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Key summary points

Aim To determine the prevalence of frailty among older people attending emergency care.
Findings Across 14 European countries, 40% of older people using emergency care were living with at least mild frailty. 
14% of all adult users were older people with frailty.
Message The high prevalence of frailty in emergency care indicates the need to accordingly configure healthcare systems 
and plan workforces.

Abstract

Introduction Current emergency care systems are not optimized to respond to multiple and complex problems associated 
with frailty. Services may require reconfiguration to effectively deliver comprehensive frailty care, yet its prevalence and 
variation are poorly understood. This study primarily determined the prevalence of frailty among older people attending 
emergency care.
Methods This cross-sectional study used a flash mob approach to collect observational European emergency care data over 
a 24-h period (04 July 2023). Sites were identified through the European Task Force for Geriatric Emergency Medicine 
collaboration and social media. Data were collected for all individuals aged 65 + who attended emergency care, and for all 
adults aged 18 + at a subset of sites. Variables included demographics, Clinical Frailty Scale (CFS), vital signs, and disposi-
tion. European and national frailty prevalence was determined with proportions with each CFS level and with dichotomized 
CFS 5 + (mild or more severe frailty).
Results Sixty-two sites in fourteen European countries recruited five thousand seven hundred eighty-five individuals. 40% 
of 3479 older people had at least mild frailty, with countries ranging from 26 to 51%. They had median age 77 (IQR, 13) 
years and 53% were female. Across 22 sites observing all adult attenders, older people living with frailty comprised 14%.
Conclusion 40% of older people using European emergency care had CFS 5 + . Frailty prevalence varied widely among 
European care systems. These differences likely reflected entrance selection and provide windows of opportunity for system 
configuration and workforce planning.

Keywords Frailty · Emergency care · Geriatrics

Introduction

The core tenet of geriatric emergency medicine is frailty-
attuned, holistic assessment [1, 2]. This multidimensional, 
multidisciplinary approach should culminate in shared deci-
sion-making [3, 4]. Current emergency care systems are not 
designed to deliver multidimensional care at scale and are 
instead modeled to rapidly deliver interventions for single 
and specific injuries or illnesses rather than evaluating mul-
tiple and complex problems [5, 6].
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Healthcare service models across Europe are being recon-
figured to better provide for the needs of older people liv-
ing with frailty. However, the scale of response required 
is poorly understood as there is sparse objective evidence 
for the prevalence of frailty among users of unscheduled 
healthcare and its variation between settings. Variation in 
emergency department frailty prevalence will be heavily 
influenced by local and national factors, and its study would 
provide insights into the necessary organization of social 
care, primary care (general practice), and prehospital care 
services. Those service models already incorporating frailty-
attuned practices are widely heterogeneous [5]. Recogni-
tion and evaluation of frailty prevalence and variation could 
further inform the selection, development, and optimization 
of future service models, while understanding its frequency 
among all users of emergency care may inform educational 
curricula and workforce planning.

There has been no previous survey across multiple Euro-
pean countries using a uniform method of data collection 
with a standardized measure of frailty. The FEED study 
used the Clinical Frailty Scale (CFS) which has validity with 
mortality, admission rates, and lengths of stay [7, 8]. There 
are alternative measures of frailty and there is no consensus 
on their administration; however, the CFS has good met-
ric reliability and is already recommended for systematic 
administration in some health systems [9, 10].

The primary objective of the Frailty in European Emer-
gency Departments (FEED) study was to report the preva-
lence and variation of frailty among emergency care users 
aged 65 + across Europe.

Methods

FEED was a project orchestrated by the European Task-
force on Geriatric Emergency Medicine (ETGEM), which 
exists to promote, champion, and pioneer high-quality care 
for older people [11]. ETGEM is a collaboration between 
special interest groups of the European Geriatric Medicine 
Society (EuGMS) and the European Society for Emergency 
Medicine (EUSEM). This paper describes the core findings 
of the observational study focusing on the prevalence of 
frailty among older people using emergency care. In addi-
tion, this paper presents the proportion of older people living 
with frailty among all adult attenders to a subset of sites and 
describes associations of frailty with immediate emergency 
care outcomes.

