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ABSTRACT
Delirium is a serious and common condition that leads 
to significant adverse health outcomes for hospitalised 
older adults. It occurs in 30%–55% of patients with hip 
fractures and is one of the most common postoperative 
complications in older adults undergoing orthopaedic 
surgery. Multicomponent, non-pharmacological 
interventions can reduce delirium incidence by up to 
30% but are often challenging to implement as part of 
routine care. We identified a gap in the delivery of non-
pharmacological interventions on an orthopaedic unit. 
This project aimed to implement a bedside sign on an 
orthopaedic unit to reduce the occurrence of delirium by 
prompting staff to use multicomponent evidence-based 
delirium prevention strategies for at-risk older adults. 
Quality improvement methods were used to integrate and 
optimise the use of a bedside ‘delirium prevention’ sign on 
an orthopaedic unit.
The sign was implemented in four target rooms and 
sign completion rates increased from 47% to 83% 
(95% CI 71.7% to 94.9%; p<0.001) over a 10-month 
period. The sign did not have a significant impact on 
delirium prevalence. The mean Confusion Assessment 
Method (CAM)+ rate during the baseline period was 8% 
with an absolute increase in the intervention period to 
11.4% (95% CI 7.2% to 15.8%; p=0.31). There were 
no significant shifts or trends in the run chart for the 
proportion of patients with CAM+ scores over time. The 
sign was well received by staff, who reported it was 
a worthwhile use of time and prompted use of non-
pharmacological interventions. This quality improvement 
project successfully integrated a novel, low-cost, feasible 
and evidence-based approach into routine clinical care to 
support staff to deliver non-pharmacological interventions. 
Given the increased pressures on front-line staff in 
hospital, tools that reduce cognitive load at the bedside are 
important to consider when caring for a vulnerable older 
adult patient population.

PROBLEM
Delirium is a serious and common condition 
affecting up to 64% of hospitalised older 

adults. It costs over US$164 billion per year 
in the USA alone and over US$180 billion in 
18 European countries combined.1 Delirium 
carries an increased risk of mortality,2 func-
tional decline3 and institutionalisation.4 
From a health resource perspective, delirium 
is associated with increased length of stay5 
and increased intensity of nursing care.6 
Delirium occurs in 30%–55% of patients with 
hip fractures and is one of the most common 
postoperative complications in older adults 
undergoing orthopaedic surgery.7–10

This project was undertaken at Juravinski 
Hospital, one of the sites of Hamilton 
Health Sciences Corporation, a tertiary care 
academic site in Hamilton, Ontario, Canada. 
The orthopaedic ward (E2) has 35 beds and 
on average, 31 patients with hip fractures 
are admitted to this unit each month. The 
delirium prevalence on this unit was found to 
be 30.9% on a single day when evaluated by 
trained delirium assessors.11 Given the high 
prevalence of delirium on this unit and its 
association with mortality, cost and functional 
outcomes, we designed a quality improve-
ment study to help address this issue.

We conducted focus groups with nurses on 
E2 to examine gaps in the delivery of evidence-
based non-pharmacological delirium preven-
tion interventions (promoting mobility, 
encouraging fluid intake, offering glasses/
hearings aids). Nurses on this unit must 
screen for delirium using the Confusion 
Assessment Method (CAM), a commonly used 
and well-validated delirium screening tool.12 
A ‘CAM+’ score indicates a positive screen for 
delirium. Nurses must also document non-
pharmacological delirium prevention inter-
ventions employed during care. Our focus 
group discussions revealed that nurses found 
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it challenging to remember all of the delirium prevention 
strategies and implement them into daily practice. We 
determined that a bedside tool to help staff implement 
delirium prevention interventions was worth exploring.

The aim of this quality improvement project was to 
introduce a new bedside sign on an orthopaedic unit 
over a 10-month period to help nurses and other staff use 
delirium prevention strategies.

