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Abstract
Aim: The aim of this scholarly project was to implement and evaluate the efficacy of a tailored, multifaceted 
nursing educational program in prevention, early detection leading to early management of delirium in older 
adults aged 65 and above.

Background: Delirium is a medical emergency which compromises patient safety due to its many negative 
consequences such as falls, prolonged hospitalisation, and increased use of restraints. Delirium is often missed 
or diagnosed late by physicians. As the frontline in patient care, nurses play an important role in early delirium 
detection and prevention. Therefore, educating nurses on delirium prevention and clinical application of a 
delirium screening tool is deemed necessary in caring for the elderly patients aged >65.

Design: This was a three-phase study employing two-independent group pre-post design conducted at two 
mixed acute general medical/surgical wards in a large tertiary hospital.

Methods: Phase 0 was to establish nurses’ baseline knowledge of delirium, incidence of delirium, falls, restraint 
use, and length of stay amongst the eligible patients. Phase I was to implement the educational program which 
comprised of theoretical and practical components to the registered nurses in the two wards. Trained nurses 
then applied modified 4AT and delirium care bundle to eligible patients in Phase II.  

Results: Total of 61 nurses were involved in the training. There was significant improvement in nurses’ 
knowledge of delirium after training, which was sustained at one month later. A total of 100 patients were 
recruited. The incidence of delirium was 8% in phase 0 and 6% in phase II. Patients with delirium had longer length 
of stay than patients without delirium. There was no significant difference in falls, restraint use and length of stay. 

Conclusions: A multifaceted delirium educational program improved nurses’ knowledge in delirium screening 
and prevention. A longer study period for larger enrolment of patients is recommended to evaluate the longer 
term retention of knowledge and the effects on patient care.
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Introduction
Delirium is a medical emergency, characterised by 
an acute onset, altered mental status and altered 
behavioural symptoms. The elderly patients, 
especially the ones with background dementia, are 
more vulnerable to develop delirium. Singapore is 
facing a rapidly aging population which is estimated 
to reach from 15.2% in 2020 to 32% by 2035 [1]. 
About one third of the total hospital admissions are 
occupied by elderly aged 65 and above with multiple 
comorbidities, functional decline, and social issues 
[2]. These vulnerable elderly are at higher risk of 
developing delirium. Delirium is associated with 
poor clinical outcomes, such as increased risk of fall 
and restraint use [3,4], increased long term mortality 
[5,6], and prolonged hospitalisation [7]. The incidence 
of delirium is high and varies across the various 
disciplines in the acute hospital settings.  For example, 
incidence of delirium estimates range from 4% to 
53% among patients with hip fracture, [8], 21.4% in 
cardiac surgery unit [9], 20% post esophagectomy 
[10], and 31.3% to 40.4% in general medical setting 
[11,12]. Healthcare professionals often under recognize 
delirium in its early course, due to the fluctuating 
nature of the disease, especially for hypoactive and 
sub-syndromal types. Delirium is missed among 30% 
of emergency department (ED) physicians and up to 
60% of physicians [13]. Underdiagnosis of delirium 
is a great concern with about 70% of patients being 
overlooked [11].

Early detection and prevention of delirium are 
strongly recommended by various delirium clinical 
guidelines such as National Institute for Health and 
Care Excellence (NICE) for delirium prevention, 
diagnosis, and management [14]; American Geriatrics 
Society guideline for postoperative delirium [15], and 
Registered Nurses Association of Ontario for delirium 
screening, assessment and care [16,17]. These guidelines 

strongly recommend education as an integral part of 
a multicomponent non-pharmacological intervention 
for delirium prevention and detection. Systematic 
reviews also revealed positive outcomes in delirium 
early detection and prevention with education as the 
one of the core components [18,19]. 

Various studies looking at the effect of multicomponent 
non-pharmacological interventions have in 
certain degree reduced the incidence of delirium, 
improved fall prevention, and decreased length of 
stay (LOS) [20-22]. Multiple systematic review, and 
meta-analysis [18,25,26], and evidence based quality 
improvement projects evaluated with before and 
after design, demonstrated that multicomponent 
non-pharmacological interventions, especially the 
Hospital Elderly Life Program (HELP) that included an 
education component for nurses, showed favourable 
results in reducing incidence of delirium and its 
negative consequences [23-25]. 

