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Abstract: Frailty is common among older hospital inpatients. While studies describe frailty preva-
lence in acute hospitals, it is usually based upon retrospective hospital-coded data or brief screening
on admission rather than comprehensive geriatric assessment (CGA). Further, little is known about
differences between pre-admission and current frailty status. Given this, we investigated the preva-
lence of pre-frailty and frailty among adult inpatients in a large university hospital after CGA. Of the
410 inpatients available, 398 were included in the study, with a median age of 70 years; 56% were
male. The median length of stay (LOS) at review was 8 days. The point prevalence of frailty was
30% versus 14% for pre-frailty. The median Clinical Frailty Scale score pre-admission was 3/9, which
was significantly lower than at review, which was 4/9 (p < 0.001). After adjusting for age and sex,
frailty was associated with greater odds of prolonged LOS (odds ratio [OR] 1.7, p = 0.045), one-year
mortality (OR 2.1, p = 0.006), and one-year institutionalisation (OR 9, p < 0.001) but not re-admission.
Frailty was most prevalent on medical and orthopaedic wards. In conclusion, CGA is an important
risk assessment for hospitalised patients. Frailty was highly prevalent and associated with poor
healthcare outcomes. Frailty status appears to worsen significantly during admission, likely reflecting
acute illness, and it may not reflect a patient’s true frailty level. The development of frailty clinical
care pathways is recommended in order to address the poor prognosis associated with a diagnosis of
frailty in this setting.

Keywords: hospital; prevalence; predictors; frailty; comprehensive geriatric assessment; length of
stay; re-admission; mortality; institutionalisation

1. Introduction

Frailty is a common syndrome, predominantly affecting older people, that can be
described as a multi-factorial, age-associated decline in the ability to manage stressors,
which predisposes vulnerable, at-risk individuals to adverse healthcare outcomes [1]. These
include prolonged hospital length of stay (LOS) [2,3], mortality [3], reduced functional
independence [4,5], and nursing home admission after discharge [6]. Identification of
those who are frail or at risk of becoming frail (pre-frail) [7] is an important public health
issue at a population-level [8] and is included as a priority area for ageing policies in
many countries [9]. Older adults and particularly those with frailty are high users of acute
hospital care [10]. Frailty is associated with increased use of healthcare resources during an
inpatient admission and overall higher hospital costs [11].

The prevalence of frailty is markedly higher in hospital than community samples [12],
and it is estimated to be between 2 and 4 times higher there than among community-
dwelling populations [3]. In acute care settings, systematic reviews and meta-analyses
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provide pooled prevalence estimates that vary from 34% [13] to 45% [12] for older hospital
inpatients. The prevalence of more marked frailty, labelled as moderate to severe frailty,
in hospital ranges even more widely between 14.3% and 79.6% [3]. Frailty, while present
on most hospital wards [12], is not evenly distributed; frailty prevalence is estimated to be
approximately 50% higher in older inpatients on acute medical wards compared to surgical
wards [3].

Frailty status on admission to hospital can predict a range of adverse outcomes,
including inpatient falls, delirium, pressure ulcers, and mortality [14]. Data from a sys-
tematic review and meta-analysis shows that frailty in this setting increases risk of death
by 3.5 times [15]. It also predicts long-term adverse outcomes after hospitalisation [16].
Characterisation of frailty helps to facilitate better monitoring and can potentially provide
opportunities to initiate preventative management and target limited healthcare resources
appropriately [14,17,18]. Early identification in hospital is important for improving out-
comes for older people by promoting selective cohorting to geriatric wards and targeted
comprehensive geriatric assessment (CGA) [18,19], a multi-disciplinary diagnostic and
therapeutic process that is well established as reducing mortality and institutionalisa-
tion when delivered in hospital [19]. This is particularly important for frail inpatients,
whose care is often scattered throughout hospital wards under different medical and
surgical specialties [12,20,21]. In surgery, for example, frailty screening is important for
peri-operative care, and for identifying those at higher risk for anaesthesia and with greater
requirement for post-op critical care [20].

