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Key summary points
Aim  Describe frailty in hospital inpatients with delirium.
Findings  Patients with delirium were more frail than patients without delirium. Higher frailty, as defined by CFS, was 
associated with reduced recognition of delirium.
Message  Careful screening for delirium in frail older adults is essential in hospital inpatients.

Abstract
Purpose  Delirium is a neuropsychiatric disorder delineated by an acute change in cognition, attention, and consciousness. It 
is common, particularly in older adults, but poorly recognised. Frailty is the accumulation of deficits conferring an increased 
risk of adverse outcomes. We set out to determine how severity of frailty, as measured using the CFS, affected delirium rates, 
and recognition in hospitalised older people in the United Kingdom.
Methods  Adults over 65 years were included in an observational multi-centre audit across UK hospitals, two prospective 
rounds, and one retrospective note review. Clinical Frailty Scale (CFS), delirium status, and 30-day outcomes were recorded.
Results  The overall prevalence of delirium was 16.3% (483). Patients with delirium were more frail than patients without 
delirium (median CFS 6 vs 4). The risk of delirium was greater with increasing frailty [OR 2.9 (1.8–4.6) in CFS 4 vs 1–3; 
OR 12.4 (6.2–24.5) in CFS 8 vs 1–3]. Higher CFS was associated with reduced recognition of delirium (OR of 0.7 (0.3–1.9) 
in CFS 4 compared to 0.2 (0.1–0.7) in CFS 8). These risks were both independent of age and dementia.
Conclusion  We have demonstrated an incremental increase in risk of delirium with increasing frailty. This has important 
clinical implications, suggesting that frailty may provide a more nuanced measure of vulnerability to delirium and poor 
outcomes. However, the most frail patients are least likely to have their delirium diagnosed and there is a significant lack of 
research into the underlying pathophysiology of both of these common geriatric syndromes.
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Introduction

Delirium is an acute, fluctuating confusional state, which 
develops over hours to days [1]. It causes disturbances in 
attention, consciousness, and cognitive function and is 
associated with considerable distress along with poor out-
comes including mortality, institutionalisation, and cognitive 
decline [2, 3]. Recognising delirium is crucial for clinicians 
from all specialties, with overall point prevalence in adult 
inpatients of 19.6% [4]. However, delirium is often not diag-
nosed in the clinical setting [5, 6].
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Frailty is a state in which an individual has a reduction in 
their physiological capacity to respond to external stressors 
[7]. The Clinical Frailty Scale (CFS) is a nine point scale 
(ranging from 1—very fit, to 8—very severely frail, with 
9—representing the terminally ill who are not otherwise 
frail) which is scored based on clinical judgement following 
a thorough history from the patient of their level of function 
2 weeks prior to admission [8]. A number of methods for 
measuring frailty exist, but the CFS is rapid and relatively 
straightforward to complete, and has been shown previously 
to correlate highly with the longer Frailty Index (r = 0.8) [8]. 
Increasing frailty, described with the CFS, has been shown 
to correlate with worsening of outcomes including mortality 
rates, readmission to hospital, and longer hospital stays in 
emergency surgical inpatients, independent of age [9].

Previous work has shown that frailty increases the risk 
of delirium and increases the risk of mortality from delir-
ium [10, 11]. However, there is a significant paucity of data 
regarding the relationship between frailty severity and delir-
ium risk and outcomes, with the few studies that do exist 
shown to be highly heterogenous [10]. For the first time, 
we aimed to explore how frailty throughout the spectrum of 
severity, as measured using the CFS, affected delirium rates 
and recognition in hospitalised older people in the United 
Kingdom.

Methods

Study design and setting

We completed a multi-centre study of delirium screening 
and recognition in three rounds at acute hospitals across the 
United Kingdom. The results of rounds 1 and 2 have been 
published previously [12, 13]. Participation was open to all 
acute hospitals and the data were collected by local staff 
who volunteered; no financial incentives were provided. Fol-
lowing registration guidelines, data collection proforma and 
educational tools were shared via online resources. Round 1 
was carried out prospectively on 14th March 2018, coincid-
ing with World Delirium Day. Round 2 was a retrospective 
study on 14th September 2018 with data collected from the 
patient notes. Round 3 occurred on 13th March 2019 (World 
Delirium Day) acting as a full re-audit of Round 1 and used 
the same methodology. Collected data from round 1 were 
anonymised and entered into pre-formatted excel sheets 
and then collated in a central database. REDCap, a secure 
encrypted data collection software, was used for subsequent 
rounds.

