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Abstract 

Background Patients with cognitive impairment are at greater risk of hospital acquired complications, longer hospi-
tal stays, and poor health outcomes compared to patients without cognitive impairment. The Cognitive Impairment 
Support Program is a multi-disciplinary approach to improve screening rates and awareness of patients with cogni-
tive impairment and guide clinician response and communication during their hospitalisation to improve health 
outcomes.

Objective This study evaluated the impact of implementing the Cognitive Impairment Support Program on patient 
hospital acquired complications, patient reported quality of life and staff satisfaction in an outer metropolitan hospital.

Design A pre-test post-test design was used to collect data in two 6-month time periods between March 2020 and 
November 2021.

Participants Patients aged ≥ 65 years, admitted to a participating ward for > 24 h.

Intervention The Cognitive Impairment Support Program consisted of four components: cognitive impairment 
screening, initiation of a Cognitive Impairment Care Plan, use of a Cognitive Impairment Identifier and associated staff 
education.

Measures The primary outcome was hospital acquired complications experienced by patients with cognitive impair-
ment identified using clinical coding data. Secondary outcomes were patient quality of life and a staff confidence and 
perceived organisational support to care for patients with cognitive impairment.

Results Hospital acquired complication rates did not vary significantly between the two data collection periods for 
patients experiencing cognitive impairment with a 0.2% (95% confidence interval: -5.7–6.1%) reduction in admissions 
with at least one hospital acquired complication. Patients in the post intervention period demonstrated statisti-
cally significant improvements in many items in two of the Dementia Quality of Life Measure domains: memory and 
everyday life. The staff survey indicated statistically significant improvement in clinical staff confidence to care for 
patients with cognitive impairment (p = 0.003), satisfaction with organisational support for patients (p = 0.004) and 
job satisfaction (p ≤ 0.001).

Conclusion This study provides evidence that a multicomponent Cognitive Impairment Support Program had a 
positive impact on staff confidence and satisfaction and patient quality of life. Broader implementation with further 
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evaluation of the multicomponent cognitive impairment intervention across a range of settings using varied patient 
outcomes is recommended.

Keywords Acute care, Cognitive impairment, Health Service Research, Older patients, Quality of life, Support 
program

Introduction
Cognitive impairment is defined as a person’s difficulty 
with memory, cognitive function, communication and 
reasoning [1]. Around 30% of patients over 70  years of 
age experience cognitive impairment during hospitalisa-
tion [2]. A cognitive impairment in adults may include 
mild cognitive impairment, dementia, delirium or a com-
bined acute on chronic presentation [3]. Dementia is a 
collection of symptoms such as reduced ability to think, 
remember and complete everyday tasks caused by disor-
ders that affect the brain [4]. The number of people living 
with dementia is expected to double by 2058 [4], placing 
significant challenges on the health care system.

In the acute hospital environment, experiencing cog-
nitive impairment places an older patient at higher risk 
of experiencing adverse outcomes with 28% of patients 
admitted to hospital with dementia experiencing an 
adverse event [5]. Patients with cognitive impairment 
are at increased risk of falls [6, 7], greater functional 
decline [8, 9], prolonged length of hospital stay [10], hos-
pital acquired complications such as urinary tract infec-
tion, pressure ulcers, pneumonia and delirium [7, 11], 
unplanned entry to residential care [12] and increased 
post discharge mortality [13]. These adverse events are at 
considerable cost to individual and carer health and well-
being and to the health care system.

In 2018, the Australian Commission on Safety and 
Quality in Healthcare introduced a national Compre-
hensive Care Standard, which requires health services 
to improve screening of patients to ensure early identi-
fication of cognitive impairment and implement pro-
cesses to mitigate risks associated with hospitalisation 
[14]. Healthcare is hindered when staff have inadequate 
understanding of the importance of screening and skills 
for the detection of cognitive impairment [15, 16]. Effec-
tive cognitive impairment screening using a validated 
tool, combined with education for the healthcare work-
force that focuses on understanding, supporting and 
managing patient symptoms and changed behaviours, 
have been recommended to improve patient outcomes 
[17–19]. Programs adopting multi-faceted strategies to 
address risk factors, improve recognition and enhance 
management of patients with cognitive impairment have 
been associated with positive work environments and 
improved care for older patients [20, 21]. The Dementia 
Care in Hospitals Program (DCHP) is one such program, 

with the addition of an over bedside alert, the Cognitive 
Impairment Identifier (CII) to assist staff awareness. The 
CII was developed in collaboration with consumers, clini-
cians and researchers and has been endorsed by Demen-
tia Australia to alert clinicians to a patient’s cognitive 
impairment [22]. The program was introduced at Ballarat 
Health Services in 2004 with a focus on raising detection 
rates of cognitive impairment and has since been imple-
mented in a number of hospitals across four Austral-
ian states [23, 24]. Evaluation of the program showed a 
14% reduction in hospital acquired complications for all 
patients, significant improvement of staff confidence in 
caring for patients with cognitive impairment, increased 
staff job satisfaction and organisational support, and 
greater self-reported carer satisfaction with the care pro-
vided to their relatives [23, 25]. Against this background, 
the aim of this study was to evaluate the impact of imple-
menting a Cognitive Impairment Support (CIS) Program, 
which was based on the DCHP but adapted to the local 
context and used contemporary evidence based patient 
interventions, on hospital acquired complication (HAC) 
rates for patients in an acute care setting, patient quality 
of life and staff confidence.

