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Abstract

Introduction: Delirium has been consistently linked to poor health outcomes in the older people.
There are limited studies investigating the outcomes in patients with delirium in the older population
admitted to the acute medical assessment units (MAU). Objective: The primary objective of this study
was to investigate the effects of delirium on the various health outcomes in the older patients
admitted to the MAU. Methods: This was a retrospective cohort study based on analysis of hospital
notes of patients older than 65 years admitted acutely to MAU at Ysbyty Ystrad Fawr (YYF) Hospital.
The primary endpoints were length of hospital stay, readmission, and mortality. The outcomes were
compared in the older patients diagnosed with delirium and those without delirium. Results: 200
patients were included in the study. 100 with delirium and 100 without delirium. Patients with
delirium had significantly longer hospital stay as compared to patients without delirium (22 vs 9
days) (p<0.001). Patients with delirium had a significantly (p<0.001) higher inpatient mortality as
compared to patients without delirium. Patients with delirium also had a significantly higher 30-day
and 90-day mortality as compared to patients without delirium. There was no significant difference
in the 30-day readmission between patients with delirium and those without delirium (43% vs 57%).
Conclusion: Poorer health outcomes were noted in older patients diagnosed with delirium on
admission to the medical assessment unit in this study. The sub-analysis showed lower incidence of
delirium in patients living with a companion. This needs further investigation with larger studies
before concluding on significance of companionship in relation to delirium.

Keywords: dementia; clinical outcomes; mortality; hospital; older people

1. Introduction

Delirium is a complex clinical syndrome which often presents as an acute onset confusion along
with sudden fluctuating disturbance of intellectual and mental function. It is commonly associated
with hallucinations or inattention. [1]. Delirium can usually be treated by addressing the underlying
medical or surgical cause. It differs from dementia due to its nature of more acute onset, fluctuating
presentation and usually resolves upon treatment of the underlying precipitating factors whereas
Dementia is more progressive in nature and involving more than two cognitive domains over more
than six-months. [2]

Delirium is comparatively more common in the older people and can be a sole presentation of
serious medical conditions like acute myocardial infarction or sepsis [3]. A recent systematic review
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showed that delirium is present in approximately 50% of hospitalized older patients (aged 65 years
or older) [4]. Moreover, the risk of developing delirium in the elderly can range from 15-20% after
planned surgeries which could increase to over half of the patients undergoing more complex
surgical procedures including traumatic femoral fracture or cardiac-thoracic surgeries [5,6]. Delirium
diagnosis in the older people is associated with higher risk of adverse clinical outcomes [7]. Delirium
has been associated with poor mortality outcomes which have not improved over the last thirty years,
whereas in comparison other medical conditions have shown consistent improvement in mortality
over the years [8].

In addition to the worse hospital outcomes including longer length of hospital stays and
recurrent hospital admissions, delirium has also been associated with worsening cognition and
decline in functional state, which increases risk of developing dementia [9-11]. Delirium not only
increases morbidity burden for patients but also adds to family and care-giver stress. Additionally, it
leads to increased pressures and financial costs on the healthcare system [12].

Most of the existing literature and research highlights clinical outcomes in the delirium patients
admitted to the high-dependency units (HDU) or intensive care units (ICU) [13]. However, there is
scarcity of data on the impact of delirium on causative relations or health-related outcomes in the
older patients admitted to general medical wards or acute medical assessment units [14-16].

The main purpose of this study was to evaluate the impact of delirium on clinical outcomes such
as mortality, readmissions and length of hospital stay in the older patients (265 years) admitted to a
local general hospital. The additional objective is to observe any findings which might predispose
these patients to development of delirium.

2. Methods
2.1. Study Design

This was a retrospective observational cohort study based on analysis of hospital notes of
patients older than 65 years admitted acutely to medical assessment unit (MAU) at Ysbyty Ystrad
Fawr (YYF) Hospital. Short-term health outcomes were defined as the length of stay (LOS), in-
hospital mortality, 30-day and 90 days all-cause mortality and 30-day readmission. Discharge date,
mortality and readmission information were gathered from the clinical works station (CWS). CWS is
a software which provides access to scanned hospital notes and other clinical information.

2.2. Setting

Medical assessment unit (MAU) at YYF Hospital is a critical component of the hospital’s acute
medical services, designed to provide rapid and comprehensive assessment, diagnosis, and treatment
for patients presenting with acute medical conditions. Patients are typically referred to the MAU by
the general practitioners, paramedics, or other healthcare practitioners.

The existing coded data for all the patients above the age of 65 years admitted in the year 2023
was reviewed. All patients less than 65 years of age and unidentifiable patients were excluded. 100
consecutive patients with delirium and 100 consecutive patients without delirium were selected from
this sample.

2.3. Data and Statistical Analysis

All the relevant data including information on screening for delirium, co-morbidities, clinical
outcomes such as LOS care needs before admission and at discharge, mortality, and readmission, was
collected retrospectively from the clerking proformas and electronically scanned medical notes on
the clinical work station. The data was reviewed between 1st January 2024 and 31st December 2024.
The selected sample was divided into two groups: patients with delirium and patients without
delirium.