With the high incidence and under-recognition of 
delirium by physicians, coupled with the benefits of 
nurses’ contribution in screening for and prevention 
of delirium, nurses should be trained by leveraging 
on an effective delirium screening tool and non-
pharmacological measures to reduce new onset of 
delirium during hospital stay and its complications. 
The available evidence which supports delirium 
education for nurses included both theoretical and 
practical components [20-24, 27]. Theoretical components 
consist of definition of delirium, clinical features, risk 
factors and causes, a delirium screening/assessment 
tool, and non-pharmacological measures for delirium 
prevention. The practical components include correct 
application of a delirium screening/assessment 
tool and implementation of non-pharmacological 
measures. 4AT delirium screening tool was chosen as 
it requires minimal training, is easy to use, time saving, 
and with sensitivity and specificity of more than 80% 

What does this paper contribute to the wider global clinical community?

Delirium education, with combination of theoretical and practical components improve nurses’ •	
knowledge in delirium.

4AT, a delirium screening tool, can be adopted for hospital wide use in clinical practice to screen for •	
delirium.

Delirium care bundle consists a set of non-pharmacological interventions, is of benefit to the patients, •	
and helped the nurses in terms of ease of documentation. 
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in the detection of delirium [28-31]. A Singapore version 
of modified 4AT delirium screening tool was used as it 
had achieved sensitivity 100% and specificity 93.6% 
(Li, Lim, & Png, 2020. unpublished result).

The aim of this scholarly project was to explore the 
effect of a tailored, multifaceted educational approach 
for nurses on improving their knowledge of delirium 
and application of the modified 4AT delirium screening 
tool and a bundle of non-pharmacological measures 
in older adults. The effects on patients’ incidence of 
delirium, falls, restraint use, and LOS were included as 
secondary outcomes. 

Methods
Project Design, Setting and Participants

This was a three-phase project employing a two-
independent group pre-post design conducted at two 
mixed medical/surgical wards at the largest tertiary 
hospital in Singapore from 15th July 2020 to 13th Oct 
2020. The total bed capacity was 72, 42 in ward A 
and 30 in ward B. The weekly average percentage of 
patients aged >65 in ward A and B were 88.1% and 
73.3% respectively. The weekly turnover rate was 

10.8% in ward A and 13.6% in ward B. Patients aged 
>65, newly admitted to the two wards under the 
department of Internal Medicine (IM) and General 
Surgery (GS) were all included in the project during 
the study period. There were no exclusion criteria. All 
registered nurses in the two wards were included for 
the training. The project was approved by Centralised 
Institutional Review Board (CIRB) of the institution. 
Written consent was obtained from patients or their 
next of kin.

Instruments

Modified 4AT Delirium Screening Tool

The modified 4AT comprises four items as listed in 
the table 1. Item 3 was modified to test attention by 
counting numbers backwards from 20 to1, instead of 
reciting the months of the year backwards. Reciting 
the months of the year backwards in the local culture 
would be counting from 12 to 1. Counting backwards 
from 20 to 1 has been validated in the local abbreviated 
mental test (AMT). To assist patient’s understanding, 
nurses prompted patient once by subtracting 1 from 
20.

Table1. Modified 4AT Delirium Screening Tool

Items Explanation
1. Alertness An observational assessment of level of alertness
2. AMT4 4 items extracted from the Abbreviated Mental Test (AMT), which asks the patient to 

state their age, date of birth, the current year, and the place they are in.
3. Attention Tests attention by counting numbers backwards from 20 to 1. 
4. Acute change or 
fluctuating course 

Measures the acute change in mental status, which is the core diagnostic feature of de-
lirium. Information to assess this change  can be obtained from the medical records, or 
any referral letter, or from caregivers/family members.

Items 1-3 are done at the bedside, which takes about 2 minutes.

Case Vignettes of Hospitalized Older Adults 
(CVHOA)

Five case vignettes, which were developed and 
evaluated by a panel of geriatric and psychiatric 
experts, were used to assess healthcare providers’ 
knowledge on different subtypes of delirium (Fick, 
Hodo, Lawrence, and Inouye, 2007). The reported 
overall agreement on the cases and the identification 
of delirium subtypes were 84% and 100% respectively 
(Fick et. al, 2007). Using case vignettes provided 
standardised assessment of nurses’ knowledge of 
delirium.

