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ABSTRACT

Objective: To evaluate the sensitivity, specificity and test-retest reliability of the Delirium Early

Monitoring System- Delirium Observation Screening Scale (DEMS-DOSS).

Design: Cross-sectional study of admitted older adults with DEMS-DOSS and reference standard

assessments.
Setting: 60-bed aged care precinct at a metropolitan hospital in Sydney, Australia.

Participants: 156 patients (aged =65 years old) were recruited to participate between April 2018 and
March 2020.

Measurements: Participants were scored on the DEMS-DOSS. Trained Senior Aged Care Nurses
conducted a standardised clinical interview based on the DSM-1V delirium criteria, within two-hours
of DEMS-DOSS completion. The Senior Aged Care Nurse undertaking the DSM-IV interview was
blinded to the results of the DEMS-DOSS.

Results: Participants mean age was 84 (+7.3) years and 38.2% (n=39) had a documented diagnosis of
dementia. Delirium was detected in 37.3% (n=38). The DEMS-DOSS had a sensitivity of 75.8% and a
specificity of 75.8% for delirium. The area under the receiver operating characteristics curve for

delirium was 0.76. The test-retest reliability of the DEMS-DOSS was found to be high (r=0.915).

Conclusion: DEMS-DOSS is a sensitive and specific tool to assist with monitoring delirium in
hospitalised older adults. Further studies are required to evaluate the impact of the DEMS-DOSS on

health outcomes.



Introduction

Delirium has a high prevalence in older hospitalised adults and is associated with negative
healthcare and economic outcomes [1,2]. Yet, delirium continues to be under recognised. Indeed,
opportunities to improve the care of older hospitalised adults are missed in up to two thirds of cases
[3,4]. This is despite the development and introduction in practice of validated screening tools such
as 4AT [5,6] and Confusion Assessment Method (CAM) [7]. Recently, there has been a call to focus

on delirium monitoring as well as initial screening [8].

Monitoring embeds delirium as a vital sign for ongoing assessment to improve detection,
understanding of delirium and communication [9]. However, the evidence for effective delirium
monitoring has not received adequate attention as studies are difficult to undertake [9]. To date only
one delirium monitoring tool, Recognising Delirium As part of your Routine (RADAR), has been

validated [10]; though it is not widely used in practice.

The Delirium Early Monitoring System (DEMS) was developed as a monitoring tool to promote
ongoing delirium detection and assessment [11]. Crucially, DEMS has a contemporary educational
theoretical underpinning and has been designed specifically to facilitate learning through practice
[12]. Similar to the Modified Early Warning scale it links the scores on monitoring scales directly to
actions [13]. This is particularly important as evidence suggests that simple teaching of delirium
alone fails to lead to practice change and there is a need for tools such as DEMS to support ongoing

learning by initiating actions and, thereby, informing practice changes [12].

DEMS was successfully piloted in the North East of England using a modified screening tool [11],
Delirium Observation Screening Scale (DOSS) [14,15]. DOSS was selected because itis an
observational delirium scale rather than a subject based cognitive assessment that may not lend
itself to repeated application in a clinical setting. The DEMS-DOSS was found to be well received and
acceptable in practice and that it could initiate the action triggers as needed [11]. However, the

validity and reliability of the DEMS-DOSS as a tool for monitoring delirium has yet to be established.

Aims
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The objectives of this study were to evaluate the sensitivity and specificity of DEMS-DOSS as a

delirium monitoring tool as well as its test-retest reliability.

Methods

Cross sectional study to validate DEMS-DOSS as a delirium monitoring tool in patients aged 65 years
and above admitted to aged care wards at a metropolitan hospital in Sydney, Australia, from April

2018 to March 2020. Patients were excluded if they had severe hearing impairment, were unable to
verbally communicate, and/or unable to provide consent or without a recognised substitute decision

maker.

Participants’ Recruitment & Sample Size

Within 72 hours of hospital admission patients were screened for eligibility by Senior Aged Care
Nurses (SACNs). Informed consent to participate was provided and data were collected for each
participant over a 24-hour period. Demographic information including gender, primary language,
country of origin, number of co-morbidities and documented evidence of dementia or other
neurodegenerative disease was recorded. The target sample size was 120 (i.e., approximately 10

participants per item for the 12-item DEM-DOSS).

Instruments
DEMS-DOSS

A modified version of DEMS-DOSS, consisting of 12-items (Figure 1) was completed. Each item was
rated as O (not observed) or 1 (observed) and a score of above 3 on the DEMS DOSS indicated the
presence of possible delirium requiring further investigation. Nursing staff were trained in the use of
DEMS-DOSS. Training consisted of a seven-minute video, crib sheets and bedside training with the

SACNSs.



Delirium Early Monitoring System (DEMS)

Participant ID Number:

Date:

PM AM

Easily distracted by stimuli

Does not maintain attention to conversation

Does not finish when asking a question or providing an
answer

Provides irrelevant answers

Reacts slowly to instructions

Disoriented to place

Does not know which part of the day it is

Fails to remembers a recent event

Is agitated, disordered and restless

Can become suddenly emotional

Evidence of hallucinations

Dozes off during conversations or actions

Total DEMS Score

Figure 1. DEMS scoring sheet

Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) criteria for delirium

The reference standard assessment was the DSM-IV criteria for delirium. Participants were rated
positive for delirium if two or more criteria were present. The SACNs with expertise in delirium
recognition and diagnosis completed the DSM-IV criteria. Prior to commencement of the study, the
SACNs independently assessed a subgroup of patients (n=3) to check inter-rater reliability using the

DSM-IV criteria. A level of 100% agreement was reported for each item.



