (0)

Breath with decreased activity 1 (3.45) 1 (10) 0 (0) 0 (0)

ISAR; median (IRQ) 3 (3.2) 3 (2.4) 3 (3.3) 3 (2.3)

Barthel Index mean (SD) 17.03 (2.21) 17.5 (1.71) 16.88 (2.20) 16.7 (2.75)

(Continued)
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Table 1 (Continued). 

Characteristic Total 
Sample  
(n = 29)

Usual Care 
(n = 10)

CGA Only 
Group  
(n = 9)

ED PLUS 
Group  
(n = 10)

EQ-5D-5L mean (SD)
Mobility 2.03 (0.8) 2.3 (0.8) 1.55 (0.9) 2.2 (0.6)

Self-care 2.17 (0.9) 2.3 (0.8) 2.33 (0.9) 1.99 (0.9)
Usual Activities 2.89 (1.2) 3.1 (1.10) 2.77 (0.7) 2.8 (1.7)

Pain/Discomfort 2.827 (1.1) 2.5 (1.3) 2.77 (0.7) 3.2 (0.6)

Anxiety/Depression 1.82 (0.9) 1.7 (0.8) 1.88 (1.1) 1.9 (0.9)

ED-5D-5L overall current health on a vertical 
visual analogue scale. n (%)

66.37 (13.4) 62 (10.6) 73.33 (7.9) 64.5 (17.9)

Fall in the last 3 months n (%)
Yes 22 (75.9) 8 (80) 6 (66.7) 8 (80)
No 7 (24.1) 2 (20) 3 (33.3) 2 (20)

MNA mean (SD) 12.2 (1.86) 12.4 (1.57) 11.7 (2.1) 12.5 (2.01)

CFS n (%):
1 Very Fit 0 (0) 0 (0) 0 (0) 0 (0)

2 Well 0 (0) 0 (0) 0 (0) 0 (0)

3 Managing well 2 (6.9) 0 (0) 1 (11.1) 1 (10)
4 Vulnerable 4 (13.8) 1 (10) 1 (11.1) 2 (20)

5 Mildly Frail 11 (37.9) 6 (60) 2 (22.2) 3 (30)

6 Moderately Frail 12 (41.4) 3 (30) 5 (55.6) 4 (40)
7 Severely Frail 0 (0) 0 (0) 0 (0) 0 (0)

8 Very severely Frail 0 (0) 0 (0) 0 (0) 0 (0)

9 Terminally Ill 0 (0) 0 (0) 0 (0) 0 (0)

Abbreviations: CFS, Clinical Frailty Scale; CGA, Comprehensive Geriatric Assessment; ED, Emergency Department; IRQ, Inter-quartile range; 
ISAR, Identification of Seniors At Risk; MNA, Mini Nutritional Assessment; SD, Standard Deviation.

Table 2 Six-Week Clinical Outcome Measures

Outcome Total Sample  
(n = 29)

Usual Care  
(n = 10)

CGA Only Group 
(n = 9)

ED PLUS Group  
(n = 10)

Barthel Index: mean (SD) 15.17 (5.31) 15 (5.27) 12 (5.43) 18.2 (3.67)

EQ-5D-5L mean (SD)
Mobility 1.96 (0.94) 2.5 (0.97) 1.88 (0.92) 1.5 (0.70)

Self-care 2.13 (1.27) 2.4 (1.34) 2.44 (1.42) 1.6 (0.96)
Usual Activities 2.2 (1.1) 2.6 (1.07) 2.55 (1.23) 1.5 (0.70)

Pain/Discomfort 2.0 (0.92) 2.2 (1.03) 2.11 (1.05) 1.7 (0.67)

Anxiety/Depression 1.58 (0.86) 1.7 (0.94) 1.88 (1.05) 1.2 (0.42)

ED-5D-5L overall current health on a vertical 
visual analogue scale. n (%)

65.68 (26.58) 60 (22.11) 77.22 (27.96) 88 (9.18)

Mortality rate n (%) 1 (3.45) 0 (0) 1 (11.11) 0 (0)

ED re- attendance n (%) 2 (6.9) No of 

patients 

1 (10)

No of 

visits 

2

No of 

patients 

1 
(11.11)

No of 

visits 

1

No of 

patients 

0

No of 

visits 

0

(Continued)
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Discussion
This pilot feasibility RCT examined the feasibility and acceptability of a physiotherapist led, multidisciplinary interven-
tion, which bridged the transition of care between the index visit to the ED or AMU and the community by initiating 
a CGA intervention in the ED and implementing a six-week follow-up self-management programme in the participant’s 
own home. Twenty-nine participants were recruited, representing 67% of eligible participants. A total of 90% of 

Table 2 (Continued). 