Intervention & Procedure

A delirium workgroup (DWG) was formed consisting of 
a Doctor of Nursing Practice (DNP) student as project 
lead, two geriatricians, three geriatric speciality 
nurses, one general surgeon, and two of the ward 
nurses were identified as the delirium champions. 

In Phase 0, patients’ baseline data were collected by 
the second day upon their admission or transferring 
to the two wards. Only patients admitted under the 
department of Internal Medicine (IM) and General 
Surgery (GS) were included in this project. Written 
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consent was obtained from patients or their next 
of kin before data collection and examination of 
patient’s mental status by checking their orientation 
to time, person and place (TPP). DWG members 
assessed TPP on each patient twice daily until their 
discharge. Modified 4AT was performed twice daily if 
patients failed to identify any one of the TPP correctly. 
If modified 4AT score was >4, nurse in-charge 
was notified to inform the primary team doctors. 
Appropriate investigations and management were 
then initiated by the primary team doctors using the 
Computerised Physician Order Entry (CPOE) system. 
Nurses carried out the primary team doctors’ orders 
as documented in CPOE and Clindoc (a secured online 
documentation) an routine nursing care. Diagnosis of 
delirium, falls, restraint use, and LOS were collected. 
Nurses’ demographic data were collected at last week 
of Phase 0 and nurses’ knowledge of delirium were 
evaluated using CVHOA at the same period. 

Phase I involved the implementation of the multifaceted 
educational program amongst nursing staff. DNP 
student, geriatric nurses and ward champions 
conducted the educational training which consisted of 
both theoretical and practical components. Theoretical 
components consisted of delirium definition, clinical 
features, predisposing and precipitating factors, 
comparison between delirium and dementia, 
common underlying causes, non-pharmacological 
measures grouped as “delirium care bundle (DCB)”, 
case vignettes to differentiate dementia and subtypes 
of delirium, and the modified 4AT delirium screening 
tool. Theoretical knowledge was conducted through a 
series of one hour long in-service session to cover all 
the ward nurses. The practical components included 
appropriate application of the modified 4AT and 
implementation of DCB. DCB consisted of reality 
orientation, sensory stimulation, maintain hydration 
and nutrition, ensure elimination, early mobilization, 
promote comfort, sleep hygiene, and avoidance of 
restrain use. Nurses’ knowledge of delirium was 
measured using CVHOA one week after each training 
session over a total of two weeks.

Phase II examined how well the nurses in the two wards 
applied their knowledge in the clinical setting. They 
were tasked to assess all eligible patients admitted 
under IM and GS for their mental state, by checking 
patients’ orientation to TPP once per shift three times 
per day as the signs and symptoms of delirium typically 

fluctuate. If patient was unable to identify any one of 
the TPP correctly, nurses proceeded to screen patient 
with the modified 4AT and initiate DCB. If the score 
was >4, nurses would notify the primary team doctors. 
Primary team doctors followed the standard practice 
as in Phase 0. Nurses also carried out the primary team 
doctors’ orders as documented in CPOE and Clindoc. 
The incidence of delirium, falls, restraint use, and LOS 
were documented. All patients were assessed daily 
until their discharge or transfer. Nurses’ knowledge 
of delirium at 1-month post training were measured 
using CVHOA before the end of the project. Ongoing 
support by DWG members was provided to nurses 
on weekly interval and ad hoc basis if there were any 
queries. Feedback from nurses was gathered during 
Phase I and Phase II. 

Measurements

Baseline Data

Patients’ data collected included age, gender, race, 
educational level, current smoking and alcohol history, 
number of chronic medical conditions, accommodation 
and ambulatory status, number of delirium risk factors, 
history of falls, falls during hospitalization, restraint 
use, and LOS. Nurses’ demographic data included age, 
gender, race, educational level, years of experience, 
prior education in delirium, prior experience in 
nursing patients with delirium, awareness of delirium 
screening tool, and awareness of the availability of 
delirium education materials. 