Methods
Study design and setting
This study was conducted in a 250-bed outer-metropol-
itan public teaching hospital with approximately 15,000 
medical and surgical admissions per year. A pre-test 
post-test study design was used to evaluate the impact 
of the CIS Program implemented across five acute hos-
pital wards (two medical wards, a general surgical ward, 
an orthopaedic ward and a short stay ward) comprising 
approximately 72% of all hospital admissions. Paediatric, 
obstetric, intensive care and coronary care wards were 
excluded. There were approximately 300 nursing, 135 
medical and 30 allied health staff employed in the study 
wards. Study timelines are shown in Fig.  1. Patients in 
the pre-intervention group were discharged between 1 
March 2020 and 31 August 2020. Patients in the post-
intervention group were discharged between 1 January 
2021 and 30 June 2021. This study is reported in accord-
ance with the Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE) guidelines [26]. 
Ethics approval was obtained from The Prince Charles 
Hospital Human Research Ethics Committee.
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Participants
There were two participant groups in this study: patients 
aged ≥ 65 years (or ≥ 45 years for Aboriginal and Tor-
res Strait Islander people) admitted to one or more of the 
participating wards for longer than 24 h during the data 
collection periods, and healthcare staff who had direct 
contact with patients experiencing cognitive impairment 
in the participating wards. International Statistical Clas-
sification of Disease (ICD-10) codes were used to iden-
tify patients diagnosed with cognitive impairment during 
their stay. Staff participants included nurses, doctors and 
allied health, administration and operational staff, includ-
ing wards persons, cleaners, security personnel and food 
services staff.

Intervention
The CIS Program was based on the DCHP with modi-
fication to suit the local context [23]. The modification 
process involved use of contemporary literature, collab-
oration and agreement between the investigative team, 
multidisciplinary clinicians and consumers on modifi-
cations to an existing Cognitive Impairment Care Plan 
and use of the screening tool. The CIS Program com-
prised four components: (1)  increasing the rate of cog-
nitive impairment screening of all patients 65  years of 

age, or > 45  years of age for Aboriginal or Torres Strait 
Islander people, using the 4AT tool, (2) embedding use 
of a Cognitive Impairment Care Plan that prompted ini-
tiatives such as the Top 5 (Talk to the carer, Obtain the 
information, Personalise the care and 5 strategies devel-
oped) [27], (3) use of the Cognitive Impairment Identifier 
(CII) at the patient’s bedside [22] and (4) an educational 
program for clinical and non-clinical hospital staff to 
raise awareness of the needs of patients with cognitive 
impairment and the most suitable communication tech-
niques. The 4AT tool [28] was used by clinical staff to 
screen and detect patients experiencing cognitive impair-
ment and inform the care provided to the patient. The 
4AT was conducted with patients on admission, daily 
and if a clinician was concerned about a change in patient 
cognition. The tool contains four screening questions, 
scored from 0–12 and has been shown to be clinically 
valid for cognitive impairment screening in older adult 
patients [19, 29]. A threshold of ≥ 4 on the 4AT tool, or 
a diagnosis of dementia or delirium, indicated the use of 
the Cognitive Impairment Care Pathway and the CII at 
the patient’s bedside. While the intervention was not spe-
cifically aimed to reduce HACs, it did focus on identifi-
cation of patients experiencing cognitive impairment and 
education of clinicians to respond appropriately to these 
patient needs. HACs were used as a patient outcome 

Fig. 1 Study Flow chart
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following implementation to measure the effectiveness of 
the program as has been reported in previous work [23].

Measures
The predefined primary outcome measure was the num-
ber of admissions where patients with cognitive impair-
ment had at least one HAC. A HAC was defined as a 
secondary diagnosis recorded on discharge of either 
pneumonia, urinary tract infection, pressure injury, fall 
or onset of cognitive impairment during the hospital 
admission. These HACs were selected as being poten-
tially modifiable through care provided to patients by 
healthcare staff [7]. Patient HACs and cognitive impair-
ment diagnoses were identified using ICD-10 codes 
extracted from the hospital clinical and administrative 
database.

Predefined secondary outcome measures included 
patient reported quality of life and staff confidence and 
satisfaction with organisational support. Patient quality 
of life were assessed using the Dementia Quality of Life 
(DEMQoL) survey, a 28-item interviewer-administered 
questionnaire asking participants to consider their expe-
riences over the past week [30]. The survey is divided into 
three domains: Feelings (13 items), Memory (6 items) 
and Everyday life (9 items). Individual items are scored 1 
(a lot), 2 (quite a bit), 3 (a little) and 4 (not at all), with 
a higher score indicating better health-related qual-
ity of life. Data were collected from a sample of patients 
with cognitive impairment admitted to the participating 
wards during the data collection periods, or their care 
partners, at discharge or at day five of hospitalisation, 
whichever was sooner. The staff survey included eight 
items, three demographic questions and five Likert scale 
questions as used in the evaluation of the program [23]. 
Response options were 1 (very low), 2 (low), 3 (satisfac-
tory), 4 (high) and 5 (very high). A sample of staff, who 
were employed in the participating wards during the data 
collection periods were surveyed during each data collec-
tion period.

Sample size
A sample size of 564 admissions of patients with cog-
nitive impairment in each time period was determined 
to have sufficient power (80%) to detect a clinically 
significant reduction of 8% in a pre-intervention HAC 
event rate of 40% using a chi-squared test with alpha 
of 5%. After accounting for a drop-out rate of up to 6%, 
the target sample size for each period was 600 patients 
with cognitive impairment. The target sample size for 
the DEMQoL patient survey (n = 100) and staff sur-
vey (n = 200) was determined based on how many 

participants were likely to respond based on previous 
survey response rates.