While growing data are available on the prevalence of frailty in acute hospitals [12],
they are usually based upon coded data [17,21], brief screening on initial admission via the
emergency department (ED) [22], or analysis of ward- or specialty-specific data [23-25].
A recent scoping review highlighted that most studies examining frailty prevalence in
hospital have, to date, been conducted in EDs, geriatric wards, and general medicine
wards but found that only approximately half of studies used frailty-specific instruments
and few (13%) confirmed independently whether patients were actually frail [26]. Most
studies have attempted to measure frailty on admission to hospital and this was often
determined by retrospective chart review rather than by formal assessment [26]. Even
where frailty instruments were used, the majority of studies applied individual frailty
screening or assessment instruments, with few conducting CGA to accurately determine
an individual’s true (baseline) pre-admission frailty status [12]. Further, while routine data
collection using coded data to generate frailty scores automatically for admitted patients
enhances compliance with frailty screening [17], such approaches often have low diagnostic
accuracy [27], suggesting that these studies may not be measuring true baseline frailty, but
rather the effects of acute illness or multi-morbidity. Hence, intervention based on limited
screening without further assessment with CGA to confirm frailty may be inappropriate,
particularly as CGA is a limited resource. It may, in part, explain why studies examining
interventions in hospitalised adults with frailty show marked heterogeneity with a recent
systematic review identifying only one study that used frailty as an outcome [18].

While the optimal timing of frailty identification in hospitals is unclear, profiling
patients as they are admitted to wards may be more appropriate than in the ED as many
consider frailty screening to be challenging in this venue for several reasons, including
lack of training, time, or space for ED staff [28-31]. Further, patients are usually acutely
unwell, potentially impacting on the accuracy of frailty screening. Few, if any, studies
have investigated the point prevalence of frailty and pre-frailty, based on CGA after
admission, examining the impacts on outcomes up to one year after discharge, and to our
knowledge none have done so in Ireland. Instead, such studies have mainly used screens
as surrogates for diagnosis [15], without clear evidence that these instruments have high
diagnostic accuracy rather than just good predictive validity in this setting. Understanding
the epidemiology of true baseline frailty, independent of the apparent effects of multi-
morbidity or intercurrent illness, is important for better characterising its impact and risk
factors and the effectiveness of interventions. In an acute setting in an Irish and European
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context, such information will support the development of national and regional integrated
frailty pathways for older people [32]. Hence, the aim of this study was to investigate
the point prevalence, predictors, and outcomes associated with true baseline frailty and
pre-frailty among all adult inpatients across an entire large university hospital in the West
of Ireland, determining frailty using CGA as a gold standard measure.

2. Materials and Methods
2.1. Inclusion and Exclusion Criteria

This study was designed as a cross-sectional observational study. Consecutive inpa-
tients aged >18 years of age who were an inpatient on a single day in May 2016 in a large,
acute, and adult university hospital in the West of Ireland were eligible for inclusion. Specif-
ically, we invited all patients who were included on the computerised hospital inpatient
census record at 16.00 on the day of the study. This was performed to avoid overcounting
if new admissions happened during the window of completing data collection. Those
deemed medically stable by the attending nurse or doctor on the patients” ward were
approached and invited to participate. The nature of the admission diagnosis was not
an exclusion criterion, only whether they were deemed to be medically stable (based on
the Early Warning Score comprising heart rate and blood pressure readings). The sample
included patients who were community-dwellers or living in institutional care. Patients
aged <18 years who refused consent for the assessment, who were off the ward at the
time of assessment (e.g., on day leave or attending another facility), who were actively
dying (requiring privacy), or who were in a critical, paediatric, or maternity care setting,
e.g., those in the Cardiac Care Unit, Intensive Care Unit (ICU), High-Dependency Unit or
labour ward, were excluded. Where unsuitable due to advanced cognitive impairment or
physical disability, verbal assent was sought. Ethics approval was obtained in advance from
the local ethics committee of Galway University Hospitals (reference number C.A. 1429).