BACKGROUND
Delirium prevention should target those identified to be 
at-risk by addressing potentially modifiable risk factors 
through non-pharmacological interventions. Multicom-
ponent interventions have been shown to reduce delirium 
incidence by up to 30% in randomised trials.13 14 A prom-
inent, evidence-based model for non-pharmacological 
interventions is the Hospital Elder Life Programme 
(HELP), which has been implemented worldwide.15 
Components of HELP protocols include daily visits, 
orientation, early mobilisation, fluid repletion, thera-
peutic activities, non-pharmacological support with sleep 
and vision and hearing adaptation. The efficacy of HELP 
has been assessed in a number of studies, which consist-
ently show a reduction in delirium incidence by as much 
as 53% when compared with control groups.16 While 
length of hospital stay was not impacted statistically, the 
programme was reported to significantly reduce the odds 
of falling in older adults (OR 0.58; 95% CI 0.35 to 0.95) 
and led to decreased hospital costs, saving US$1600–
US$3800 (2018 US dollars) per patient.15 The impact 
of HELP on delirium prevalence is dependent on the 
fidelity to the HELP protocol, which can be compromised 
by real-world challenges such as lack of availability of staff 
and volunteers, patient refusal and medical contraindi-
cations.15 Several attempts have been made to improve 
adherence, including staff and volunteer education and 
further simplifying the programme to reduce cognitive 
load. For example, a modified HELP that included only 
cognitive activities, nutrition and mobility protocols was 
implemented for older patients undergoing abdominal 
surgery and the odds of delirium were reduced by 56%, 
with length of stay reduced by 2 days.17 Family participa-
tion in delivering these interventions is also important. 
The Fam-HELP programme has demonstrated that 
engagement of family caregivers in preventative inter-
ventions for delirium is feasible.18 However, operational-
ising family partnership into daily practice is challenging 
and few studies focus on how families can help manage 
delirium in loved ones.19

There is minimal published evidence regarding the 
use of signage to increase delirium awareness, improve 
delirium prevention strategies or reduce delirium prev-
alence. There have been studies exploring sign use 
in hospital for other reasons, for example, providing 
bedside orientation20 and dry-erase boards for commu-
nication.21 Dry-erase communication boards have been 
demonstrated to help staff remembering care details for 

patients.22 A survey of health professionals demonstrated 
that patient whiteboards were a valuable tool to improve 
teamwork, communication and patient care for interdis-
ciplinary teams.23 From the patient perspective one study 
showed that over 95% of patients found bedside white-
boards helpful and 92% read the information on the 
whiteboard frequently.24 Bedside signs and whiteboards 
are promising tools but none have yet been dedicated to 
delirium prevention.

Given the high prevalence of delirium on orthopaedic 
wards, there should be greater emphasis on supporting 
staff to use evidence-based delirium prevention interven-
tions in daily care. There is little guidance on how to use 
signage to implement these interventions. We created, 
implemented and evaluated a multicomponent bedside 
sign on an orthopaedic unit to prompt staff to use these 
evidence-based non-pharmacological interventions. As 
per protocol, all electronic medical record (EMR) data 
were deidentified and informed consent was waived.

MEASUREMENT
This quality improvement project was conducted over 
a 10-month period on a 35-bed orthopaedic unit at a 
large academic hospital. Our process measure was sign 
completion rates. The signs have several fields related to 
each non-pharmacological intervention and signs were 
considered ‘complete’ if at least ¾’s of component fields 
were filled out. Due to resource constraints, we could 
not conduct weekly audits throughout the study but we 
assessed sign completion over several weeks at the begin-
ning and the end of the intervention period.