Participants

Inclusion criteria for round 1 were all patients 
aged ≥ 65 years admitted as an emergency to any specialty 
during the 48-h period preceding data collection on 14th 
March 2018 and who were still inpatients at the time of 
assessment. Round 2 included all patients aged ≥ 65 years 
admitted as an emergency to any specialty between 00:00 
and 23:59 on 14th September 2018. Round 3 inclusion cri-
teria were all patients aged ≥ 65 years admitted as an emer-
gency to any specialty within the 24-h period which was 
48–72 h prior to 8 am on 13th March 2019.

Exclusion criteria for all rounds were: patients admitted to 
critical care or those imminently dying, elective admissions, 
patients with clinical records which were unobtainable, or 
any other logistical reasons. Patients without complete data 
for frailty were excluded in this analysis.

Delirium screening and assessment

For Rounds 1 and 3, collaborators at each site assessed 
patients between 08:00 and 20:00 on World Delirium Day 
2018 and 2019. Patients were assessed using 4AT and 
those who scored ≥ 4 had further assessment by a clinician 
using DSM-5 criteria. Patients were then classified as defi-
nite delirium (all DSM-5 criteria met), possible delirium 
(some DSM-5 criteria met), or no delirium. Additional 
data were collected from the patient notes including age, 
gender, dementia status, and specialty, along with whether 
delirium screening was completed and delirium status 
documented. Clinical Frailty Scale (CFS) was recorded 
prospectively following review of the notes and a clinical 
assessment.

Round 2 was a retrospective analysis. The notes of all 
patients identified by the inclusion and exclusion criteria 
were analysed using a method of retrospectively diagnosing 
delirium from the notes that has been validated [13, 14]. The 
data were recorded as above.

Data were collected by individuals with training and 
understanding of delirium and frailty. The data were col-
lected on structured proformas and collated using a struc-
tured database. All individuals collecting data were super-
vised by an individual with specialist training in geriatric 
medicine.

Unrecognised delirium is delirium, identified by the 
assessors using DSM-5 criteria, which has not been identi-
fied and/or recorded in the patient’s notes by the parent team.
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Statistical methods

Statistical analysis was performed using IBM SPSS Statis-
tics 22 (Chicago, IL, USA). Differences between patients 
with and without delirium were analysed using chi-squared 
tests for categorical data and Mann–Whitney U test for con-
tinuous data. Possible delirium was coded as no delirium, 
and probable dementia was coded as dementia.

Binary logistic regression was performed to assess the 
effect of covariates upon delirium prevalence and recogni-
tion. Any missing variables and outcome data were coded 
as missing data, but these participants were included in all 
analysis, provided that data were available on the presence 
or absence of delirium and CFS.

Ethical approval

All data were collected as part of a multi-centre audit to 
assess compliance with NICE guidelines and registered 
through clinical governance departments. Anonymised data 
were securely transferred to the University of Birmingham. 
Ethical approval was obtained for a secondary analysis of the 
anonymised database from the University of Birmingham 
Science, Technology, Engineering, and Mathematics Ethical 
Review Committee (ERN_18-1415A).

Results

The study included 3013 unscheduled admissions over 82 
UK hospital sites. Seventy-six patients were excluded from 
this analysis as data on frailty were missing. This included 
1465 (49.9%) patients from round 1, 655 (22.3%) from 

Table 1   Demographics of patients included within this study

Table displays the demographic descriptive data of all patients 
included within this study. Gender, dementia, screening, speciality, 
death, and institutionalisation are displayed as proportion of total 
patients with missing data excluded. Chi-squared tests have been used 
to demonstrate statistical significance. Age, frailty, and length of stay 
are displayed as median with inter-quartile range. Data are not nor-
mally distributed. Mann–Whitney U tests have been used to demon-
strate statistical significance
The data in the table describe the patients with delirium as older, 
frailer, and more likely to have dementia. The patients with delirium 
are more likely to die, be institutionalised, and have a longer length 
of stay

No delirium
(N = 2454)