Statistical analysis
The primary outcome was reported as the reduction in 
admissions with at least one HAC reported as an odds 
ratio with 95% confidence interval. Additional explora-
tory analysis was undertaken to check the effect of 
patients with repeated admissions on the odds ratio 
using a mixed effects logistic regression model with 
group as a fixed effect and subject as a random effect.

Patient DEMQoL survey responses were catego-
rised into binary variables of yes (responses 1 or 2) 
and no (responses 3 or 4) post data collection based 
on the responses. This was applied to all survey items 
to improve interpretability. Staff survey responses 
were also categorised post collection into binary vari-
able of a negative rating (responses 1 or 2) to a posi-
tive rating (responses 3, 4 or 5) and results stratified 
by clinical and non-clinical staff. Categorical variables 
were summarised as frequency and per cent and con-
tinuous variables as mean and standard deviation (SD) 
or median and inter-quartile range (IRQ) if not nor-
mally distributed. Categorical variables were exam-
ined using a Pearson Chi-squared test or Fisher’s Exact 
test. Continuous variables were examined using a Stu-
dent’s t-test or Mann–Whitney U test. A two-sided 
p value < 0.05 was considered statistically significant 
with no adjustment made for multiple comparisons. 
Data were analysed using SPSS versions 27 and 28 
(IBM Corp., Armonk, NY).

Results
Patient characteristics
There was a total of 3,148 admissions (2447 patients) in 
the pre-intervention period and 3,500 admissions (2732 
patients) in the post-intervention period. In the pre-
intervention group, 14.3% of admissions (450/3148) had a 
cognitive impairment diagnoses either on or during their 
hospital admission compared with 16.1% (562/3500) in 
the post-intervention group (p = 0.046). Sixty-one and 64 
patient/carer participants completed the DEMQoL meas-
ure in the pre-intervention and post-intervention peri-
ods, respectively. Staff confidence and satisfaction surveys 
were completed by 190 and 192 staff in the pre-interven-
tion and post-intervention periods respectively. The study 
flow chart is provided in Fig. 1. Patient characteristics for 
all admissions are described in Table 1. Table 2 describes 
characteristics for patient admissions experiencing cog-
nitive impairment. Patient characteristics where similar 
across the two time periods for all general patient admis-
sions and those patients with cognitive impairment.
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Hospital‑acquired complications
There was no statistically significant difference between 
time periods in the type of HAC or the number of 

admissions with at least one HAC (Table  3). There 
was a 0.2% (95% CI -5.7—6.1) reduction in admissions 
with at least one HAC following the intervention. The 

Table 1 Patient characteristics for all admissions during the study periods

a  number of patients vs admissions being presented for the other variables

Characteristic Pre‑intervention Post‑intervention p‑value

(n = 3148) (n = 3500)

n (%) n (%)

Gendera (male, n = 5179) 1202 (49.1) 1357 (49.7) 0.69

Indigenous  statusa (n = 5175) 99 (4.0) 110 (4.0) 0.98

Age at admission (years, mean (SD)) 78.2 (9.4) 78.2 (9.0) 0.91

Admission ward

 Medical 2176 (69.1) 2403 (68.7)

 Surgical 972 (30.9) 1097 (31.3) 0.68

CI recorded in chart on admission 173 (5.5) 222 (6.3) 0.15

Length of stay (days, median (IQR)) 3 (2—6) 3 (2—6) 0.90

In-hospital mortality 23 (0.7) 45 (1.3) 0.025

Table 2 Characteristics of patients with cognitive impairment during the study periods

a  number of patients vs admissions being presented for the other variables

Characteristic Pre‑intervention Post‑intervention p‑value

(n = 450) (n = 562)

n (%) n (%)

Gendera (male, n = 802) 167 (46.5) 225 (50.8) 0.23

Indigenous  statusa (n = 801) 6 (1.7) 8 (1.8) 0.82

Age at admission (years, mean (SD)) 82.5 (8.3) 82.9 (8.2) 0.46

Admission ward

 Medical 385 (85.6) 495 (88.1)

 Surgical 65 (14.4) 67 (11.9) 0.24

Length of stay (days, median (IQR)) 5 (3 – 10) 5 (3 – 9) 0.10

In-hospital mortality 9 (2.0) 8 (1.4) 0.48

Table 3 Hospital acquired complications experienced by patients with cognitive impairment during the study periods

Hospital acquired complications Pre‑intervention Post‑intervention p‑value

(n = 450) (n = 562)

n (%) n (%)

Type of HAC

 CI onset in hospital 277 (61.6) 340 (60.5) 0.73

 Urinary tract infection 9 (2.0) 5 (0.9) 0.13

 Pressure injury 14 (3.1) 12 (2.1) 0.33

 Pneumonia 14 (3.1) 17 (3.0) 0.94

 Fall 28 (6.2) 43 (7.7) 0.38

Number of HACs (n = 651, median (IQR)) 1 (1–1) 1 (1–1) 0.48

At least one HAC 290 (64.4) 361 (64.2) 0.95
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unadjusted odds of having at least one HAC following 
the intervention for patients with cognitive impairment 
was 0.99 (95% CI 0.76—1.28) and the adjusted odds was 
0.98 (95% CI 0.72—1.31) compared to patients with 
cognitive impairment in the pre-intervention period.