Primary Outcomes

The primary outcomes of this study were to examine 
nurses’ knowledge of delirium, TPP screening rate, 
4AT screening rate, and uptake of DCB. Nurses’ 
knowledge of delirium was measured by the total 
number of correct answers identified in CVHOA. TPP 
screening rate was calculated as the total number 
of TPP checked by nurses on each eligible patient 
divided by the ideal total number of TPP checked on 
each patient within the patient’s hospitalization in 
the study ward. The ideal total number of TPP was 
calculated using the days of hospitalization times 
three as TPP was checked at three times per day. The 
4AT screening rate was calculated as the total number 
of 4AT checked by nurses on each eligible patient 
divided by the ideal total number of 4AT performed 
on each eligible patient. The ideal total number of 
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4AT was calculated using three times the number of 
days of which patient failed to answer any one of the 
TPP correctly within the patient’s hospitalization in 
the study ward. 4AT was not routinely checked on all 
patients, unless there was a change of mental status. 
The uptake of DCB was calculated as the number of 
DCB each eligible patient received divided by the ideal 
total number of DCB each eligible was supposed to 
receive. The ideal total number of DCB was calculated 
the same way as the ideal number of ideal 4AT being 
calculated. 

Secondary Outcomes

The secondary outcome measures were incidence of 
delirium, falls rates, restraint use, and LOS. Incidence 
of delirium was defined as the total number of new 
delirium cases detected during hospitalisation within 
the project period. Falls rates was defined as number 
of falls per 1,000 person-years occupied. Length of 
stay was defined as the number of days in the hospital 
from the date of admission to the the date of discharge 
or transferring out from the two wards. 

Analysis

Statistical Package for the Social Sciences (SPSS) 
version 25 (SPSS Inc., Chicago, IL) was used to perform 
the data analysis. For quantitative data, descriptive 
statistics were analysed, including mean, standard 
deviation, number and percentage. Independent t 

test was used to compare the difference for numerical 
data. Chi square test was used for compare categorical 
data. TPP screening rate was analysed using X2 test 
to compare patients with delirium vs no delirium 
received TPP screening with a cut-off point 80% in 
Phase II. For those patients who need to be screened 
using modified 4AT, 4AT screening rate and delirium 
update rate were compared using a cut-off point of 
80%. Repeated measure ANOVA was used to compare 
nurses’ knowledge of delirium in Phase 0, Phase I, 
and Phase II. P value of 0.05 or lesser was considered 
significant.

Results
Study Participants

Patients

There was a total of 189 eligible patients admitted to 
the two wards in Phase 0 and Phase II. Total of 100 
patients consented to the project with 50 each in both 
Phase 0 and Phase II. The recruitment percentage was 
similar in the two wards with 67.74% at ward A and 
61.70% at ward B in Phase 0, and 45.21% at ward A 
and 45.95% at ward B in Phase II (Table 2.). There was 
no significant difference in baseline characteristics 
of patients in Phase 0 and Phase II except number 
of comorbidities which were higher in Phase 0 with 
(M=9.4, SD=3.46) than Phase II (M=7.84, SD=3.38); 
t(98)=2.28, p=0.03 (Table 3.).

Table2. Recruitment Percentage & Reasons for Decline

 Phase 0 Phase II

Wards  Ward A Ward B Total  Ward A Ward B Post Total

Recruited  21 29 50  33 17 50

Declined  10 19 29  40 20 60

Total Admission (IM/GS*)  31 48 79  73 37 110

Recruit percentage  67.74% 61.70% 63.29%  45.21% 45.95% 45.45%

Reasons for decline Declined by patient - 6 Declined by patient - 7

Declined by family member - 14 Declined by family member- 23

Missed opportunity to ask for consent 
due to the working arrangement - 5 

Unable to meet Family member to obtain 
consent due to working  arrangement – 9

Readmission – 1Missed due to short LOS - 3

Care taken over and transferred out 
to another Discipline – 1

*IM = Internal Medicine; GS = General Surgery
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Table3. Baseline Characteristics of Patients (n = 100)

Characteristics Phase 0 Phase II X2 p value
Age in years, Mean (+ SD) 76.4 (+7.62) 77.8 (+7.86) 0.37
Gender, n (%) Male 17 (34%) 9 (18%) 0.002 0.64
 Female 33 (66%) 41 (82%)
Race, n (%) Chinese 44 (88%) 43 (86%) 0.95 0.92

 Malay 1 (2%) 5 (10%)

 Indian 5 (10%) 2 (4%)

Education, n (%) No education 12 (24%) 20 (40%) 6.51 0.69
 Primary 25 (50%) 17 (34%)
 Secondary 10 (20%) 10 (20%)

 Tertiary 3 (6%) 3 (6%)