Design and settings

This study used a flash mob approach over one 24-h period. 
Flash mob studies engage many collaborators to gather a 
large volume of observational data from many sites in a 

short period [12–14]. Emergency departments were invited 
to participate using snowball sampling throughout Europe 
via mailing lists (ETGEM), research networks (European 
Geriatric Medicine Society and European Society for Emer-
gency Medicine), and social media. A site coordinator was 
appointed at each participating ED. The manuscript was 
prepared following the STROBE guidelines for reporting 
cross-sectional studies [15].

Data collection

Observational data were collected for all patients aged 
65 + who attended (registered) at the participating depart-
ments during a 24-h period starting from midnight to 0800 h 
on Tuesday 04 July 2023. To determine the proportion of 
older adults with frailty among all emergency care users, 
those sites using electronic healthcare records also submitted 
data for all attenders aged 18 + .

Data variables were routinely collected as part of stand-
ard emergency care and included individuals’ age, Clinical 
Frailty Scale version 2.0 (CFS) [7], sex, ethnic group coded 
into UK Office for National Statistics categories [16], living 
arrangement including receipt of social care, mode of arrival 
to the ED, initial vital signs and NEWS2 score, ED arrival 
and departure times, use of resuscitation areas, and ED dis-
position outcome. Clinical teams were signposted to online 
training resources on CFS administration [17, 18]. These 
were not mandated for study participation. Data were col-
lected by site coordinators and their appointed teams using 
REDCap or sites’ electronic health records.

Statistical analysis

Data were examined for normality using graphical and 
Shapiro–Wilk methods. Normally distributed variables 
were reported as mean with standard deviation and skewed 
variables as median with interquartile range. Data were pro-
cessed and analyzed using R with the packages choroplethr, 
ggplot2, lubridate, patchwork, and tidyverse [19].

Frailty prevalence and variation

Frailty distribution was calculated at the pooled European 
level as the proportion of ED users aged 65 + with each CFS 
level and was dichotomized at the CFS = 5 threshold [20]. 
Variation in prevalence between countries was described 
as proportions and assessed for significance using the 
Kruskal–Wallis test.

The potential impact of missing CFS data and the pres-
ence of selection bias were assessed by analyzing complete 
and missing CFS records for differences in age, sex, eth-
nic group, mode of presentation, and acuity (national early 
warning score 2 (NEWS2) and use of resuscitation area) 
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using logistic regression and Chi-square tests. The propor-
tion of older people (aged 65 +) among all adult attenders 
(aged 18 +) was reported using data collected at those sites 
with electronic healthcare records.

Frailty associations with emergency care outcomes

Frailty prevalence at the site level was compared using 
Spearman’s correlation with sites’ total daily attendances 
(only sites including all adults aged 18 +), site staffing levels, 
and site median ED lengths of stay.

At the individual level, Kruskal–Wallis and Chi-square 
tests were used to assess associations between older people’s 
frailty scores with demographic (age, sex, ethnic group, liv-
ing arrangement) and emergency attendance factors (time 
and mode of arrival, ED length of stay compared to the site 
median, initial vital signs with NEWS2, use of the resuscita-
tion room, and outcome of attendance including death and 
admission).

Ethics and regulatory approval

All data were considered fully anonymized at the point of 
transfer. The study received ethical approval for data pro-
cessing and the described analyses (University of Leicester 
ref 39,346). Site coordinators obtained further approvals for 
participation where required by local and national policies 
and legislation. Participants were consented for observa-
tion only where required by local and national approvals; 
in most cases, this requirement was waived for the collec-
tion of anonymized routine data. The protocol was deposited 
online (https:// dx. doi. org/https:// doi. org/ 10. 17504/ proto cols. 
io. ewov1 ok97l r2/ v1).

Results

Sixty-two sites from fourteen countries participated in data 
collection (Supplementary material 1). These were in hos-
pitals with 20-2659 inpatient beds and 8-278 ED trolley 
spaces. ED daily throughput ranged from 0.1 to 4.8 attend-
ances per trolley space (median: 1.5). Twenty-two sites sub-
mitted age distributions for all adult (aged 18 +) patients. 
These sites had attendance totals over the 24-h period rang-
ing from 29 (Radboud University Medical Centre) to 416 
(Leicester Royal Infirmary), with median 172 (IQR, 178).

In total, data were collected for 5,785 individuals of 
whom 3,479 (60%) were aged 65 + . These people had 
median age 77 (IQR, 13) years and 53% were female. The 
CFS was missing for 9% older people, with no patterns of 
missingness identified (Supplementary material 2).