Patient quality of life measure
Patients surveyed during the pre and post intervention 
periods did not vary in their perception of their overall 
health, however results showed statistically significant 
improvements across many of the individual DEMQoL 
items in two of the three domains: Memory and Everyday 
life (Table 4).

Staff confidence
The characteristics of staff who completed the pre and 
post intervention surveys are presented in Table  5. The 
participants consisted of similar proportions of health-
care professionals and operational staff during both data 
collection periods.

Staff surveys conducted pre and post intervention indi-
cate significant improvement across many of the sur-
vey items (Table  6). In particular, clinical staff appear 
to have gained significant confidence, comfort, per-
ception of organisational support and job satisfaction 
caring for patients with a cognitive impairment. They 
were also more satisfied after the CIS program that the 

Table 4 Number of patients who responded ‘yes’ to individual quality of life measures during the study periods

a  Items were reversed before calculating the total score

Domain / item Pre‑intervention Post‑intervention p‑value

n = 61 n = 64

n (%) n (%)

Feelings
  Cheerfula 32 (52.5) 36 (56.3) 0.67

 Worried or anxious 28 (45.9) 19 (29.7) 0.06

 Enjoying  lifea 26 (43.3) 23 (35.9) 0.40

 Frustrated 25 (41.0) 27 (42.2) 0.89

  Confidenta 23 (39.0) 16 (25.0) 0.10

 Full of  energya 18 (30.0) 10 (15.6) 0.056

 Sad 24 (39.3) 17 (26.6) 0.13

 Lonely 19 (31.1) 16 (25.0) 0.44

 Distressed 23 (37.7) 14 (21.9) 0.053

  Livelya 17 (28.8) 7 (10.9) 0.012

 Irritable 20 (32.8) 13 (20.3) 0.11

 Fed-up 30 (49.2) 21 (32.8) 0.063

 Things you wanted to do but couldn’t 42 (71.2) 31 (48.4) 0.010

Memory
 Forgetting things 29 (47.5) 12 (18.8)  < 0.001

 Forgetting people 19 (31.1) 7 (10.9) 0.005

 Forgetting day 23 (37.7) 12 (18.8) 0.018

 Thoughts muddled 25 (41.0) 15 (23.8) 0.041

 Difficulty making decisions 20 (32.8) 8 (12.5) 0.007

 Poor concentration 18 (30.5) 11 (17.2) 0.082

Everyday life
 Not having enough company 16 (26.2) 12 (18.8) 0.32

 Getting on with people close to you 13 (21.3) 2 (3.2) 0.002

 Getting affection 15 (24.6) 5 (7.8) 0.011

 People not listening 25 (41.0) 11 (17.5) 0.004

 Making yourself understood 17 (28.3) 8 (12.5) 0.028

 Getting help when needed 18 (29.5) 12 (18.8) 0.16

 Getting to the toilet in time 17 (27.9) 15 (23.4) 0.57

 How you feel 17 (27.9) 10 (15.6) 0.096

 Your health overall 18 (29.5) 19 (29.7) 0.98
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hospital is well equipped to care for patients with cogni-
tive impairment.

Discussion
The aim of this study was to evaluate the impact of 
implementing the CIS Program on HAC rates for 
patients experiencing cognitive impairment in an acute 
care setting. The number of admissions with at least 
one HAC in patients with cognitive impairment in the 

post-intervention period was slightly higher than in the 
pre-intervention period. The reported rate of cognitive 
impairment (14.3% and 16.1% during hospitalisation 
pre and post intervention respectively) is significantly 
lower than the previously published 30% of patients 
aged ≥ 70 years [31], however this study included all adult 
hospital admissions limiting direct comparison.

The primary outcome measure was the number of 
admissions where patients with cognitive impairment 
experienced at least one HAC (cognitive impairment 
onset in hospital, urinary tract infections, pressure inju-
ries falls and pneumonia) which occurred in 64.4% of 
admissions pre intervention and 62.4% post intervention 
and the dominance of cognitive impairment onset in hos-
pitals. These values are reliant on appropriate reporting 
of cognitive impairment and where the onset occurred. 
Interestingly, the number of patients with cognitive 
impairment reported to have experienced a fall increased 
slightly post-intervention. Many factors may have influ-
enced this result, however raising staff awareness and 
improved identification may have led to increased report-
ing of in-hospital falls.

Implementation of the CIS Program did indicate a sta-
tistically significant improvement in aspects of patient 
quality of life measured in two out of three domains. 
This finding contrasts to the DCHP study, which did not 
find any significant difference in quality of life in patients 
with dementia post-implementation of the program 
[23]. We found that patients or care partners reported 
that patient’s memory and everyday life domains were 
significantly improved post implementation of the CIS 
Program. This may have been due to early detection and 
appropriate use of the Cognitive Impairment Care Plan 
that actioned use of resources to remind patients of 
information such as the date, month, and other simple 
re-orienting measures. Regularly re-orientating cogni-
tively impaired patients to the time, date and place may 
improve cognitive function [32]. In addition, the Cogni-
tive Impairment Care Plan prompted clinicians to indi-
vidualise patient care in a meaningful way, along with 
initiating appropriate use of the CII above the patient’s 
bed [22]. This identifier prompts staff who attended an 
educational session to use appropriate and simplified 
communication strategies that allowed additional time 
for patients to answer questions and make decisions 
which may be reflected in the improved quality of life 
scores for everyday life.