Current smoke history, n (%) Yes 6 (12%) 2 (4%) 3.72 0.45

 No 37 (74%) 42 (84%)

 Ex-smoker 7 (14%) 6 (12%)

Current alcohol history, n (%) Yes 3 (6%) 0 0.22 0.89

 No 41 (82%) 49 (98%)

 Ex-drinker 6 (12%) 1 (2%)

Accommodation, n (%) Alone 6 (12%) 7 (14%) 3.35 0.50

 With Helper 2 (4%) 0 

 With Family 42 (84%) 42 (84%)
 Nursing Home 0 1 (2%)
Ambulating Status, n (%) Independent 30 (60%) 26 (52%) 25.00 0.07
 Walking Frame 4 (8%) 4 (8%)
 Walking Stick 9 (18%) 16 (32%)
 Wheelchair 3 (6%) 2 (4%)

 Bedbound 4 (8%) 2 (4%)

Functional status, n (%) Home Bound 14 (28%) 11 (22%) 0.004 0.64
 Community ambulant 36 (72%) 39 (78%)
Fall history, n (%) Yes 23 (46%) 22 (41%) 2.71 0.10
 No 27 (54%) 28 (59%)
No. of Comorbidities, Mean (+ SD) 9.4 (+3.46) 7.84 (+3.38) 0.03
Delirium Risk Factors, Mean (+ SD) 7.68 (+2.40) 7.56 (+2.82) 0.82

Nurses

There were 63 registered nurses in the two wards. 61 
of them were included in the project as one nurse was 
on non-pay leave, and one was on long hospitalization 
leave. Their characteristics were summarised in table 

4. There were two nurses from ward B who dropped 
out in Phase I. One of them was transferred out, 
and the other was deployed. In Phase II, five nurses 
dropped out (two resignations, two transfer out, and 
one external deployment). Therefore, a total of 54 
nurses were included in the final data analysis. A total 
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of 18 training sessions were conducted to train the 61 
nurses. Each session only involved 5 nurses to avoid 

over-crowding and maintain social distancing during 
the current COVID-19 pandemic.

Primary Outcomes

Nurses’ Delirium Knowledge

There was a significant positive effect of the multifaceted 
educational approach in improving nurses’ knowledge 
of delirium with Wilks’ Lamda=0.49, F(2, 54)=27.11, 
p<0.001. Pairwise comparison showed that there 
was a significant improvement in nurses’ knowledge 
of delirium with p<0.05 in both Phase 0 vs Phase I, 
and Phase 0 vs Phase II (p<0.05). The results were 
sustained at one month post training with p=0.28 
between Phase I and Phase II.

TPP, 4AT and DCB

There was no difference between patients with 
delirium versus no delirium in receiving TPP screening 
in Phase II at cut off point of 80% with X2(1)=0.45, 
p=0.47. 12 patients in Phase 0 and 9 patients in Phase 
II who needed 4AT screening. None of the patients 
who identified TPP correctly developed delirium 
during the entire hospitalization. There was no 
difference between patients who need 4AT screening 
in Phase 0 & Phase II with X2(1)=0.54, p=0.46. Only 4 
out of the 9 patients, who underwent 4AT screening 
and had delirium bundle, achieved more 80% or more 
documentation rate. 

Secondary Outcomes

Incidence of Delirium

There were 4 (8%) patients diagnosed with delirium 
in Phase 0 and 3 (6%) patients diagnosed with 
delirium in Phase II. There was no significant statistical 
difference in the diagnosis of delirium between two 
patient groups X2(1)=0.28, p=0.87.

Fall and Restraint Use

There were no falls in Phase 0. However, there was one 
patient who fell in toilet while showering in Phase II. 
This patient had no prior history of fall, low delirium 
risk, and three background comorbidities. There was 
no significant statistical difference in restraint use 
between two patient groups X2(1)=4, p=0.41.  