2.2. Sampling and Data Collection

Screening and subsequent assessment were conducted using a two-step approach. It
began in the afternoon (from 16.00 on the study day) and where possible all data were col-
lected within 24 h. Within the first hour, written information was provided to each patient
explaining the nature of the study and its purpose as a hospital-wide quality improvement
exercise as part of the introduction of a frailty pathway in the hospital. Informed written
consent was obtained in order to assess and follow-up patient outcomes, including by chart
or electronic healthcare record review. Data collectors (study raters, n = 10, one per ward,
who were non-consultant/Resident or Fellow-level hospital doctors) received training prior
to the project and inter-rater reliability (IRR) was tested on a proportion of patients on each
ward, n = 52 in total, yielding an IRR of » = 0.705.

All patients were initially pre-screened using the Clinical Frailty Scale (CFS) [33].
This non-invasive, subjective, and global pictorial scale was used for a brief screening
instrument and was scored from the end of bed after discussion with nursing staff on the
ward. It is scored from one to nine; ranging from a score of one for ‘very fit’ to nine for
‘terminally ill” [33]. Those patients scoring 4 or more on the CFS, indicating possible very
mild frailty [34] or greater (minimum pre-frail), were then assessed with the CGA. The
CFS is a widely validated scale that has been used clinically to stratify patients based on a
global assessment using routine clinical assessment in hospital [23,35]. Once consent had
been obtained, these trained study raters assessed each patient’s frailty status using CGA.
This included two validated frailty questionnaires: the Programme of Research to Integrate
Services for the Maintenance of Autonomy 7 (PRISMA-7) [36] and the FRAIL Scale [37].
Patients were also asked for information on their mobility (walking and transfer), and on
their basic (dressing and washing) and instrumental (ability to perform more complex tasks,
including housework) activities of daily living (ADL). Once the survey was completed,
additional information to support the diagnosis was obtained from patients” drug cards
and medical charts, including details on the admitting diagnosis, baseline demographic
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data, diagnostic and medication lists, and available cognitive and functional information,
including their requirement for home help and ability to perform ADL. This information
was used to compare and support the results of the CGA. Consent was obtained from
patients for this comparison. Only a study doctor examined these data. A collateral was
obtained from nursing staff or family where required, again with patient consent. If it
was required to provide additional clarification or where a patient was discharged within
24 h, an additional phone call was made to the patient. All data were then collated and
reviewed by a consultant Geriatrician, an expert in frailty, to determine their frailty status
and identify any contradictions in the data. This physician designed the study and provided
training to the raters but was independent of the data collection. Based on this process, a
final diagnosis was reached on current and baseline frailty (non-frail, pre-frail, or frail). If
diagnosed as frail, patients were further classified as physically [38], cognitively [39] or
socially [40] frail, based on accepted definitions.

2.3. Measures and Outcomes

In addition to the CFS, the PRISMA-7 questionnaire and FRAIL Scale were used to
categorise patients. The PRISMA-7 questionnaire is a self-administered survey containing
seven yes—no questions to identify frailty. One point is scored for each of the seven questions
and a score of three or more supports a diagnosis of frailty. The PRISMA-7 questions
cover age, gender, general health, activities, and social supports [36]. The FRAIL Scale
incorporates five questions to predict frailty that ask about fatigue, resistance, ambulation,
illnesses, and loss of weight [37]. Scores range from zero (not frail) to five (most frail);
pre-frailty is indicated by a score of 1 or 2 and frailty by a score >2 [37]. Follow-up outcome
data at one year were obtained through multiple sources, including the hospital-based
electronic Patient Administration System and data from the Local Placement Forum. These
outcomes included one-year mortality and long-term care (LTC; nursing home) admission,
LOS, and 30 and 90-day re-admission rates from discharge. Prolonged LOS was taken as
an admission duration of >7 days, due to the median LOS in Irish public sector hospitals
being 6 days (average 5.6) in 2016 [41]. Admission to LTC was obtained from the county’s
Local Placement Forum, excluding those already resident in a nursing home or who had
died prior to discharge.