All hospital staff working with patients who experi-
ence cognitive impairment were included in this study. 
This ‘whole of hospital’ approach was employed due 
to the frequent exposure that clinical and operational 
staff have to patients with cognitive impairment and the 
opportunity they have to improve the hospital experience 

Table 5 Professional group of staff completing surveys during 
the study periods

Staff position Pre‑intervention Post‑intervention p‑value

(n = 190) (n = 192)

n (%) n (%)

Administration 25 (13.2) 21 (10.9) 0.56

Allied health 23 (12.1) 30 (15.6) 0.34

Medical 22 (11.6) 22 (11.4) 1.00

Nursing 89 (46.8) 89 (46.4) 1.00

Operational 31 (16.3) 30 (15.6) 0.90

Table 6 Number of staff who reponded ‘yes’ to the survey 
during the study periods

a Not all participants answered all items in the survey

Item Pre‑intervention Post‑intervention p‑value

Clinical n = 134 Clinical n = 141

Non‑ clinical 
n = 56

Non‑ clinical 
n = 51

n (%) n (%)

Level of confidence
 Clinical staff 103 (78.6) 129 (91.5) 0.003

 Non-clinical 
staff

44 (78.6) 38 (76) 0.75

Level of comfort
 Clinical staff 107 (81.7) 127 (90.7) 0.030

 Non-clinical 
staff

46 (82.1) 35 (71.4) 0.19

Level of organisational support
 Clinical staff 87 (64.9) 112 (80.6) 0.004

 Non-clinical 
staff

37 (67.3) 35 (68.6) 0.88

Job satisfaction
 Clinical staff 78 (58.6) 114 (81.4)  < 0.001

 Non-clinical 
staff

41 (73.2) 40 (80.0) 0.41

Well‑equipped hospital environment
 Clinical staff 63 (47.4) 86 (61.9) 0.016

 Non-clinical 
staff

35 (67.3) 31 (62.0) 0.58
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and outcomes for patients. There were statistically sig-
nificant improvements across all five survey items for 
allied health, medical and nursing (clinical) staff follow-
ing implementation of the CIS Program, consistent with 
research by Murray and colleagues [25] who evaluated 
staff satisfaction following implementation of the DCHP 
in four Australian hospitals. Research further suggests 
that education of staff can influence confidence when 
managing behaviours associated with cognitive impair-
ment [33] and clinician career development, professional 
values and high job satisfaction are positively correlated 
with retention in the profession [34]. Retaining experi-
enced clinicians in healthcare roles is imperative to pro-
viding quality care. Job satisfaction and staff retention of 
staff has been linked to teamwork and nursing staff per-
ceptions of patient safety [35].

Conversely, operational staff did not report the same 
level of satisfaction with caring for patients with cogni-
tive impairment. Operational staff (e.g. wards persons, 
cleaners, catering and administration staff) reported 
lower rates of confidence and comfort compared to their 
clinician counterparts. After the CIS Program which 
included an educational session aimed at improving 
the awareness and communication strategies for people 
with cognitive impairment, operational staff may have 
had increased awareness of what they did not know, also 
known as the Dunning-Kruger confidence vs. knowledge 
cognitive bias [36]. This may have led to a decreased con-
fidence and comfort in caring for patients experiencing 
cognitive impairment being reported. This discrepancy 
between clinical and non-clinical effectiveness of the CIS 
Program may indicate a greater need for educational sup-
port for these staff. There may have also been discipline 
specific culture, leaders’ attitudes, varied dissemination 
and delivery of education that occurred due to the impact 
of COVID-19.

Limitations
This study was undertaken at one outer metropolitan 
hospital, which may limit generalisability to other set-
tings. This research project experienced some imple-
mentation and data collection delay associated with the 
SARS-CoV-2 (COVID-19) pandemic. Implementation of 
the CIS Program occurred in a mix of face-to-face and 
online interactions with staff, rather than all face-to-face 
education as initially planned, and care partner surveys 
were unable to be undertaken due to visitation restric-
tions during the COVID-19 pandemic. Despite this, the 
impact of COVID-19 was similar across both data col-
lection periods in relation to visitor and service provi-
sion restrictions. The distribution of patient admissions 
across each month per year during the study period 
was examined with no obvious differences between 

years observed. While target sample sizes were not fully 
achieved (particularly in the pre-intervention period), the 
size of the drop in HAC post intervention was a quarter 
of the expected 8% and it is unlikely that this value would 
have achieved statistical significance with a fully powered 
study. As no adjustment was made for multiple compari-
sons there is an increased chance of a type 1 error and 
the size of the difference between pre and post interven-
tion periods should be taken into consideration when 
interpreting results.

This non-randomised intervention study was con-
ducted in a complex health care setting over an extensive 
implementation period, so may have been impacted by 
internal validity threats and extraneous factors, for exam-
ple, seasonality of data collecting periods, clinical coding 
limitations and other unaccounted for biases.

Conclusion
This study provides evidence that a multicomponent 
CIS Program targeting screening for cognitive impair-
ment, staff education and use of a CII as part of a Cog-
nitive Impairment Care Plan had the greatest impact on 
staff confidence and satisfaction and patient quality of 
life. Direct impact on HACs was not observed, however, 
longer term follow-up may be required to observe down-
stream impacts of the CIS Program. Further implemen-
tation with evaluation of a multicomponent cognitive 
impairment intervention across varied settings to evalu-
ate other patient outcome variables such as functional 
independence measures and with greater focus on non-
clinical staff is recommended based on this experience of 
implementing the CIS Program.