Our outcome measure was the proportion of patients 
with a CAM+ score documented during their length 
of stay on the orthopaedic unit. CAM scores are docu-
mented by nurses on E2 once per shift with a compliance 
rate of over 90% at the time of the study. Use of the CAM 
in real-world settings may underestimate delirium preva-
lence25 but for this study it was impractical to use a trained 
assessor to screen for delirium every day for 10 months 
to determine the CAM accuracy. Therefore, we used the 
proportion of patients with a CAM+ score documented 
in the EMR to define ‘delirium prevalence’. CAM scores 
from E2 were collected monthly from the EMR between 
August 2017–September 2017 (baseline period) and 
October 2017–May 2018 (intervention period). Staff were 
surveyed at the end of the study to assess their impression 
of the sign’s impact on use of interventions.

Descriptive analyses were used to summarise demo-
graphic results and describe differences between baseline 
and intervention periods. Run charts were used to eval-
uate changes in CAM+ scores over time and were anal-
ysed using standard rules to detect any signal of special 
cause variation in the charted data points.26 Differences 
in sign completion and CAM+ rates at the beginning and 
end of the study were compared using two sample t-tests. 
This study follows the SQUIRE publication guidelines for 
reporting.27
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DESIGN
An interdisciplinary team made up of physicians, allied 
health, an education and development nurse clinician, 
and two geriatric clinical nurse specialists, was assembled 
to create the bedside sign. This multicomponent sign 
(figure 1) was based on HELP protocols, addressing the 
delirium risk factors of sensory impairment, dehydration, 
immobility, cognitive impairment and poor sleep. Each 
patient’s unique modifiable risk factors for delirium were 
highlighted so that nurses and other health professionals 
interacting with that patient would have visual cues, for 
example, to offer water or to put on eyeglasses.

The QI implementation team met monthly during 
the baseline and intervention phases. All aspects of the 
project and intervention were designed in close collabora-
tion with the unit manager on E2. Early nursing feedback 
demonstrated that the sign should target hip fracture 
patients who are at higher risk for delirium compared with 
patients admitted for elective joint replacement proce-
dures. Therefore, we introduced the signs to four select 
rooms, which were identified as accommodating a larger 
proportion of patients with hip fractures compared with 
other rooms on the unit. Piloting the sign in four rooms 
first allowed us to make important early changes on a 
smaller scale before widespread implementation. Nurses 
and allied health staff working on E2 (n=40) participated 
in 10 min training sessions on accurate completion of the 
sign during one of their routine daily staff safety huddles. 
There sessions were conducted by an education and 
development nurse who was designated as the delirium 
prevention champion on the orthopaedic unit. Nurses 
and allied health staff completing the sign consulted 
patients and their families to determine specific details of 
care such as need for glasses or hearing aids.

The principle intervention was a bedside sign placed in 
four rooms to prompt staff to apply non-pharmacological 
interventions in daily routine care, with the ultimate 
goal of decreasing the proportion of patients with CAM+ 
scores over time. The remainder of the unit served as our 
control group as these patients were not exposed to the 
intervention.

PATIENT AND PUBLIC INVOLVEMENT
Patients and families were involved throughout the 
preparatory and intervention phases of this quality 
improvement project. Family members of patients 
admitted to the orthopaedic unit were invited to give 
feedback on the sign’s usefulness. Both patients and 
family members provided pertinent information (ie, 
answering questions about glasses and hearings aids) 
that assisted staff to complete the sign. Patients and 
family were informed that some of these questions were 
not part of routine care, but may have prompted action 
such as bringing hearings aids from home to the hospital. 
Acceptability of the intervention was measured through 
the family surveys. Burden of intervention to patients 
and families was not formally measured. The aim of the 
sign was discussed prior to administering family surveys. 
Patients were not involved in the study design or dissem-
ination of results. There was no recruitment component 
to this project as the sign was used for all patients who 
were admitted to the four target rooms.