LOS

Patients with delirium had a longer LOS with 
difference of 6.77 days (M=12.75, SD=4.65) than 
those without delirium (M=5.98, SD=5.38) in Phase 
0, t(48)=2.43, p=0.02. However, different result was 
generated in LOS comparison for patient with and 
without delirium in Phase II. Despite the difference 
of 6.29 days in mean LOS between patients with 
delirium (M=13.67, SD=2.31) vs without delirium 
(M=7.38, SD=7.50), the statistical analysis did not 

Table4. Characteristics of Nurses (n=61)

Characteristics

Working experience in years, Mean (+SD) 7.8 (+4.33)

Education Level, n (%)

          Diploma 24 (39.3%)

          Bachelor Degree 33 (54.1%)

          Master Degree 2 (3.3%)

          Missing 2 (3.3%)

Experience in Nursing Delirium Patients, n (%) 58 (95.1%)

Not attended any Delirium Talk Before, n (%) 37 (60.7%)

Not Aware of availability of Delirium Teaching Materials in the Hospital, n (%) 59 (96.7%)

Awareness of Delirium Screening Tool, n (%) 12 (19.7%)

Identified at least One Delirium Screening Tool Correctly, n (%) 7 (11.5%)
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show any significance t(48)=1.43, p=0.16. There was 
no statistical significance in LOS for patients with 
delirium between Phase 0 (M = 12.75, SD = 4.65) & 
Phase II (M = 13.67, SD = 2.31), t= -0.31, p=0.77.

Discussion 
This is the first prospective project studying the impact 
of a multifaceted educational approach combining 
theory and practice, which empowered nurses to 
apply their acquired knowledge to screen at-risk 
patients for delirium and initiate early prevention 
strategies in mixed medical/surgical units. It adopted 
a simple method to enable better knowledge synthesis 
and application in clinical practice by nurses. Not only 
were nurses’ knowledge of delirium evaluated using 
a set of delirium case vignette, a measure of patient 
outcomes that would reflect the effectiveness of the 
training program on patient care was also afforded. 
Prior similar studies or projects were conducted 
mainly using Confusion Assessment Method (CAM) or 
other delirium screening tool [19-24]. The 4AT has not 
been widely utilized internationally until recent years 
with its easy use, time saving administration, and high 
sensitivity and specificity [28-31]. This project added 
value on further enhancing the use of 4AT delirium 
screening tool to benefit more patients. 

The nurses’ knowledge of delirium was grossly 
inadequate before the training with 60.7% of them 
having never attended any delirium related talk despite 
the fact that 95.1% of them had nursed a patient with 
delirium before. The nurses were not aware of the 
education material on delirium available online in the 
hospital for them to refer to either. Since Singapore is 
rapidly ageing, there will be more seniors occupying 
the inpatient beds in the hospitals, and delirium has 
been documented to be frequently overlooked by 
the local physicians (Chin, Koh, Tay, Tan, & Merchant, 
2016). Nurses are at a better position to recognize an 
early change in mental status or behavior since the 
frequency of contact between nurses and patients 
is longer compared to the physicians’.  It is therefore 
more worthwhile to educate the nurses hospital wide 
to improve awareness of delirium in order to facilitate 
early screening, work up for causes and management 
of delirium as soon as the suspicion is raised (Lim, 
Chiam, Goh, Zhang, Png, & Li, 2019).

There was a significant increase in nurses’ knowledge 
of delirium at 1 week post training that was sustained 

after 1 month post training. Small group face-to-face 
training with simple information in combination 
with case discussions and ongoing bedside support 
(van den Boogaard, et al. 2009) by delirium ward 
champions could have played a very important part 
in sustaining the knowledge. E-learning tool for 
delirium alone may not be a good option in increasing 
knowledge or improving patient outcome (Detroyer, 
et al. 2018). The feedback obtained from nurses post 
training were favourable for the face to face encounter, 
and most of them preferred a real time interactive 
lecture and discussion compared to the passive online 
learning method.  The active participation during case 
discussions improved understanding and retention of 
knowledge since the cases presented for teaching were 
common clinical vignettes which were familiar to the 
nurses during their day to day work. However, given 
the current pandemic situation where there were 
strict rules imposed by the Government to observe 
safe distancing, a compromise has to be struck. The 
teaching sessions took place with small groups of five 
nurses per session. It was tiring for the trainers to 
have to repeat the training 18 times in order to train 
all the nurses in the two wards. However, the small 
group teaching provoked more active participation 
and discussion. In order to sustain the education 
effort, there were identified ward champions to 
provide ongoing support as well as supplemental post 
E-learning on the hospital’s intranet. The e resources 
will help to keep the nurses up to date with recent 
development on delirium. 