Acknowledgements
The research team would like to acknowledge Meredith Theobald and 
Michelle Morvell who provided insight and advice in relation to delivery of 
the educational program component of the study. The team is also thankful 
for contributions made by consumer Ms Elaine Trost at key points throughout 
the study. In kind contribution was provided by various organisations (Metro 
North Health- Redcliffe Hospital, Queensland University of Technology, QIMR 
Berghofer Medical Research Institute and Ballarat Health Services) were made 
in the form of investigator wages and clinician education attendance.

Authors’ contributions
AF, JD, EBa, MF, MM, ST, RW, MYan, MYat, CY and EBe all made substantial 
contributions to conception and design, or acquisition of data, or analysis 
and interpretation of data; AF, JD, EBa, and MYan were involved in drafting 
the manuscript while MF, MM, ST, RW, MYat, CY and EBe revised it critically for 
important intellectual content. All authors have given final approval of the ver-
sion to be published, participated sufficiently in the work to be accountable in 
ensuring that questions related to the accuracy or integrity of any part of the 
work are appropriately investigated and resolved.

Funding
The study was funded by a Nursing and Midwifery Implementation Research 
Grant from the Health, Innovation and Investment Research Office, Queens-
land Health, and the Redcliffe Hospital Private Practice Trust Fund Advisory 
Committee. In addition, in kind contribution by various organisations (Metro 
North Health- Redcliffe Hospital, Queensland University of Technology, QIMR 



Page 9 of 10Fox et al. BMC Geriatrics          (2023) 23:260  

Berghofer Medical Research Institute and Ballarat Health Services) were made 
in the form of investigator wages and clinician education attendance.

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request (a.fox@qut.edu.au).

Declarations

Ethics approval and consent to participate
This study was evaluated and approved by The Prince Charles Hospital Human 
Research Ethics Committee (HREC/ 2019/QPCH/46723). Informed consent was 
obtained from all participants involved in this study (patients, care partners 
and staff who participated in surveys- no tissue samples were collected in 
this research). Data collected via hospital database was approved via a PHA 
approval. The research was conducted in accordance with The Code of Ethics 
of the World Medical Association (Declaration of Helsinki) and meets the 
requirements of the National Health and Medical Research Council’s (NHMRC) 
National Statement on Ethical Conduct in Human Research (2007).

Consent for publication
Not applicable.

Competing interests
The authors declare that there is no conflict of interest.

Author details
1 Centre for Healthcare Transformation, Queensland University of Technology, 
Brisbane, QLD, Australia. 2 School of Nursing, Faculty of Health, Queensland 
University of Technology, N Block, Victoria Park Road, Kelvin Grove, Brisbane, 
QLD, Australia. 3 Redcliffe Hospital, Anzac Avenue, Redcliffe, Australia. 4 QIMR 
Berghofer Medical Research Institute, Brisbane, Australia. 5 Ballarat Health 
Services, Ballarat, Australia. 

Received: 11 August 2022   Accepted: 24 March 2023

References
 1. Ball J (Jane W., Dains JE, Flynn J, Solomon B, Stewart R. Seidel’s guide to 

physical examination : an interprofessional approach. 9th ed. Dains JE, 
Flynn JA, Solomon BS, Stewart RW, editors. St. Louis: Mosby; 2019.

 2. ACSQHC. Australian Commission on Safety and Quality in Health Care. 
National Safety and Quality Health Service Standards guide for hospitals. 
Sydney: Australian Government Department of Health and Aged Care; 
2017.

 3. Bickel H, Hendlmeier I, Hessler JB, Junge MN, Leonhardt-Achilles S, 
Weber J, et al. The prevalence of dementia and cognitive impairment in 
hospitals results from the general hospital study (GHoSt). Dtsch Arztebl 
Int. 2018;115(44):733–40.

 4. Australian Institute of Health and Welfare. Dementia in Australia. 2021. 
Available from: https:// www. aihw. gov. au/ repor ts/ demen tia/ demen 
tia- in- aus.

 5. Fox A, MacAndrew M, Wyles K, Yelland C, Beattie E. Adverse events, 
functional decline, and access to allied health therapies for patients 
with dementia during acute hospitalization. J Appl Gerontol. 
2021;40(8):847–55.

 6. Colella J. Managing delirium behaviors with one-to-one sitters. Nurs 
Manage. 2017;48(9):1–6. Available from: https:// gatew ay. libra ry. qut. edu. 
au/ login? url= https:// search. ebsco host. com/ login. aspx? direct= true& 
db= c8h& AN= 12479 0014& autht ype= sso& custid= qut& site= ehost- live& 
scope= site.

 7. Bail K, Berry H, Grealish L, Draper B, Karmel R, Gibson D, et al. Potentially 
preventable complications of urinary tract infections, pressure areas, 
pneumonia, and delirium in hospitalised dementia patients: retrospective 
cohort study. BMJ Open. 2013;3(6): e002770.

 8. Pandharipande PP, Girard TD, Jackson JC, Morandi A, Thompson JL, Pun 
BT, et al. Long-term cognitive impairment after critical illness. N Engl J 
Med. 2013;369(14):1306–16.

 9. Fox A, MacAndrew M, Wyles K, Beattie E. Functional decline and predic-
tors of adverse events for people with and without dementia during 
hospitalisation. In: NHMRC National Institute for Dementia Research 
(NNIDR) Australian Dementia Forum 2019. 2019. p. 85. Available from: 
https:// eprin ts. qut. edu. au/ 135432/.