Outcome Total Sample  
(n = 29)

Usual Care  
(n = 10)

CGA Only Group 
(n = 9)

ED PLUS Group  
(n = 10)

EMS use n (%) 1 (3.4) No of 
patients 

1 (10)

No of 
visits 

2

No of 
patients 

0 (0)

No of 
visits 

0 (0)

No of 
patients 

0 (0)

No of 
visits 

0 (0)

Unplanned Hospital Admission n (%) 3 (10.3.) No of 

patients 

2 (10)

No of 

admissions 

2 
1: 17 days 

2: 28 days

No of 

patients 

1 
(11.11)

No of 

admissions 

2 
1: 25 days 

2: 11 days

No of 

patients 

0 (0)

No of 

admissions 

0

Length of stay in hospital (days) 81 days 45 days 36 days 0 days

Abbreviations: CGA, Comprehensive Geriatric Assessment; ED, Emergency Department; EMS, Emergency Medical Services; SD, Standard Deviation.

Table 3 Six-Month Clinical Outcome Measures

Outcome Total Sample 
(n = 28)

Usual Care  
(n = 10)

CGA Only 
Group (Data  
on n = 8)

ED PLUS Group 
(n = 10)

Barthel Index: mean (SD) 14.66 (5.20) 13.9 (5.36) 11 (4.59) 18.7 (1.986)

EQ-5D-5L mean (SD)
Mobility 2.37 (1.27) 2.5 (1.35) 3.25 (1.03) 1.44 (0.73)
Self-care 2.51 (1.42) 2.9 (1.66) 3.25 (1.03) 1.44 (0.73)

Usual Activities 2.62 (1.39) 2.9 (1.44) 3.50 (1.07) 1.55 (0.88)

Pain/Discomfort 2.33 (0.92) 2.6 (0.84) 2.75 (1.03) 1.66 (0.50)
Anxiety/Depression 2.00 (1.10) 2.1 (0.99) 2.35 (1.40) 1.55 (0.88)

ED-5D-5L overall current health on a vertical 
visual analogue scale. n (%)

55.92 (31.10) 54 (29.51) 35.62 (31.67) 76.11 (24.84)

Mortality rate n (%) 1 (3.5) 0 0 1 (10)

ED re- attendance n (%) 4 (14.2) No of 

patients 
1 (10)

No of 

visits 
2

No of 

patients 
1 (12.5)

No of 

visits 
1

No of 

patients 
2 (20)

No of 

visits 
2

EMS use n (%) 5 (17.5) No of 
patients 

1 (10)

No of 
visits 

1

No of 
patients 

3 (37.5)

No of 
visits 

5

No of 
patients 

1 (10)

No of 
visits 

1

Unplanned Hospital admission n (%) 4 (14.3) No of 

patients 

0 (0)

No of 

visits 

0

No of 

patients 

3 (37.5)

No of 

visits 

3

No of 

patients 

1 (10)

No of 

visits 

1

Length of stay (days) 65 0 58 7

Abbreviations: CGA, Comprehensive Geriatric Assessment; ED, Emergency Department; EMS, Emergency Medical Services; SD, Standard Deviation.
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participants completed the ED-PLUS intervention. All ED PLUS participants expressed positive feedback about the 
intervention. There was a trend towards improved function and quality of life, and less ED revisits and unscheduled 
hospitalisations in the ED PLUS group versus the usual care and the CGA only groups.