The 4 A’s test (4AT) is a short screening tool for delirium and cognitive impairment developed
in the UK [17] The 4AT is a simple and short (<2 min) delirium detection tool designed for easy and
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effective clinical use. It does not require special training. The 4AT is the most-validated delirium tool
in the literature, with >27 diagnostic test accuracy studies involving >5000 patients. It is highly
sensitive and specific. It is proven in routine care, with high completion rates, and delirium detection
at expected clinical rates.

Delirium was defined on the basis of case notes recording of new confusion, increased
drowsiness or agitation and a 4AT of 4 or more. Patients without delirium were defined as patients
who were admitted for reasons other than the ones defined as delirium and whose 4AT was less than
4.

The index admission was defined as any one episode of admission until discharge or death. The
two samples were compared for adverse outcomes including LOS. Mortality analyses were done for
30 and 90 days from the date of index admission. Readmission analyses were done for 30 days
following the date of discharge from the index admission. All statistics were conducted using
STATISTICA StatSoft data analysis software system version 9.1 (Statistica Inc., 2010).

Ethical approval was not required for this service evaluation, however all questions and forms
required to carry out the study were sent to the Aneurin Bevan University Health Board Research
and Development (ABUHB R & D) Department, to assess risks to patient identification and the Health
Board. ABUHB R & D approved the study with no further need for ethical approval.

3. Results

The total number of patients assessed in MAU from 1/01/2023 to 31/12/2023 were 8206. Mean
age of the patients was 65 years (range = 16 to 103 years) and 56% were females. Most patients (82.1%,
n=6732) were assessed out from MAU without requiring an admission to the hospital bed.

The mean age of the study sample was 82.2+8.0 years. There was no significant difference in the
number of male or female patients between the two groups. The average number of drugs that
patients were prescribed at the time of admission were 9.8+4.3. There was no significant difference in
the average number of drugs between patients with delirium (10.2+4.2) and patients without delirium
(9.5+4.4). The average clinical frailty scale was 6.0£1.2. The CFS score was significantly higher in
patients with delirium 6.2+1.2 compared to patients without delirium 5.7+1.2.

The detailed patient characteristics of all patients with or without delirium are shown in Table

One-quarter (25%, n=50) of total sample had known diagnosis of dementia. Only 14% (n=7)
patients without delirium had a diagnosis of dementia. In comparison, most patients with delirium
(86%, n=43) had dementia and this was significantly higher when compared to patients without
delirium.

Most patients (86%, n=172) of the total sample were admitted from their own home. Only 7.5%
(n=15) patients were admitted from care homes. Among the patients admitted from their own home,
there was no statistical difference in the incidence of delirium. However, among patients admitted
from care homes, the incidence of delirium was significantly higher (93%, n=14).

Table 1. Baseline characteristics for all patients with and without delirium.

All patients Non-Delirium  Delirium P value

n (%) 200 100 100

Age (mean, range) +5D 83.2+8.0 81.04+8.0 83.32+7.8 P=0.042
Females; n (%) 107/202 51 (47.7%) 56 (52.2%)  0.51ns
Admitted from own home n (%) 172 (86%) 92 (53.4%) 80 (46.6%) 0.21ns
Admitted from care home n (%) 15 (7.5%) 1 (6.6%) 14 (93.3%) P <0.001
Average no of drugs + SD 9.8+4.3 9.5+4.4 10.2+4.2 0.27 ns
Average CCI +5D 5.3+1.9 5.0+4.7 5.53+2.1 0.07 ns

Average CFS+5D 6.0+1.2 5.74+1.2 6.20+1.2 0.008
Average 4-AT 3.4+3.6 0.07+0.35 6.66:2.1 <0.001
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5 — —
roportion diagnosed wit 50 (25%) 7 (14%) 43 (86%)  <0.001
dementia

The reasons for acute admission are shown in Table 2.

Table 2. Reason for admission.

All patients Non-delirium Delirium

Imbalance 25 20 5
ACS 1 0
Anaemia 1 1 0
AKI 24 6 18

AF 1 1 0
cancer 1 0 1
cellulitis 8 7 1
costochondritis 1 1 0
Headache 2 2 0
Heart Failure 12 9 3
Hypertension 2 2 0
IHD 7 7 0
Imbalance 25 20 5
LRTI 55 25 30

PE (Pulmonary Embolism) 2 1 1
Sepsis 18 2 16
Stroke 6 3 3
UTI 28 7 21

The mean LOS for the total sample was 18.5+31.3 days. Patients with delirium had a longer LOS
(26.4+33.9days) as compared to patients without delirium (10.7+26.3days). The hospital stay was
significantly higher in patients with delirium (p<0.001) as shown in the Box & Whisker plot (Figure
1).
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Figure 1. Box & Whisker plot: duration of hospital stay in patients with and without delirium.
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Overall, the inpatient mortality was 10% and majority (90%) who died had delirium. The
inpatient mortality in patients with delirium was significantly higher (p<0.001) as compared to those
without delirium. The clinical outcomes are shown in Table 3.