2.4. Statistical Analysis

Simple descriptive and correlation statistics were used to describe the prevalence of
frailty in hospital and the relationships between measures of frailty, comparing baseline
status to current status. Quantile—quantile plots were used to assess the normality of data,
finding that the majority had a non-normal distribution. On this basis, non-parametric
tests were used. Spearman’s correlation coefficient was used to assess IRR, while the
Mann-Whitney U test was used to compare independent samples. The Chi-squared test
compared distributions, and binary logistic and linear regressions were used to explore
the strength of the relationships between variables. Binary logistic regression was used
when the dependent variable was dichotomised such as for mortality (dead = yes or no).
Multicollinearity among independent variables was examined using variance inflation
factor analysis, removing variables from models where values exceeded >10. Linear
regression was used when the outcome was continuous such as for LOS in days. Odds
ratios (OR) with 95% confidence intervals (CI) were presented following adjustment for
predictor variables. All data were analysed with SPSS V24.0 (Chicago, IL, USA) and R
version 4.2.2 (2022-10-31)—"Innocent and Trusting” (R Core Team, 2022).

3. Results

Of the 410 inpatients available, 398 were screened for frailty and included in this
analysis. Those excluded (n = 12) had a median age of 71 years and 50% were male;
six inpatients were excluded as they were deemed too medically unwell or were absent
from the ward, and six inpatients declined to participate. A flow diagram is presented in
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Figure 1. The median age of the remaining sample was 70 years, interquartile IQR) £26
(mean 65 years) and 56% were male. In all, only 4% (16/398) of participants were currently
resident in a nursing home; the remainder were community-dwellers. The median LOS
at review was 8 (£17) days, while the total LOS was 8 (£17) days. Polypharmacy was
common (76%). The median number of medications prescribed was seven, with 29% of
participants taking at least five medications. Review of the notes suggested that 13% of
participants had cognitive impairment and 8% had delirium.

Available
(n=410)
Excluded
P
Off ward (n=3)
v Medically unstable (n = 3)
Assessed
(n = 404)
Excluded
P
Refused consent (n = 6)
v

Screened and included in final
analysis

(n=2398)

Figure 1. Participant flow diagram.

Following CGA, the overall point prevalence of frailty was 30%; 14% of participants
were considered pre-frail. There was a clear gradient effect with frailty prevalence lowest
in those aged 18-49 (2%) and highest (44%) in those aged >65 years. Age was moderately
correlated with frailty status based on CGA (r = 0.49, p < 0.001), with 49% of those aged >70
reported as frail following CGA. Patients identified as frail were older than patients without
frailty (median 80 versus 64 years, p < 0.001) and those classified as pre-frail (median 80
versus 75 years, p = 0.002). Those with frailty had higher rates of polypharmacy, cognitive
impairment, and delirium. These details are presented in Table 1. Based on the CGA,
22%, 12%, and 7% of participants were deemed to be physically, cognitively, or socially
frail, respectively.
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Table 1. Characteristics of hospital inpatients (1 = 398) screened and assessed for frailty and compari-
son of those classified as frail and non-frail (robust and pre-frail).

Total Frail Non-Frail
Predict (n =398) (n = 120; 30%) (n = 278; 70%) Val
redictor Median Median Median p value
(Q3-Q1 = +/—IQR) (Q3-Q1 = +/—IQR) (Q3-Q1 = +/—IQR)
Age 69.5 80 64 .
(Years) (80-54 = £26) (86-75 = +9) (7444 = +30) p <0.001
Sex o N i )
(% Male) 56% 49% 59% p =008
Medications 7 8 6 0002+
(Number, any) (10-5 = +5) (11-2 = +9) (94 = +5) p="u
Polypharmacy o . . B .
(% with >5) 29% 55% 18% p=0014
e doeminted) 13% 36% % p<0.001*
Delirium o N . B .
(% documented) 8% 19% 3% p =0.005
CFS 3 6 2 .
(Baseline) (52 =43) (6-5 = +1) (32 = +1) p <0.001
CFS 4 6 3 .
(Current) (6-2 = +4) (7-6 = 1) (42 = +2) p <0.001
2 3 1 .\
FRAIL Scale (3-1 = +2) (42 = +2) (2-1 = +1) p <0.001
4 5 2 .
PRISMA-7 (52 +3) (65 +1) (-2 +1) p <0.001