Delirium
(N = 483)

p value

Gender—%female (N) 53.7% (1301) 58.5% (280) 0.055
Frailty—median CFS (IQR) 3 (1–4) 6 (5–7) < 0.001
Age—median (IQR) 80 (73–86) 83 (78–89) < 0.001
Dementia—% (N) 14.1% (346) 42.6% (205) < 0.001
Screening—%screened (N) 28.0% (28) 43.9% (212) < 0.001
Speciality
 Acute medicine 30.6% (751) 34.6% (167) < 0.001
 Geriatrics 17.6% (431) 34.8% (168)
 Stroke 4.2% (106) 1.4% (7)
 Other medicine 27.2% (686) 17.3% (85)
 Other surgery 4.6% (113) 0.8% (4)
 General surgery 7.7% (188) 3.9% (19)
 Orthopaedic surgery 7.8% (190) 7.0% (34)

Length of stay—median 
(IQR)

7 (3–13) 10 (6–19) < 0.001

Mortality—% (N) 4.9% (117) 13.5% (64) < 0.001
Discharged to new care home—% (N)
 Institution 4.0% (36) 11.6% (17) < 0.010
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Fig. 1   Risk of delirium with frailty. The odds ratio of prevalent delir-
ium with increasing frailty measured by Clinical Frailty Scale. The 
figure demonstrates increasing risk of delirium with increasing frailty
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Fig. 2   Mortality in patients with and without delirium. The odds ratio 
of mortality for patients with and without delirium plotted against 
frailty measured using the Clinical Frailty Scale. The figure demon-
strates that mortality increases with increasing frailty and patients 
with delirium are more likely to die
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round 2, and 817 (27.8%) from round 3. The characteristics 
of the study population for each round have been previously 
published elsewhere [15]. Delirium prevalence was 16.4% 
(483/2937). The patients with delirium were older, frailer, 
and more likely to have dementia (Table 1).

The risk of delirium by CFS is shown in Fig. 1 and 
increases incrementally with increasing frailty score. 
Patients with a CFS of 4 were nearly three times more 
likely to develop delirium (OR [95% CI] 2.88 [1.83–4.55]) 
and patients with a CFS of 8 were 12 times more likely to 
develop delirium (OR [95% CI] 12.36 [6.24–24.46]) com-
pared to patients considered not frail (CFS 1–3) (Supple-
mentary material Table 1). This risk is independent of age, 
dementia, speciality, and gender.

Frailty and delirium were independent predictors of mor-
tality, and therefore, mortality rate was highest in those with 
frailty and delirium (Fig. 2). Patients with a CFS of 8 with 
no delirium were five times more likely to die than patients 
with a CFS of 1–3 with no delirium (OR [95% CI] 5.55 
[1.98–15.54]) and eight times more likely to die if they had 
delirium (OR [95% CI] 8.14 [3.04–21.80]). The effect of 
delirium on mortality was consistent throughout the CFS.

The effect of frailty on length of stay was significantly 
different for those with and without delirium (two-way anal-
ysis of variance of log, p = 0.013). Length of stay did not 
vary significantly with increasing frailty in individuals with 
delirium (one-way analysis of variance of log, p = 0.263). 
However, in individuals without delirium, length of stay 
increased with increasing frailty (one-way analysis of vari-
ance of log, p < 0.001 and ρ = 0.222, p < 0.001).

When examining overall rates of delirium recognition, 
48.9% (236/483) of cases of delirium were recognised. 
Delirium was less likely to be recognised by the clinical 
team in those who were more frail, with increasing CFS 

corresponding to a reduced likelihood of delirium being rec-
ognised compared to patients considered not frail (CFS 1–3) 
(CFS 1–3 vs CFS 8: OR 0.20) (Fig. 3 and Supplementary 
material Table 2). This risk is independent of age and sex.

Discussion

For the first time, this large, multi-centre study has shown 
that there is an incremental increase in risk of delirium with 
increasing frailty according to the CFS. Importantly, this 
study also showed that the more frail a person is, the less 
likely it is that their delirium will be recognised by the clini-
cal team caring for the patient and the worse their outcomes.

The relationship between delirium and frailty is not well 
understood, with few published studies combining the two 
common geriatric syndromes. A meta-analysis demon-
strated that frailty is an independent risk factor for delirium, 
increasing the risk of subsequent delirium 2.2 times, but 
the studies included were highly heterogenous in terms of 
their study populations and the definitions used for frailty 
and delirium, making the comparison of studies challenging 
[10]. A further limitation of this and previous work was that 
frailty was defined as a dichotomous variable, not provid-
ing insight into the possibility of variable risk of delirium 
with different severities of frailty, as has been shown with 
mortality [9].