 10. Pinkhasov A, Singh D, Chavali S, Legrand L, Calixte R. The impact of desig-
nated behavioral health services on resource utilization and quality of care 
in patients requiring constant observation in a general hospital setting: a 
quality improvement project. Community Ment Health J. 2019;55(1):31–7. 
Available from: https:// gatew ay. libra ry. qut. edu. au/ login? url= https:// 
search. ebsco host. com/ login. aspx? direct= true& db= c8h& AN= 13394 
0316& autht ype= sso& custid= qut& site= ehost- live& scope= site.

 11. Fox A, MacAndrew M, Ramis MA. Health outcomes of patients with 
dementia in acute care settings-A systematic review. Int J Older People 
Nurs. 2020;e12315.

 12. Fick DM, Steis MR, Waller JL, Inouye SK. Delirium superimposed on 
dementia is associated with prolonged length of stay and poor out-
comes in hospitalized older adults. J Hosp Med. 2013;8(9):500–5. Avail-
able from: https:// doi. org/ 10. 1002/ jhm. 2077.

 13. Inouye SK, Westendorp RGJ, Saczynski JS. Delirium in elderly people. 
Lancet. 2014;383(9920):911–22.

 14. ACSQHC. National Safety and Quality Health Service Standards User 
guide for health service organisations providing care for patients with 
cognitive impairment or at risk of delirium. Sydney: Australian Govern-
ment Department of Health and Aged Care; 2019. Available from: https:// 
www. safet yandq uality. gov. au/ sites/ defau lt/ files/ 2019- 06/ sq19- 027_ 
acsqhc_ cogni tive_ user_ guide_ acces sible_ pdf. pdf.

 15. Briggs R, Dyer A, Nabeel S, Collins R, Doherty J, Coughlan T, et al. Demen-
tia in the acute hospital: the prevalence and clinical outcomes of acutely 
unwell patients with dementia. QJM An Int J Med. 2017;110(1):33–7.

 16. Tropea J, LoGiudice D, Liew D, Roberts C, Brand C. Caring for people with 
dementia in hospital: findings from a survey to identify barriers and facili-
tators to implementing best practice dementia care. Int Psychogeriatr. 
2017;29(3):467–74.

 17. Dyer SM, Laver K, Pond CD, Cumming RG, Whitehead C, Crotty M, et al. 
Clinical practice guidelines and principles of care for people with demen-
tia in Australia. Aust Fam Physician. 2016;45(12):884.

 18. Guideline Adaptation Committee. Clinical practice guidelines and 
principles of care for people with dementia. Sydney Guidel Adapt Comm. 
2016;40:847–55.

 19. Casey P, Dārziņš P, Webb‐St Mart M, Baldwin C, Riddell K, Johnson C, et al. 
Evaluation of a method to estimate the point prevalence of cognitive 
impairment and delirium in a multi‐campus Australian health service. 
Australas J Ageing. 2019;38(4):258–66. Available from: https:// gatew ay. 
libra ry. qut. edu. au/ login? url= https:// search. ebsco host. com/ login. aspx? 
direct= true& db= c8h& AN= 14008 9711& autht ype= sso& custid= qut& 
site= ehost- live& scope= site.

 20. Mudge AM, Banks MD, Barnett AG, Blackberry I, Graves N, Green T, 
et al. CHERISH (collaboration for hospitalised elders reducing the 
impact of stays in hospital): protocol for a multi-site improvement 
program to reduce geriatric syndromes in older inpatients. BMC Geriatr. 
2017;17(1):1–9.

 21. Kurrle S, Bateman C, Cumming A, Pang G, Patterson S, Temple A. Imple-
mentation of a model of care for hospitalised older persons with cogni-
tive impairment (the confused hospitalised older persons program) in six 
New South Wales hospitals. Australas J Ageing. 2019;38:98–106.

 22. Theobald M, Yates M, McIntyre I. Cognitive impairment identifier pro-
ject—an all of hospital education program to improve the awareness 
of and communication with people with dementia—linked to a visual 
cognitive impairment identifier. 2004.

 23. MacDermott S, Yates M, Theobald M, Morvell M, Mohebbi M, West E, 
et al. National rollout and evaluation of the dementia care in hospitals 
program. (DCHP): report prepared for the Commonwealth Department 
of Health. Ballarat, Victoria. ballarat: victoria; 2017.

 24. Yates M, Watts JJ, Bail K, Mohebbi M, MacDermott S, Jebramek JC, et al. 
Evaluating the impact of the Dementia Care in Hospitals Program (DCHP) 
on hospital-acquired complications: study protocol. Int J Environ Res 
Public Health. 2018;15(9):1878.

 25. Murray ME, Shee AW, West E, Morvell M, Theobald M, Versace V, et al. 
Impact of the Dementia Care in Hospitals Program on acute hospital staff 
satisfaction. BMC Health Serv Res. 2019;19(1):1–7.