CFS—Clinical Frailty Scale; PRISMA-7—Programme of Research to Integrate Services for the Maintenance of
Autonomy 7; IQR—Interquartile range; *—Statistically significant.

Statistically significantly more patients were classified as at least mildly frail (score
>5/9) on the CFS at review in hospital compared to their pre-admission baseline: 45%
(179/398) versus 30% (121/398), respectively; the median CFS score pre-admission was
3/9 (£3) versus 4/9 (£4) (p < 0.001). A smaller number of participants were pre-frail
(very mildly frail) on the CFS (score of 4/9): 12% (48/398). Of those aged >65 years, 45%
were frail based on their pre-morbid CFS and 60% were frail based on their current CFS
score, using a cut-off score of >5/9. Age had a stronger correlation with baseline CFS
scores (r = 0.60) than with current scores (r = 0.54). Median PRISMA-7 and FRAIL Scale
scores were 4 (£3) and 2 (£2), respectively; the prevalences of frailty as measured by these
tools were 29% and 15%, respectively. For those aged >65 years, 42% were identified as
frail using the PRISMA-7 and 21% were identified as frail using the FRAIL Scale. Frailty
was found throughout the study but was most common on general internal medicine and
orthopaedic wards and lowest on psychiatric and all other surgical wards (general, vascular,
and urology), see Figure 2.

At the one-year follow-up, 27% (n = 108) of inpatients were dead. Those aged
>65 years had a higher mortality rate of 34% (identical to the rate for those >70). Pa-
tients classified as frail based on the CGA were statistically significantly more likely to be
dead at the one-year follow-up (p < 0.001). Inpatient mortality was lower at 6% overall,
and while it was higher in those identified as frail, this was not statistically significant. At
one-year follow-up, 6% of non-institutionalised adults had been admitted to a nursing
home. Similarly, older patients (>65) had a higher rate (9%) of nursing home admission
and those who were frail were statistically more likely to be institutionalised (p < 0.001).
Almost one-quarter (24%) of patients who were frail were re-admitted within 90 days of
discharge after the index admission, a prevalence that was significantly greater than that
for those who were non-frail (18%, p = 0.04). The comparisons of outcomes between those
identified as frail versus non-frail are presented in Table 2. After adjustment for age and
biological sex, frailty remained an independent predictor of prolonged LOS (>7 days), with



Int. J. Environ. Res. Public Health 2024, 21, 273 70f13

OR 1.71 (95% CI: 1.01-2.88, p = 0.0453); one-year mortality, with OR 2.08 (95% CI: 1.23-3.50,
p = 0.006); and one-year institutionalisation, with OR 9.03 (95% CI: 2.45-33.2, p = 0.001).
After adjusting for age and sex, being frail was associated with an increase of 30.5 days
in LOS (95% CI: 8.84-52.1 days, p = 0.006) over those who were non-frail. There was no
statistically significant association for re-admission (at 30 or 90 days) after adjustment.

o Point Prevalence Frailty By Ward (n=398)
90%
B0
TON
60%
50%
405
3
50%
20% 40%
0%
L & & & & & & & & &
s & o > &2 & & o o &
2 o & o ‘\!C‘\ o {8@\ \,jp‘¢ o é\\' 4‘-;.‘—"’
L ) -&'3
& RS
& '
o

Figure 2. Cross-sectional prevalence of frailty (%) according to ward type based on a comprehensive
geriatric assessment.