The CFS has become increasingly familiar to a wide vari-
ety of clinicians with its inclusion in mainstream guidelines 
[16]. We demonstrated previously that the CFS could be 
used at scale with minimal training [12]. Each additional 
point on the CFS has been shown to be associated with an 
increased risk of both mortality and institutionalisation [8, 
9]. We have additionally shown that each additional point is 
associated with an increasing risk of delirium, with a CFS 
of 8 associated with four times the risk of delirium than a 
CFS of 4. We have also demonstrated that the addition of 
delirium to frailty increases the risk of mortality and this 
risk is consistent throughout the CFS. The increased mor-
tality in frail patients with delirium has been previously 
demonstrated in an ICU population, but the relationship 
between frailty, mortality, and delirium has not been previ-
ously explored [17]. This suggests that CFS can be used to 
risk stratify patients for delirium, with those who are most 
frail highlighted as being at highest risk of delirium and the 
highest risk of death.

Length of stay in frailty was differently affected for 
patients with and without delirium. In patients with delir-
ium, length of stay was not significantly different through 
the CFS, but in patients without delirium, length of stay 
increased with increasing frailty. This suggests that the 
effect of delirium nullifies the effect of frailty on length of 
stay. This interesting relationship has never been previously 
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Fig. 3   Recognition of delirium in frailty. The odds ratio of delirium 
being recognised by the clinical team plotted against frailty measured 
using the Clinical Frailty Scale. The figure demonstrates that recogni-
tion of delirium decreases with increasing frailty
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described and could be due to the complexities of discharge 
in patients with changes in cognitive health and the time 
required to recover from delirium.

In our study, we found that the frailer a patient, the less 
likely their delirium was to be recognised by their clini-
cal team. This represents a significant concern and missed 
opportunity. Whilst we did not replicate these data in our 
recent study [13], other studies have demonstrated that 
outcomes are worse in those patients in whom delirium is 
missed [6]. The reasons for this lack of recognition of delir-
ium in the most frail are likely to be complex, but may be 
due to a misperception by staff that more frail patients are 
expected to have cognitive impairment, and so, if present, 
this is often wrongly assumed to be chronic. Conversely, less 
frail patients may not be ‘expected’ to be confused, and so, 
the presence of confusion may trigger further screening and 
investigation. It is important for clinicians to recognise this 
cognitive bias and the negative impact this has on delirium 
diagnostic rates and outcomes in the most frail.

Interestingly, we found that the risk of unrecognised delir-
ium in frail patients was independent of dementia. Although 
there is uncertainty regarding the diagnosis of delirium 
superimposed on dementia [18], our results show equal 
proportions of missed delirium in those with and without 
dementia. This is in line with previous work [5] and supports 
validation studies for the 4AT which demonstrated similar 
sensitivities, although slightly lower specificities, in people 
with and without dementia [19].

Frailty and delirium share many common features: both 
are multifactorial conditions and are associated with poor 
outcomes. It has been proposed that similar pathophysiology 
underlies both conditions [20], but the precise mechanism 
underlying the relationship between frailty and delirium is 
unknown. Delirium can be considered the manifestation of 
a final common pathway in multiple acute conditions. Key 
processes that lead to a vulnerability to delirium include 
changes in brain connectivity, neuroinflammatory, and vas-
cular changes [21]. Frailty is also associated with a disrup-
tion to the immune function and a pro-inflammatory profile 
along with changes to metabolism and the vasculature [22, 
23]. The processes that are associated with frailty also lead 
to a vulnerability to delirium.

The methodology used has several limitations, which 
have been described previously [12]. Relevant to this analy-
sis, participants were assessed for delirium on just one occa-
sion, which may have missed their delirium due to the fluctu-
ating nature of the condition. This is likely to underestimate 
the true incidence of delirium. The retrospective ascertain-
ment of data used in the second round of data may be biased 
by poor documentation and missing data. However, when 
we explored this further with our data, rates of prevalent 
delirium were similar. Illness severity was not recorded, and 
therefore, we were unable to adjust for this in our analysis. 

Major strengths of this project were the large number of 
participants and sites from throughout the United Kingdom 
and the recording of frailty as ordinal levels of severity.

Conclusions

By recording frailty severity as an ordinal variable in our 
large, multi-centre cohort, we have shown that increasing 
CFS is associated with higher risk but lower recognition or 
delirium. This demonstrates that the CFS may be a useful 
tool for risk stratifying patients for delirium on admission to 
hospital and emphasises the importance of routine screening 
for delirium in all patients.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s41999-​022-​00737-y.
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