STRATEGY
We met with the E2 clinical manager several months prior 
to developing this idea to ensure that this QI initiative 
was feasible and aligned with the unit’s overall goals. This 
intervention was supported by a staff training and aware-
ness campaign that was conducted by the education and 
development nurse and took place 2 weeks prior to sign 
introduction. There were also educational posters placed 
on the unit (online supplemental figure 1). After training 
was complete, the research team placed the delirium 
prevention signs in four target rooms. These rooms were 
more likely to be occupied by patients with hip fracture 
but due to patient flow and capacity there may have been 
other orthopaedic patients (eg, joint replacements) 
admitted. Throughout the study, focus groups with unit 
staff were conducted to identify areas for improvement 
and new change ideas. Phased improved was used to 
implement the sign and refine its use over time.

The baseline period was defined as the months prior 
to sign use (August 2017–September 2017). Stages 1 and 
2 involved preparations for sign implementation during 
the baseline period while stages 3, 4 and 5 occurred 
during our intervention phase (October 2017–May 
2018). Details regarding the stages of this phased imple-
mentation project are outlined in table 1.

RESULTS
There were 474 patients admitted to the four target 
rooms over the course of 10 months. The mean age was 
75.8 (SD 12.8) almost 6 years older than the mean age 
of patients on the rest of the unit, 70.1 (SD 11.6). As 
we expected, there were a greater proportion of admis-
sions for hip fracture in the target rooms compared with 
control rooms (42% vs 13%). This was consistent with our 
goal to try and target patients who were are at higher risk 
for delirium. Demographics for patients admitted to four 

Figure 1  Example of completed sign.
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rooms with the sign and the other rooms on the unit are 
displayed in table 2.

Our audits demonstrated that sign completion rates 
increased throughout the study period. Mean completion 

rate at the beginning of the intervention period was 47% 
with an absolute increase to 83% (95% CI 71.7% to 
94.9%; p<0.001) by the end of the intervention period. 
The mean CAM+ rate during the baseline period prior to 
sign implementation (August–September 2017) was 8% 
with an absolute increase in the intervention period to 
11.4% (95% CI 7.2% to 15.8%; p=0.31).

As demonstrated in figure 2, there were no significant 
shifts (six or more points on the same side of the median) 

Table 1  Stages of delirium prevention sign implementation

Stage Planning Assessment Outcome
Time 
required

1 There is a gap in the delivery of non-
pharmacological interventions to 
orthopaedic patients.
Survey nurses and allied health on E2 to 
determine perspectives.

85% (34/40) said it would 
useful to have a bedside tool 
to help prompt use of non-
pharmacological interventions.

Confirmed this as a true 
problem worth addressing. 
Identified methods to 
help staff implement 
interventions.

2 weeks

2 Engage members of ‘Delirium Research 
Group’ and seek opinions from clinical 
staff and nurse specialists.

Sign developed to include 
interventions based on the 
six main components of the 
HELP programme. Concerns 
raised re: buy-in of nurses with 
competing priorities.

Provided the necessary 
training on sign use and 
engaged nurses throughout 
improvement process.

2 months

3 Identify nurse champion on unit and 
develop educational poster and training 
session materials.

90% of nursing staff on E2 
participated in 10 min training 
sessions during their routine 
daily staff safety huddles.

Staff trained and signs 
ready to be placed in target 
rooms.

1 month

4 Staff will complete all sign components 
for patients admitted to the orthopaedic 
ward. Audit signs and conduct 
focus groups to determine areas for 
improvement.

Audits show just 47% of signs 
being used. Focus groups 
demonstrate issues related 
to marker availability, and 
sign adherence to the wall as 
barriers to completion.

Installed magnetic strips to 
secure signs to wall.
Purchased markers to 
increase availability on unit.

3 months

5 Develop family survey to evaluate their 
perspectives and experiences with the 
sign.

85% (17/20) found the sign 
easy to understand. Only 50% 
(10/20) thought it helped them 
care for their relative.

Identify methods to 
increase family engagement 
with sign. Consider patient/
family input in future design 
changes.

2 weeks

HELP, Hospital Elder Life Programme.