https://www.aihw.gov.au/reports/dementia/dementia-in-aus
https://www.aihw.gov.au/reports/dementia/dementia-in-aus
https://gateway.library.qut.edu.au/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=c8h&AN=124790014&authtype=sso&custid=qut&site=ehost-live&scope=site
https://gateway.library.qut.edu.au/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=c8h&AN=124790014&authtype=sso&custid=qut&site=ehost-live&scope=site
https://gateway.library.qut.edu.au/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=c8h&AN=124790014&authtype=sso&custid=qut&site=ehost-live&scope=site
https://gateway.library.qut.edu.au/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=c8h&AN=124790014&authtype=sso&custid=qut&site=ehost-live&scope=site
https://eprints.qut.edu.au/135432/
https://gateway.library.qut.edu.au/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=c8h&AN=133940316&authtype=sso&custid=qut&site=ehost-live&scope=site
https://gateway.library.qut.edu.au/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=c8h&AN=133940316&authtype=sso&custid=qut&site=ehost-live&scope=site
https://gateway.library.qut.edu.au/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=c8h&AN=133940316&authtype=sso&custid=qut&site=ehost-live&scope=site
https://doi.org/10.1002/jhm.2077
https://www.safetyandquality.gov.au/sites/default/files/2019-06/sq19-027_acsqhc_cognitive_user_guide_accessible_pdf.pdf
https://www.safetyandquality.gov.au/sites/default/files/2019-06/sq19-027_acsqhc_cognitive_user_guide_accessible_pdf.pdf
https://www.safetyandquality.gov.au/sites/default/files/2019-06/sq19-027_acsqhc_cognitive_user_guide_accessible_pdf.pdf
https://gateway.library.qut.edu.au/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=c8h&AN=140089711&authtype=sso&custid=qut&site=ehost-live&scope=site
https://gateway.library.qut.edu.au/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=c8h&AN=140089711&authtype=sso&custid=qut&site=ehost-live&scope=site
https://gateway.library.qut.edu.au/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=c8h&AN=140089711&authtype=sso&custid=qut&site=ehost-live&scope=site
https://gateway.library.qut.edu.au/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=c8h&AN=140089711&authtype=sso&custid=qut&site=ehost-live&scope=site


Page 10 of 10Fox et al. BMC Geriatrics          (2023) 23:260 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 26. Vandenbroucke JP, von Elm E, Altman DG, Gøtzsche PC, Mulrow CD, 
Pocock SJ, et al. Strengthening the Reporting of Observational Studies 
in Epidemiology (STROBE): explanation and elaboration. Epidemiology. 
2007;18(6):805–35.

 27. Clinical Excellence Commission. TOP 5: Improving the care of patients 
with dementia 2012–2013. Sydney: Australian Government Department 
of Health and Aged Care; 2014. Available from: https:// www. cec. health. 
nsw. gov. au/__ data/ assets/ pdf_ file/ 0011/ 295976/ TOP-5- Toolk it- Hospi tal. 
pdf.

 28. Bellelli G, Morandi A, Davis DHJ, Mazzola P, Turco R, Gentile S, et al. Valida-
tion of the 4AT, a new instrument for rapid delirium screening: a study in 
234 hospitalised older people. Age Ageing. 2014;43(4):496–502.

 29. Saller T, MacLullich AMJ, Perneczky R. The 4 AT–an instrument for delirium 
detection for older patients in the post-anaesthesia care unit. Anaesthe-
sia. 2020;75(3):409–10.

 30. Smith SC, Lamping DL, Banerjee S, Harwood RH, Foley B, Smith P, et al. 
Development of a new measure of health-related quality of life for peo-
ple with dementia: DEMQOL. Psychol Med. 2007;37(5):737.

 31. Australian Commission on Safety and Quality in Health Care. A Better way 
to care – Safe and high-quality care for patients with cognitive impair-
ment or at risk of delirium in acute health services: actions for clinicians. 
2nd ed. Sydney: Australian Government Department of Health and Aged 
Care; 2019.

 32. Chiu H-Y, Chen P-Y, Chen Y-T, Huang H-C. Reality orientation therapy 
benefits cognition in older people with dementia: a meta-analysis. Int J 
Nurs Stud. 2018;86:20–8.

 33. Hughes J, Bagley H, Reilly S, Burns A, Challis D. Care staff working with 
people with dementia: Training, knowledge and confidence. Dementia. 
2008;7(2):227–38.

 34. Yarbrough S, Martin P, Alfred D, McNeill C. Professional values, job 
satisfaction, career development, and intent to stay. Nurs Ethics. 
2017;24(6):675–85.

 35. Zaheer S, Ginsburg L, Wong HJ, Thomson K, Bain L, Wulffhart Z. Acute 
care nurses’ perceptions of leadership, teamwork, turnover intention and 
patient safety – a mixed methods study. BMC Nurs. 2021;20(1):1–134.

 36. Dunning D. Chapter five - the Dunning–Kruger effect: on being ignorant 
of one’s own ignorance. In: Olson JM, Zanna MPBT-A in ESP, editors. 
Academic Press; 2011. p. 247–96. Available from: https:// www. scien cedir 
ect. com/ scien ce/ artic le/ pii/ B9780 12385 52200 00056.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.cec.health.nsw.gov.au/__data/assets/pdf_file/0011/295976/TOP-5-Toolkit-Hospital.pdf
https://www.cec.health.nsw.gov.au/__data/assets/pdf_file/0011/295976/TOP-5-Toolkit-Hospital.pdf
https://www.cec.health.nsw.gov.au/__data/assets/pdf_file/0011/295976/TOP-5-Toolkit-Hospital.pdf
https://www.sciencedirect.com/science/article/pii/B9780123855220000056
https://www.sciencedirect.com/science/article/pii/B9780123855220000056

	The impact of a cognitive impairment support program on patients in an acute care setting: a pre-test post-test intervention study
	Abstract 
	Background 
	Objective 
	Design 
	Participants 
	Intervention 
	Measures 
	Results 
	Conclusion 

	Introduction
	Methods
	Study design and setting
	Participants
	Intervention
	Measures
	Sample size
	Statistical analysis

	Results
	Patient characteristics
	Hospital-acquired complications
	Patient quality of life measure
	Staff confidence

	Discussion
	Limitations

	Conclusion
	Acknowledgements
	References