Table 2. Outcomes of hospital inpatients (n = 398) screened and assessed for frailty compared between
those classified as frail and non-frail (robust and pre-frail).

Total Frail Non-Frail
Predictor Median Median Median p Value
(Q3-Q1 = +/-1IQR) (Q3-0Q1 = +/-1IQR) (Q3-0Q1 = +/-1IQR)
LOS 8 12 6 .
(days) (214 = +£17) (31-5 = £26) (15-3 = £12) p <0.001
Prolonged LOS o o o B .
(% median >7 days) 54% 66% 48% p =0.001
30-day re-admission rate (%) 12% 18% 9% 0.03 *
90-day re'a(f;“)mssm rate 16% 24% 13% 0.04 *
Inpatient mortality o o o
(% prior to discharge) 6% 10% 4% 0.07
Mortality o o . .
(One-year %) 27% 43% 20% p< 0.001
Nursing home admission
(One-year %, excluding existing 6% 16% 1% p<0.001*

residents)

LOS—Length of Stay; IQR—Interquartile range; *—Statistically significant.

4. Discussion

This study examining the cross-sectional prevalence of frailty in a large-regional-acute
university hospital in Ireland found that the point prevalence of frailty, based on a CGA,
among all inpatients aged >18 years was 30%. The current rate varied according to the
frailty measure used, ranging from as low as 15% with a measure of physical frailty, the
FRAIL Scale, and to 45% with a more global measure of frailty, the CFS. Examination of
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older adults (i.e., those aged >65) found that the overall current point prevalence increased
to 44% based on the CGA, to 60% using the CFS, and to 21% applying the FRAIL Scale.

These results compare favourably with international studies conducted across a range
of hospitals across the world. In a systematic review and meta-analysis, based on data
from 21 countries across five continents, and using a variety of frailty measures exclu-
sively among older adults (minimum age aged > 65 years), the overall pooled estimate
of frailty prevalence was 47.4% with an estimate of 25.8% for pre-frailty [11]. In Austria,
the prevalence of frailty among randomly sampled patients who were >65 and scheduled
for discharge within two weeks (1 = 133) was 54.1% based on the SHARE-FI tool [42]. In
Vietnam, the prevalence of frailty in a cross-sectional study of 461 consecutive admissions
aged >60 was 31.9% using the Reported Edmonton Frail Scale and 35.4% using the Fried
Physical Frailty Phenotype [43]. These studies reflect the marked heterogeneity reported in
and between meta-analyses [3,11], which is not related to national economic measures but
instead to patient characteristics and frailty measures [11].

Fewer studies have examined cross-sectional data and presented point prevalence
based on knowledge of an individual’s pre-admission frailty status. Our own study
group has found a similar rate in a single hospital using the CFS (score > 5) as part
of a separate study examining continence in a tertiary referral hospital, conducted in
2017, which reported that 25% of inpatients were frail prior to admission [44]. The point
prevalence was markedly higher for current frailty status, where 52% scored >5 on the
CFS, again similar to this study, which found that 45% of participants were at least mildly
frail. The diagnosis of frailty was not, however, based on CGA, unlike our current study.
Also in Ireland, a smaller, cross-sectional study of 233 inpatients in the South of the country,
which similarly defined frailty using the CFS (score > 5) rather than a detailed CGA, found
that 39.5% of participants were frail, with a higher prevalence (52%) in those aged >65 [45].
A similar, albeit higher, prevalence was found in a single hospital in New Zealand, where
49% of inpatients were classified as frail on the (reported) Edmonton Frail Scale when
referencing the time of admission rather than pre-admission status [46]. In our study, the
lower prevalence of frailty (30%) likely reflects the more detailed and accurate approach
to identifying true frailty using CGA [47] and the more nuanced reporting of prior frailty
status rather than an individual’s current status, which is reflected by instruments such
as the Reported Edmonton Frail Scale [48]. Indeed, heterogeneity related to differences in
frailty screening instruments and definitions to assess frailty contribute to the variations in
prevalence reported across settings [12].