Table 2  Characteristics of patients admitted to the 
orthopaedic unit (E2) at Juravinski Hospital from August 
2017 to May 2018

Target rooms 
(with sign)

Other 
rooms

n=474 n=1582

Patient demographics

 � Mean age ±SD 75.8±12.8 70.1±11.6

 � Female, n (%) 269 (57) 918 (58)

 � Male, n (%) 205 (43) 664 (42)

Admission diagnosis, n (%)

 � Hip fracture 200 (42) 204 (13)

 � Elective hip 79 (16) 426 (27)

 � Elective knee 91 (19) 611 (39)

 � Elective joint NOS 15 (3) 102 (6)

 � Other fractures 18 (4) 41 (3)

 � Other 71 (16) 279 (12)

NOS, not otherwise specified.
Figure 2  Run chart for proportion of patients with CAM+ 
scores.pdf. CAM, Confusion Assessment Method.
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or trends (five or more consecutive points increasing) 
over time.26 However, the proportion of patients with 
CAM+ scores did increase temporarily at isolated points 
after sign implementation in October and after signs 
were better secured to the wall with magnetic strips in 
February. These temporary increases were not observed 
in other rooms on the unit without the sign, indicating 
a possible non-random shift in data due to the sign’s 
impact. The mean baseline CAM+ rate in the rooms 
without the sign was 5.5% with a decrease to 4% (95% CI 
2.2% to 5.8%; p=0.30) in the intervention period, indi-
cating a stable environment on the unit throughout the 
10 months (figure 2).

Towards the end of the study, we surveyed 20 family 
members regarding their perspectives of the sign (online 
supplemental figure 2). Eighty-five per cent answered 
that the sign was easy to understand and follow and 70% 
felt that it was helpful for communication. However, 
there was a clear need for more education about delirium 
because only 60% thought the sign provided a better 
understanding of delirium and just 50% thought it 
helped them care for their relative. More than 90% of 
unit staff (nurses, allied health) received educational 
sessions on how to complete and use the sign. At the 
completion of the study, surveys were distributed to elicit 
staff feedback (online supplemental figure 3). We elic-
ited responses from 22/40 staff (7 allied health and 15 
nurses) with an average of 12 years of work experience. 
82% (18/22) of staff agreed or strongly agreed that the 
sign prompted use of non-pharmacological interventions 
and felt that completing the sign was a worthwhile use of 
time. Eighty-two per cent (18/22) of staff also agreed or 
strongly agreed that they would like to continue using the 
sign.

LESSONS AND LIMITATIONS
We believe there are several factors that led to the success 
of implementing the sign on this orthopaedic unit. First, 
this quality improvement project was conducted in a stable 
environment with few changes to staff operation outside 
of intervention implementation and training. Second, we 
achieved strong engagement of nurses, clinical managers 
and other E2 unit staff throughout the process. Nurses 
play an important role in delirium identification and 
prevention and we ensured that they were involved in the 
direction of the project. Feedback from focus groups and 
surveys provided useful insights that supplemented the 
quantitative collection of EMR documented CAM scores. 
Despite non-significant impacts on delirium prevalence, 
the sign was well received by staff who felt that the sign 
prompted them to use non-pharmacologic interventions 
and was a worthwhile use of time. This is an important 
metric given the competing priorities of point of care 
staff on busy inpatient wards. Finally, we achieved buy-in 
from hospital administrators as the sign posed minimal 
risk to patients and was relatively low-cost at $C40 per 
sign, equivalent to approximately £23.