Procedures

Participants were scored once on DEMS-DOSS between 8- 10am the morning after recruitment to
the study (Time A) (Figure 1). To determine test-retest reliability, at least 25% of participants were
rated on DEMS-DOSS by a second nurse within a two-hour timeframe (Time B). A trained SACN,
blinded to the DEMS-DOSS results, conducted a standardised clinical interview based on the DSM-IV

delirium criteria, within two-hours of DEMS-DOSS (Time A) completion.

Statistical Analysis

Statistical analysis was conducted using IBM SPSS Version 26 [16]. Descriptive statistics provided an
overview of participants’ demographics. Pearson’s r and Cronbach’s a were calculated to evaluate the
test-rest and internal reliability of the DEMS DOSS. Receiver operating characteristic (ROC) was
computed to ascertain the diagnostic accuracy of DEMS-DOSS to yield sensitivity, specificity, and area
under the ROC curve. Data from participants who completed both DEMS-DOSS and DSM-IV
assessment were included for analysis. Approval was received from the Human Research Ethics

Committees of Griffith University and Southern Eastern Sydney Local Health District (17/218).

Results

156 older hospitalised adults consented to participate in the study, however only 102 participants
were included in the analysis (Appendix B). Appendix C shows the demographic characteristics of
participants. The mean age was 84 years (£7.3), 38.2% had an existing dementia diagnosis and 49.0%
had seven or more co-morbidities. The study included culturally and linguistically diverse older
adults, with 54% reporting English as their first language and the remaining as, Greek (20%), Italian

(10%) and others (16%). 37.3% were evaluated as being positive for delirium based on the DSM-IV.

The sensitivity and specificity of DEMS-DOSS for delirium was 76.3% and 75.8%, respectively. The
Receiver Operating Curve (ROC) is depicted in Figure 2. The area under the curve (AUC) was 0.76
(95% CI 0.66 - 0.86) which is deemed as fair. Cronbach’s a for internal consistency was good; 0.84.
Overall, the test-retest reliability of DEM-DOSS was found to be high (r=0.92).
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Figure 2. Receiver operating characteristic (ROC) curve for the DEMS-DOSS versus reference standard the DSM-IV delirium
criteria.

Discussion

Previously, we have demonstrated that DEMS DOSS as a monitoring tool has a good ease of use in
practice [11]. We now report evidence that DEMS-DOSS is a valid and reliable tool that can,
therefore, be considered for introduction into practice for the monitoring of delirium in hospitalised
older adults. This is an important finding as, currently, there is a lack of validated monitoring tools
and a greater need for delirium monitoring to guide effective delirium practice beyond screening

alone.

To date, the only validated monitoring tool is RADAR, which has sensitivity of 73% and specificity of

68% [10]. In this respect DEMS-DOSS is a marginally superior monitoring tool. With sensitivity and



specificity of 76% for DEMS-DOSS, these are still less that those reported for screening tools such as
CAM and 4AT [5,6,7]. However, it is important to note that delirium monitoring tools serve a
different purpose to screening tools. Their value is derived from ease of use and educational impact
to sustain changes in clinical practice. Monitoring tools serve as a practice-based mediators of work-

based learning to upskill ward staff and develop a new discourse, in clinical spaces. [17].

This study has several strengths, including being pragmatic, real world and with limited exclusion
criteria. The SACNs conducting the DSM-IV were experts in delirium recognition and were blinded to
DEMS-DOSS scores. The delirium rate of 37.3% aligns with the estimated prevalence of delirium
amongst older inpatients [18]. We acknowledge the limitations of this study. While we aimed to
ascertain dementia status from the participants medical history, this was likely an underestimate as
dementia -like delirium- is underdiagnosed [19]. There was a smaller than expected sample size.-This
sampling reflects the challenges of conducting research in an acute care setting, as 18.5% of
recruited participants were discharged, transferred to another ward or died prior to data collection
being completed (Appendix B). However, delirium research is known to be challenging and the

recruitment difficulties encountered are not unexpected [20].

This study is an important step leading to the implementation into practice of a tool that will change
delirium monitoring practices. Future research should investigate the impact of DEMS-DOSS on
healthcare outcomes, ward culture and developing effective delirium practice within hospital

settings.
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Appendix:

Appendix A: Participant Timeline

Identification of potential participants within 72 hours of
admission to Aged Care Wards by Senior Aged Care Nurses

Y

Provision of study information

Y

Obtain informed consent from patient or recognised substitute
decision maker

Y

Demographic data collection

Y

Completion of 'DEMS-DOSS' (Time A) between 8am and 10am

("Time B"-- 25% of participants received a reassessment of
'‘DEMS-DOSS'" within 2-hours of Time A by a second nurse)

i

'DSM IV Assessment conducted by a Senior Aged Care Nurse,
within 2 hours of ' DEMS-DOSS' (Time A)

v

Statistical analysis of data and interpretation of results
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Appendix B: Participant Recruitment

Consented
(n=156)

L Discharged before 'DEMS-DOSS' completed (n=18; 11.5%)
—————» 'DEMS-DOSS' incomplete (n=24; 15.4%)
= 'DSMIV' incomplete (n=1; 0.7%)

L Other reasons (transferred to another ward or deceased) (n=11 ; 7.0%)

y
Evaluated n=102 (65.4%)
-With dementia (n= 39; 38.2%)
-DSM-IV Delirium Probable (n=31; 30.4%)

13



Appendix C: Demographic characteristics of participants (n=102)

N (%) M (SD)
Age (years) 84 (7.3)
Sex (male) 54 (52.9)
Dementia Diagnosis 39 (38.2)
Country of Birth (Australia) 50 (49.0)
Country of Birth other than 52 (51.0)
Australia
7 or more comorbidities 50 (49.0)
DSM-1V Delirium Probable 38(37.3)

M (SD): Mean (Standard Deviation)