To date, relatively few studies have reported frailty prevalence in hospital according to
ward or unit type. In our study, we found that the prevalence of frailty was highest among
those admitted to general medical/geriatric medicine (50%) and orthopaedic wards (40%)
and lowest in psychiatric and surgical wards (general, vascular, and urology). While fewer
wards were available, this trend was similar to the study in the South of Ireland [45]. In a
recent systematic review, the pooled prevalence of frailty in general medicine wards was
59.3% compared to 66.5% on geriatric medicine wards and just 30.6% on surgical wards
with statistically significant differences between wards [12], though the authors note that
there was marked heterogeneity between studies.

Unlike these other studies, we followed patients for a year after the cross-sectional
assessment to examine a range of healthcare outcomes. Here we showed that, among an
inpatient population, frailty was associated with increased odds of prolonged LOS, one-year
mortality, and one-year risk of institutionalisation in a nursing home. These associations
remained significant after adjustment for age and sex. Frailty did not significantly influence
the risk of re-admission to hospital. These results are similar to findings across other
studies, including a large meta-analysis [3]. For example, in the United Kingdom (UK) a
large retrospective study of patients aged >75 years who were admitted consecutively to
a large university hospital found that the prevalence of frailty, based on a CFS score > 5
administered within three days, was an independent predictor of LOS and mortality [25].
Other factors associated with adverse outcomes in this study included delirium, which was
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independently associated with inpatient mortality, and cognitive impairment, which was
itself associated with nursing home admission at one year. Delirium has been established
as a risk factor for increased inpatient mortality [49], particularly among critically unwell
older adults [50]. Cognitive decline among inpatients is well established as increasing the
risk of admission to long-term nursing care from acute hospital care [51].

We were also able to compare pre-admission and cross-sectional frailty scores. We
showed that frailty status as measured by global frailty measures (i.e., the CFS) appears
to worsen significantly during admission, which is likely reflecting acute illness and may
not reflect a patient’s true frailty level. This usually relates to a change in functional status,
which contributes to the diagnosis of frailty across a range of measures. An Australian
study examining surgical and orthopaedic patients aged >70 found significant increases in
mean Frailty Index scores when comparing pre-admission and current statuses [52]. Both
were associated with one-year mortality [52].

While most researchers suggest that frailty is exclusively a condition associated with
ageing and, hence, older people, there are a growing number of studies examining frailty
in younger adults, including in hospital [53-55]. A study by Gordon et al. in 2023 suggests
that frailty is common among hospital inpatients in Australia aged 18-49, with over one-
quarter 26.6% of inpatients reported as frail using a Frailty Index [55]. While it was not
associated with mortality, it increased LOS [55]. In our study examining frailty among
general inpatients aged >18, we also showed that frailty is found in patients aged <65 years
but at a much lower rate than in these studies: 2% versus 26.6% in Australian hospitals [55].
This may again be explained by the heterogeneity between the studies comparing frailty in
acute care settings [56].

In this paper, we explored frailty in a large sample of Irish inpatients and have shown
the impact of this diagnostic label on outcomes up to one year after admission. While there
is a growing rationale for screening for frailty and understanding its prevalence in acute
care settings, there remain unanswered questions. In particular, it is not clear (1) whether
there are negative consequences to the diagnosis of frailty in hospital (e.g., therapeutic ni-
hilism and the denial of care) (2), which screening instruments have the greatest diagnostic
accuracy, or (3) what the trajectories of frailty in hospital look like and how an admission
affects these [56]. Further, given the clear demonstration of statistically significant differ-
ences between recent pre-admission frailty status and current point prevalence of frailty
in hospital, there is a need to separate baseline vulnerability from the effects of the acute
illness [57].