There are a few notable limitations, including using the 
CAM to detect delirium prevalence, the lack of balancing 
measures, the project’s short time frame and the small 
scale. Previous research demonstrates that the use of CAM 
by nurses under-represents delirium prevalence when 
measured outside of clinical studies.25 Though signifi-
cant efforts were made through educational initiatives to 
increase the accuracy of nursing recognition of delirium 
prior to sign implementation, it is possible that accuracy 
was still low. Performing a chart review for key delirium 
words in nursing notes may have provided a more accu-
rate reflection of delirium prevalence compared with 
the CAM+ scores. This would have required additional 
resources and will be considered for future sign evalua-
tion projects. Though we did not collect direct balancing 
measures, which would have been helpful to influence 
future intervention, we did evaluate staff perception 
about whether the sign was a worthwhile use of time. 
Additional data points over a longer time frame would 
have improved our ability to assess trends and understand 
sustained effects. In particular collecting more data points 
during the baseline period prior to sign implementation 
would have allowed us to detect underlying trends that 
may have already been occurring. The impact of other 
unit changes (staff education and changeover, seasonal 
changes of patient presentations) could have influenced 
CAM documentation. We tried to limit these effects by 
comparing results with the proportion of CAM positives 
in other rooms where signage was not installed. The 
CAM positive scores in those rooms remained unchanged 
over the study period with no increased trends after any 
intervention. Finally, this study was carried out in four 
rooms on a single orthopaedic unit potentially limiting 
generalisability to other units and hospitals. However, 
pilot studies like this are important first steps in order to 
refine a process and ensure buy in prior to widespread 
implementation.

CONCLUSIONS
A multicomponent sign to prompt delirium prevention 
strategies was successfully implemented in four patient 
rooms on an orthopaedic ward and was well received by 
staff and families. Sign completion rates by staff increased 
by more than 50% over a period of 10 months. The inter-
vention did not lead to significant changes in delirium 
prevalence, as measured by the proportion of patients 
with CAM+ scores over time. Increases in the proportion 
of patients with CAM+ scores were detected following 
initial sign implementation and after the signs were 
better secured to the wall and these changes were not 
demonstrated in rooms without signs. It is possible that 
increased awareness of delirium among nurses prompted 
an increase in delirium detection leading to more 
CAM+ scores in the rooms with the sign. The delirium 
sign may prompt nurses to be on higher alert for acute 
changes in confusion and mental status while delivering 
non-pharmacological interventions. Early identification 
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of delirium is important as it leads to further workup, 
consultation and management.28 On this unit a CAM+ 
score prompts a number of interventions including initi-
ation of a delirium order set, additional blood work for 
potential causes and geriatric medicine consultation. If 
the sign increases delirium detection by raising aware-
ness, it may have a positive impact on patients who may 
have had a delayed or missed diagnosis.

Based on the results of the staff surveys, the sign was 
well received by nurses and allied health staff who play 
an important role in delirium identification and preven-
tion for hospitalised patients. Tools that decrease cogni-
tive load for staff are important given the pressing need 
to manage, recall and prioritise information in fast-
paced healthcare environments.29 Tools that promote 
non-pharmacological interventions for delirium may be 
particularly important during the COVID-19 pandemic, 
given the increased risk for delirium due to the disease 
itself and as a result of isolation from visitor restrictions.30 
It is vital that resources to assist healthcare workers with 
delivering delirium prevention interventions are avail-
able at the bedside or built into EMR, order sets and 
protocols.31 Equally important, family members need to 
be engaged as essential care partners who may be able 
to assist healthcare providers in instituting effective non-
pharmacological approaches for delirium prevention. 
Our bedside sign has the potential to be completed and 
used by family members who felt that it was helpful for 
communication and easy to understand. As high patient 
to staffing ratios can often limit family engagement,32 the 
sign can also be used as a tool to involve family members 
with minimal increased effort on the part of staff.

We were able to successfully implement a bedside 
delirium prevention sign on a busy orthopaedic unit. It 
is possible that the sign increases awareness and recog-
nition of delirium, which may have an impact on health 
outcomes for hospitalised older adults. For future direc-
tions, delirium prevalence will be defined using more 
rigorous chart abstraction methods and the sign will be 
further updated based on staff and family feedback. Our 
plan is to improve these elements on this orthopaedic 
unit first and then consider expansion to other units or 
hospitals.
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