Using TPP to assess patients’ mental status for 
confusion is fast and effective in filtering patients at 
risk of delirium and to avoid routine implementation 
of 4AT to screen all elderly on a three times per day 
basis as this may give rise to fatigue and over diagnosis. 
Although the modified 4AT can be administered in 
less than 3 minutes per patient, it will substantially 
increase nurses’ workload. Routine screening with 
the modified 4AT was also not recommended in the 
author’s project since an abnormal score may be 
due to underlying chronic cognitive disorder like 
dementia. The nurses have not been formally educated 
on dementia and neither were they confident to 
distinguish between delirium and dementia. The next 
step of the education initiatives would be to teach the 
nurses on basics of dementia, behavioural symptoms 
and the differences between dementia and delirium.
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Another strength of this study was the implementation 
of the delirium care bundle. All the 9 patients who 
failed in identifying TPP correctly in Phase II were all 
initiated DCB. It served two purpose in this study. DCB 
was implemented to patients once they failed identify 
any one of the components in TPP regardless it was 
due to delirium, dementia or depression. DCB served 
as a prophylaxes in delirium prevention. For patients 
who were diagnosed delirium, DCB was served as 
an intervention measure to reduce complications of 
delirium. 

The incidence of delirium was low in this project which 
could have been contributed by the small number of 
patients recruited. A significant number of patients 
requested for their family members to provide 
consent while some were unable to give consent due 
to their mental status. It is the typical Asian culture of 
children dominance, and leaving important decisions 
to family members (Tsai, 2010), which at times, can 
be frustrating and may well go against the patient’s 
autonomy in certain situations. In this study, some of 
the family members were either unwilling to provide 
consent or had no time to come to the hospital to 
sign consent due to the current pandemic. There 
was no e-consent available for this project and the 
new research regulations in the author’s institution 
require written consent from patient or family 
members further impeded the recruitment rate. The 
short duration of this study had also impacted on the 
recruitment rate.

Out of the total of 21 patients who needed 4AT screen, 
none of them had a fall. For the only patient who fell in 
Phase II, delirium was not attributed as the cause. Low 
fall rate could also be explained by the widespread 
use of restraints and extra precaution taken by 
nurses in nursing patients with delirium. Usage of 
physical restraints is rampant in the Asian culture 
to reduce risk of falls and injuries among the elderly 
who are unable to understand instructions (Chien 
& Lee, 2007; Eskandari, Abdullah, Zainal, & Wong, 
2017). The current challenge of having to reduce or 
remove restraint use requires a change in culture and 
mind set as this was the traditional teaching passed 
down from the previous generations of nurses. The 
use of restraints was also contributed by the lack 
of understanding among the nurses on the needs 
of a person with dementia, especially the social and 

emotional needs. In the busy acute wards, the nurses 
prioritize their time attending to the patients’ physical 
needs and tend to neglect the patients’ other needs 
until a looming crisis consisting of screaming and 
physical aggression (Lim, Leng, Li, & Zhang, 2019). 
All the nurses were taught to nurse patients with 
hyperactive or mixed type delirium near the nursing 
counter for better supervision. 

The results also showed that patients with delirium 
stayed longer than patients without delirium which was 
in line with other studies (Geriatric Medicine Research 
Collaborative, 2019; McCusker, Cole, Dendukuri, & 
Belzile, 2003; Stevens, de Moore, & Simpson, 1998). 
However, there was no difference in LOS between 
patients who were diagnosed with delirium in Phase 
0 and Phase II. This could have been impacted by the 
small sample size. The difference of 6.29 days in mean 
LOS for patients with delirium vs without delirium in 
Phase II did not achieve a statistical significance as 
the SD value of 7.50 was bigger than the mean of 7.38. 
This could have been impacted by the small sample 
size too. Prolonged length of stay is associated with 
poor patient outcome like nosocomial infections, cost 
and functional decline (Lim, Doshi, Castasus, Lim, & 
Mamun, 2006). Therefore, a more robust study such 
as clustered randomized control study may produce 
better results. 

Conclusion 
This pilot study demonstrated significant improvement 
of nurses’ knowledge in delirium. Though there were 
no significant differences in patients’ outcome, such 
as fall, restraint use, and length of stay, the benefits 
of a training program which equips nurses with basic 
knowledge in delirium prevention & early screening 
cannot be undermined. Long term knowledge 
sustainability is to be investigated at 6 month and 
1-year interval.
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