Strengths, Limitations, and Areas for Further Research

Strengths of this study include the fact that all inpatients aged >18 were eligible for
inclusion. The diagnosis of frailty, based on a CGA, was robust [47] in comparison to many
similar studies, and pre-admission as well as current cross-sectional frailty status were
considered. This study employed a two-step screening and assessment process to iden-
tify frailty. This approach has been used before in research studies stratifying frailty [58]
and is recommended as the optimal approach to categorising patients in epidemiological
studies [59]. A limitation is that data on past medical history, including a current diagno-
sis of cognitive impairment, delirium, or polypharmacy, were based on a review of the
medical notes, which may have meant that the diagnoses were under-reported in this
study (due to incomplete data), potentially introducing bias and reducing generalisability.
Every effort was made to obtain a collateral from nursing staff or family, where this was
deemed necessary or available. While individually valid and widely published frailty
instruments, including the CFS, FRAIL Scale, and PRISMA-7, were used as part of the CGA,
no standardised approach to CGA is available, potentially further reducing generalisability.
Further, while their predictive accuracy for adverse outcomes such as mortality is well
established, the diagnostic accuracy of CGA for frailty in this setting is less clear. Additional
research is needed to examine the diagnostic accuracy of frailty instruments in acute care
measured against CGA as a ‘gold standard’. However, scales were selected for practical
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considerations and were only used to support the diagnosis made by the Geriatrician in the
context of available information. They did not act as substitutes for the CGA. The decision
to exclude patients in ICU and other critical care settings likely led to an underestimation
of the frailty prevalence in hospital, with rates shown to be approximately 30% in these
settings [60]. These patients were excluded for practical reasons given, the challenges of
performing frailty assessments in these patients and the different assessments required.
For example, the CFS has uncertain reliability among patients in critical care [61]. Finally,
these data were collected in 2016 and an initial and incomplete analysis was presented
in abstract form at the Irish Gerontological Society meeting in 2017. Follow-up outcome
data were obtained in 2019. Due to the intervening relocation of key staff and disruption
caused by the subsequent COVID-19 pandemic in 2020-2023, this work was not submitted
for formal publication until 2023, potentially reducing the impact or veracity of these data.
However, this is unlikely given the epidemiological nature of the study and the robust
approach to determining frailty by CGA, which remains the most widely accepted stan-
dard. Nevertheless, given the increasing frailty of ageing populations, the authors caution
that the true point prevalence may be even higher. Further studies in different sites both
nationally and internationally using a similar approach to that utilised in this study are
now needed to confirm and update these results. Such an approach has been utilised for
other conditions among inpatients, including the cross-sectional prevalence of delirium
across Italian hospitals on “delirium day” in 2015 [62]; a similar approach could be taken
for frailty, i.e., a national “frailty day”, which could then be repeated over time to monitor
for change. Understanding the changes in the prevalence of frailty over time has important
implications for the development of frailty pathways in Ireland and the development of
integrated care linking acute and community care [63-65]. It is also relevant in a European
context [66] and future studies could compare results across countries and regions. Further
study is now needed to examine the merits of more routine and indeed “real time” con-
tinuous frailty screening in acute care, and to examine whether the instigation of specific
interventions based on CGA in hospital can mitigate adverse outcomes among inpatients
with frailty [56], irrespective of age.

5. Conclusions

Understanding the epidemiology, including the point prevalence of frailty in acute
care settings, is important in order to better align resources such as CGA, an important risk
assessment for hospitalised patients, and for cohorting patients appropriately on wards
where this can be delivered. This study highlights the fact that frailty is highly prevalent
among acutely hospitalised patients as defined by CGA; one-third of all adult inpatients and
44% of older patients were frail in this study. This study reaffirms that frailty is associated
with an increased prevalence of hospital LOS, one-year mortality, and one-year risk of
institutionalisation amongst hospitalised inpatients. The development of frailty clinical
care pathways in acute care is recommended to address the poor prognosis associated
with a diagnosis of frailty in this setting. As this study is the first study in Ireland and
one of the first to our knowledge to use CGA to characterise frailty prevalence across a
hospital, further study both nationally and internationally is recommended to confirm
these findings.
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