Recruiting older adults to interventions can be a complex and challenging process due to barriers related to exclusion 
criteria (eg, specific comorbidities), lack of perceived benefits and distrust of research staff.57–60 Recruitment was 
challenged in this study by the number of positive COVID-19 cases that rendered participants ineligible and affected 
staff resources to carry out the CGA in the CGA-only group and the ED PLUS group. In future RCTs, older adults who 
test positive for COVID-19 can be included as potentially eligible for participation in ED PLUS as knowledge about the 
virus grows and vaccination roll out continues. International research demonstrates that older adults who contracted 
COVID-19 and were hospitalised exhibit decreased quality of life and a decline in function.61–64 These older adults may 
benefit from an ED PLUS intervention to improve their health status, similar to the heterogenous group of older adults 
recruited for this study. Prospective cohort studies indicate that a CGA-based strategy could enhance the management of 
older persons with COVID-19 by first identifying domains that have more impairment, but also by enabling the 
establishment of personalised care plans in various settings.65–67 Given that full safety precautions were undertaken 
during the entire study process from the ED to the participants’ homes, including a telephone call to assess participants’ 
symptoms before home visits and with the use of Personal Protective Equipment (PPE) for all interactions with patients, 
including older adults with a positive COVID-19 status would seem practical going forward. The effects on the pandemic 
aside, only one older adult declined to participate, reflecting the positive trust of the participants in the recruiting staff68 

and the program itself. The strategies that were employed to enhance recruitment included the engagement with a PPI 
panel of older adults who assisted in preparing the patient information leaflet and the consent form. A dedicated research 
nurse with extensive knowledge of the ED context embedded study methods in the patient care pathway for the duration 
of the length of stay in the ED. Given the dynamic nature and overcrowding in many EDs internationally,69,70 the role of 
a dedicated research nurse with an interest in the care of older adults in the ED is essential.71 Availability of geriatric 
medical staff to support CGA assessment is challenging without dedicated resourcing and is essential given the 
complexity and multi-morbidity of frail older adults.72 Owing to the effects of COVID-19 and the precautionary 
measures of isolation, staff were unable to attend for work and carry out the CGA for the CGA only and the ED 
PLUS groups, thus patients were unable to be recruited.

The literature on the willingness of older adults to participate in clinical research yields contradictory findings,73,74 

with some older adults declining due to a lack of transport to a research or clinical site as well as seeing no perceived 
benefit to participation.68,75 The ED PLUS intervention was delivered as a hybrid model of care including home visits 
and telephone calls to participants, thus supporting older adults in their own environment. To optimise recruitment and 
retention rates, home-based interventions have been suggested, with flexibility on timing and dates.76 In aligning our 
intervention alongside the WHO policy on integrated care,77 the Geriatric ED Guidelines,78 research priorities in the area 
of European Geriatric Medicine79 as well as with the Irish Health Service Executive (HSE) National Strategy for Older 
Adults, our intervention facilitated a naturalistic observation and treatment in the person’s own home environment, 
empowering the older adult to feel in control.80 Home visits offer the opportunity to identify unmet medical, social and 
environmental needs.81 Acceptability of the ED-PLUS intervention was supported by the high adherence rate, in line 
with international research.80,82 The retention rate at six weeks was 88.8% in the CGA group, 100% in the usual care and 
ED PLUS groups; a rate higher than a systematic review of eight RCTs in frail older adults that reported a retention rate 
of 85% or greater.83 The high retention rate stresses the importance of linking research on the health of older adults into 
their community, connecting them with other relevant local organisations, and establishing a good relationship with 
participants and their families.68,71 Optimising care transitions is a recommendation of the Geriatric ED Guidelines; 
while these guidelines provide a “template” for creating a “geriatric-friendly” ED, they do not offer suggestions on 
particular interventions for older adults seeking care in the ED.78 Instead, recommendations centre on staffing, admin-
istration, physical environment, and leadership, with a call to provide innovative local measures to support older adults to 
age in place and an exploration of a community-based model of care with tailored interventions.3

Patient-centred care is one strategy to enhance healthcare systems by improving patient satisfaction and health 
outcomes with lowering healthcare costs.84 Having a key caseworker, a clinical specialist physiotherapist, allowed for 
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a case management approach to the care transition of the older adult with the integration of the multidisciplinary team.85 

Older adults report a preference for a single professional responsible for their overall care, taking into consideration their 
unique presentation and preferences for their management.86,87 A case management approach was incorporated into study 
design, leading to positive participant experiences and high adherence in ED PLUS. Older adults cite a lack of written 
information about their admission and lack of home management planning,88,89 and programs should keep centred on the 
needs and wants of older adults incorporating their social and functional requirements.88,90 Furthermore, the existing 
evidence base supports the appointment of one clearly defined healthcare professional who co-ordinates care, with 
a focus on patient preferences, shared decision-making and a focus on functional outcomes.91,92 HSCP, such as 
physiotherapists, offer the potential to improve patient and population health and well-being by driving service 
improvements, research, management and leadership.93,94 This pilot RCT indicates that both patients and other staff 
(SpR Geriatrics, Occupational Therapist, Dietician) valued the role of a key caseworker acting in a team leadership role 
and this is an avenue for further research. Staff felt ED PLUS was effective and beneficial for older adults and viewed 
home visits as key to the success of ED PLUS.