Frailty prevalence and variation

Among patients aged 65 + , 1265 (40% of complete obser-
vations) were living with mild or more severe frailty 
defined by CFS 5 + (Fig. 1). Median age increased with 
CFS = 1 (71 years) to CFS = 8 (85 years).

The country-level prevalence of frailty among older ED 
attenders had significant variation (p < 0.001). Prevalence 
ranged from 26% (Netherlands) to 51% (Switzerland) 
(Table 1).

Within the subset of 22 sites reporting data for all adult 
attenders, 35% of patients were aged 65 + . Correspond-
ingly 14% adult users of emergency care were older people 
living with frailty.

Fig. 1  Distribution of Clinical 
Frailty Scale (all sites, individu-
als 65 +)

https://dx.doi.org/
https://doi.org/10.17504/protocols.io.ewov1ok97lr2/v1
https://doi.org/10.17504/protocols.io.ewov1ok97lr2/v1
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Frailty associations with emergency care outcomes

Admission rates increased with CFS, and there was more 
variation (a broader range) in the lowest (CFS 1 and 2) and 
highest (CFS 8 and 9) frailty levels. Higher frailty preva-
lence did not correlate with sites’ total daily attendances, 
staffing levels per ED space, or median ED lengths of stay.

At the individual level, higher CFS scores up to very 
severe frailty were associated with increasing age (p < 0.001) 
and receipt of social care (p < 0.001) (Table 2). There was no 
association with having non-white ethnic group (p = 0.377). 
Increasing CFS was associated with higher initial NEWS2 
and more frequent use of the resuscitation area. Older people 
living with more severe frailty had more frequent admissions 
to hospital and deaths while in the ED. Length of ED stay 
did not vary substantially between CFS levels.

Discussion

The FEED study was the largest cross-sectional evaluation 
of frailty in emergency care settings and broadly represents 
the European population. Frailty was prevalent among emer-
gency care users in Europe, present in 40% attenders aged 
65 + . Of all adult emergency care users, 14% were older 
people living with frailty. This has profound implications, 
indicating ongoing need for service model reconfiguration 
and workforce planning to deliver effective geriatric emer-
gency care.

Around 10% of community-dwelling older people live 
with frailty, but it is observed far more frequently in hospi-
tal settings [21]. The overall European prevalence observed 
here in emergency care (40%) was very similar to a pooled 
prevalence reported in a systematic review of hospitalized 

Table 1  National-level frailty 
prevalence

Country Sites Individuals 65 + Aged 65 + , CFS 5 + 

N CFS 5 + , n (%) Admitted, % Mortality, % Median 
ED-LOS, 
hrs

Netherlands 4 97 25 (26) 40 4 3.6

Czech Republic 1 21 6 (29) 33 0 4.3

Croatia 1 64 22 (34) 36 0 4

Italy 1 73 25 (34) 76 4 55.4

France 4 188 66 (35) 56 2 7.8

Spain 7 277 98 (35) 42 2 5.6

Iceland 1 48 18 (38) 50 0 23.8

Ireland 5 166 65 (39) 72 0 16.4

Hungary 1 47 19 (40) 68 0 12.9

Greece 3 298 121 (41) 64 1 2.9

Turkey 7 514 209 (41) 33 1 4.1

United Kingdom 21 1197 505 (42) 66 1 5.9

Germany 1 68 33 (49) 88 0 3.6

Switzerland 5 103 53 (51) 64 0 4.6

Table 2  Attendance 
characteristics by CFS level

CFS Median age Non-
white, 
%

Receiving 
social care, 
%

Median 
NEWS2

Resuscita-
tion area, 
%

Admitted, % Mortality, % Median 
ED-LOS, 
h

1 71 7 0 1 5 29 0 4.4

2 72 5 1 1 5 33 0 3.9

3 74 4 2 1 5 35 0 4.2

4 77 4 9 1 8 43 0 5

5 80 4 19 1 6 52 0 5.2

6 82 5 37 2 10 57 0 5.8

7 84 3 67 3 10 62 2 5.6

8 85 5 69 5 25 67 5 5.3

9 78 0 50 8 32 73 0 4.7
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older people (41%) [22]. That systematic review identified 
much broader variation of prevalence (5–93% older peo-
ple across different ward settings) than that among older 
emergency care users here (26–51% across sixty-two sites). 
National frailty prevalence observed here was similar to 
previous single-center emergency care reports from Ireland 
(42% vs 29–60% [23, 24]) and England (42% vs 55% [8]), 
but lower in The Netherlands (26% vs 44% [25]) indicating 
possible site selection bias.