Patients with delirium also had a significantly higher 30-day mortality (23/30, 76.7%) as
compared to patients without delirium (7/30, 23.3%). The mortality in patients with delirium
remained significantly (35/46, 70.1%, p<0.001) higher at 90-day mortality as compared to patients
without delirium (11/46, 23.9%). The patients with delirium have a significantly lower (p=0.0062)
survival over time as demonstrated in the KM survival graphs (Figure 2)

There was no significant difference in the 30-day readmission between the patients with
delirium (15/35, 42.9%) and without delirium (20/35, (57.1%).

Table 3. Clinical outcomes for all patients with or without delirium.

All patients ND D P value

LOS+SD 17.93+  10.94+26.34 24.91+31.42 P=0.007

% Inpatient mortality 2(%20?;) 2/20 (10%)  18/20 (90%) P<0.001
30-days mortality 30/200  7/30 (23.3%) 23/30 (76.7%) P<0.001
90 days mortality 46/200  11/46 (23.9%) 35/46 (70.1%) P<0.001

30 days readmission rate 35/200  20/35 (57.1%) 15/35 (42.9%) P=NS

Cumulative Proportion Sundving (Kaplan-M eier)
x RIP 4+ Alive Gehans Wilcoxons test for difference p=0.0062
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Figure 2. KM survival graph for patients with delirium as compared to non-delirium.

A sub-analysis was completed to appraise the impact of companionship on incidence of
delirium. Over half of the patients (54%, n=108) of the total sample were living alone. There was no
statistically significant association between living alone and incidence of delirium. (p=0.1) Table 4

However, 32% (n=64) of whole study cohort were living with spouse/partner. Among those who
did not develop delirium, nearly two-thirds (n=41, 64.1%) had a companion. In contrast, among
patients who did develop delirium, only about one-third (n=23, 35.9%) had companionship. This
difference was statistically significant (p<0.00015) Table 4
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Table 4. Sub-analysis: impact of companionship on incidence of delirium.

All patients Non-Delirium  Delirium P value

n (%) 200 100 100
Living Alone n (%) 108 (54%) 48 (44.4%) 60 (55.6%)  0.10ns
Living with Spouse/partner n

) 64 (32%) 41 (64.1%)  23(35.9%) P<0.0015

4. Discussion

The prevalence of delirium in this study was 50% which was similar to other studies [18].
Additionally, patients with delirium were significantly more likely to have longer hospital stays and
higher rates of mortality than those without delirium.

In this study the average age of the patients was 82. There was no significant difference
statistically between the age of the patients with delirium compared to the patients without delirium.
This is consistent with many studies done prior to this study [19].

We also found in this study that patients with delirium were more likely to have a higher CFS
(6.2) compared to patients without delirium (5.7). This finding has been consistently demonstrated in
previous studies [20,21]

In this study patients with dementia (n=50) were significantly more likely to develop delirium
(n=43, 86%) as compared to patients without dementia (n=7, 14%). Dementia has been established as
a risk factor for development of delirium [22] and have been associated with poorer outcomes in the
hospital setting [23]. Many studies in the past have had similar findings [24]

In our study we found that the average number of drugs patients were on was 9.8. There was no
significant difference in the average number of drugs between patients with delirium (10.15+4.23)
and patients without delirium (9.48+4.39). This was similar when compared to other studies [25].

On sub-analysis of this retrospective study, we noted that a higher proportion who were living
with a spouse (n=41, 64.1%) did not develop delirium. In contrast, companionship was observed in
only one-third patients who developed delirium. (n=23, 35.9%) and this was significantly different
(p<0.0015). There have been studies in the past looking into the impact of delirium on family
caregivers [26] but, we were unable to find any studies which looked at the impact of companionship
on incidence of delirium.

In our study we also found that the incidence of delirium was significantly higher (93%, n=14)
among patients admitted from care homes. This is slightly higher compared to similar studies which
found incidence in the range of 10 to 60% [27]. This may be due to several factors including the fact
that the delirium screening tools used in these studies were different and the higher prevalence of
dementia in our patient groups. We propose this to be investigated with higher powered study.
However, this study emphasizes that delirium screening, diagnosis and early management as
highlighted in the literature, particularly those living with dementia [28].

This study has several weaknesses. It is a single centred study with a small number of patients
and many other patient characteristics and impact of acute illness have not factored whilst calculating
mortality. However, this study adds more knowledge and awareness that delirium is associated with
poorer outcomes particularly longer hospital stay and higher mortality. This study aligns with
recommended delirium screening for all patients admitted with acute medical illness as per National
Audit of Dementia Care in General Hospitals in the UK [29].

5. Conclusions

Older patients above the age of 65 admitted with medical assessment unit with delirium are
likely to have as significantly higher mortality and length of hospital stay as compared to patients
without delirium. This study supports that all acutely unless patients requiring admission to the
general hospital should be actively screened for underlying delirium and delirium care plan should
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be commenced promptly. Patients who were living with a companion prior to admission had less
incidence of delirium. Further studies with a larger sample size to further explore these finding.
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