The fundamental challenge in evaluating a complex intervention is the number of components that work both 
independently and interdependently.38,95,96 This pilot RCT provides important learning points that can inform future 
RCTs in older adults that present to the ED and are being discharged home. We did not reach our recruitment goal due to 
the number of positive COVID-19 cases that rendered participants ineligible and affected staff resources to carry out the 
CGA in the CGA-only group and the ED PLUS group. The operational metrics of the ED in Ireland altered during 
COVID-19 with service reorganisation to allow for capacity to manage those infected with COVID-19.97,98

Considering the small sample size of the study and therefore lack of statistical power to detect effectiveness, no 
definite conclusions can be drawn from the results which should be interpreted with caution. However, potential signs of 
improvements can be identified which can be relevant for future research, especially the trends towards improving 
function, improving quality of life, patient experience and a decrease in unscheduled ED visits and hospital admissions 
amongst those participants in the ED PLUS group. The evidence generated from the pilot study will go to inform the 
design and conduct of a full economic evaluation to assess the cost-effectiveness of the developed programme. For the 
cost-utility analysis, Quality Adjusted Life-Years (QALYs) will be estimated using data collected via the EQ-5D-5L 
survey instrument at baseline and over the follow-up period.99

Limitations of this RCT include the relatively short duration of the RCT, absence of a long-term follow-up and lack of 
statistical power meant that it was not possible to investigate whether the clinical measures are likely to be sufficiently 
responsive for use in a future definitive RCT. Previous research has demonstrated that there is uncertainty regarding the 
ability of the Barthel index to be sensitive to change.100 We acknowledge that we mainly recruited mild to moderately 
frail women so the results may not be generalisable to men and more frail populations, however this could be considered 
reflective of population demography. In addition, recruitment was affected by the COVID-19 pandemic and may not 
necessarily reflect normal circumstances. Pilot feasibility RCTs are context dependent, and it is not possible to infer that 
the results yielded here would be reproduced in other EDs and regions.101–103

The strengths of this pilot feasibility RCT provide valuable information to inform the design of any subsequent 
definitive study including, for example, approaches to consent, ability to collect data at six weeks and six months, 
willingness to recruit and randomisation, and adherence. The ED PLUS pilot RCT was methodologically rigorous and 
followed international guidelines for the development and evaluation of complex interventions,38 with a peer-reviewed 
protocol published in advance of the trial. A PPI panel of older adults was involved from inception to dissemination 
further strengthening this study.

Both staff and patients reported satisfaction with the model of delivery of care and the role of the physiotherapist 
acting as a key caseworker, supporting the care transition from the ED to the home. Our model of health service delivery 
aligns to national and international policies on healthy and successful ageing and integration of care, particularly in 
relation to supporting older adults to live in their own homes and communities.3 International Geriatric Medicine 
guidelines call for creative local strategies to assist with the growing challenging issue of increased ED presentations 
by older adults, and we have designed a novel integrated care intervention to bridge the ED to community interface.79,104
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Conclusion
ED PLUS has provided valuable process, management and scientific data including preliminary evidence that the interven-
tion had beneficial effects on clinical outcomes and healthcare utilization. A pilot feasibility trial, ED PLUS, bridges the 
transition of care between the index visit to the ED and the community, for an older adult visiting the ED, and is feasible 
using systematic recruitment strategies. Despite recruitment challenges in the context of COVID 19, the intervention was 
successfully delivered and well received by participants. There was a lower incidence of functional decline and improved 
quality of life in the ED PLUS group. This preliminary evidence requires confirmation in a future definite, adequately 
powered RCT that incorporates long-term follow-up of important clinical and process outcomes.
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