Emergency care frailty prevalence varied significantly 
between countries. Study participation spanned many 
healthcare systems and operating models. These were known 
to be heterogeneous in nature and are expected to have influ-
enced the frailty prevalence observed. The large differences 
in median ED lengths of stay among older people living 
with frailty (3–55 h) demonstrate national differences in 
delivery and operating models of emergency and acute care. 
Variations in healthcare services and practices are further 
observed with the rates of admission for older people living 
with frailty ranging from 33% (Czech Republic and Turkey) 
to 88% (Germany). It is important to note that participating 
sites in certain countries (for example, The Netherlands) 
were predominantly specialized tertiary-level centers and 
may have seen attendances by different patient groups to 
those attending secondary-level emergency departments. 
However, the patterns observed here may reflect availabil-
ity of community-based primary care services, emergency 
department ‘gate-keeping’ systems, and resourcing of inpa-
tient admission beds (for example, Turkey compared to The 
Netherlands) [26].

Therefore, while the principal tenets of practice in geri-
atric emergency medicine may be transferrable, there is 
unlikely to be one single generic service model which suits 
all settings. There is an ongoing need for sites and health 
systems to generate and appraise evidence applicable to 
their specific situation. This information can then be used 
to determine optimal configuration of frailty-attuned ser-
vices [27].

Recently established research priorities alluded to the 
limited evidence base informing emergency healthcare for 
older people living with frailty [28–31]. Current geriatric 
emergency care pathways and guidelines vary widely in 
design and nature [5]. These are often based on evidence 
in which people with frailty were poorly represented, and 
therefore specific research focus is required on identifying, 
defining, and evaluating interventions for this substantial 
group.

The observed prevalence of frailty is at odds with its scant 
representation in emergency medicine and nursing curric-
ula. As older people living with frailty represent a substan-
tial proportion of attenders to emergency care, healthcare 
professionals in these settings must possess the attitudes 
and competences necessary to provide optimal care [32]. 

High-quality geriatric emergency care requires skilled mul-
tidisciplinary collaboration [2, 4]. Healthcare systems must 
accordingly plan for workforce recruitment, training, and 
retention. Many service interventions to date have focused 
on reducing ED attendances and conveyances, and yet the 
frailty prevalence remains high and inevitably crises will 
still occur; there may be a need to redefine and transgress 
traditional boundaries between communities and hospitals 
to optimize the continuity of care.

Frailty confers additional risk to people using emer-
gency care, evidenced here by longer stays, more frequent 
admissions, and higher mortality. These are the core out-
come measures of emergency care, but may be most suited 
as metrics of flow and process through services and may 
have limited meaningfulness at the individual level [33]. A 
higher proportion of people living with more severe frailty 
received care in the resuscitation room setting. This may 
have reflected service inability to fulfill healthcare needs in 
major areas, or may have been a manifestation of cultural or 
legislative perspectives and competence in recognizing and 
appropriately managing intervention futility [34]. Redoubled 
efforts are required to tailor healthcare operating models, 
service improvement, and outcome measurement to indi-
viduals in accordance with the principles of person-centered 
and comprehensive geriatric care.

Our recruitment approach conferred the likelihood of 
over-representing those sites already highly engaged in geri-
atric emergency medicine delivery and improvement. The 
United Kingdom was over-represented while six countries 
had only one participating center. Sites’ participation may 
have been influenced by existing professional interests in 
frailty, and it is therefore possible that representation here is 
of hospitals with better-established frailty services.

This study aimed to collect the CFS from all attenders 
aged 65 + , and yet 9% records had missing data. No patterns 
of missingness were apparent based on hypothesized demo-
graphic and acuity factors. A more detailed evaluation of 
concordance with CFS screening will be reported separately.

We selected the CFS as a frailty measure in part due to 
its wide use in routine emergency care data. Ongoing con-
troversy is acknowledged regarding frailty quantification in 
younger populations and in people living with stable dis-
abilities, for whom the CFS is not validated [35].

Conclusion

In this cross-sectional observational study of emergency 
care spanning 62 sites in 14 European countries, 40% of 
older people (65 +) were living with frailty. Frailty preva-
lence varied between countries (26–51%). It is important 
that emergency services are adapted and equipped to provide 
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multidisciplinary care for this group of patients who often 
have complex health and care needs.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s41999- 023- 00926-3.
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