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ABSTRACT
Introduction  Delirium is commonly missed in older adults 
presenting to the emergency department (ED). Although 
current recommendations for active screening of delirium 
in the ED, this might not be feasible or practical. Identifying 
patients at high risk for prevalent and incident delirium in 
the ED will help to improve the screening process and to 
build interventions. There is currently scattered synthesis 
of evidence on risk factors associated with delirium in the 
ED. To address this gap, we are conducting a systematic 
review to describe the risk factors (patient vulnerability 
factors and precipitating factors) for delirium in the ED.
Methods and analysis  A literature search was performed 
from inception to March 2020 in Ovid EBM Reviews, Ovid 
EMBASE, Ovid MEDLINE, Scopus and Web of Science. 
We will include original research studies that report a 
quantitative relationship between at least one risk factor 
and delirium in the ED setting. Two investigators will 
use eligibility criteria from this protocol to independently 
screen titles and abstracts, and select studies based on 
full-text review of potentially eligible studies. After arriving 
at a final set of included studies, two investigators will 
extract data using a standardised data collection form. If 
appropriate, data regarding each risk factor will be pooled 
through a random-effect meta-analysis. The Grading 
of Recommendations Assessment, Development and 
Evaluation approach will be used to evaluate the overall 
quality of evidence.
Ethics and dissemination  To our knowledge, this will 
be the first systematic review evaluating risk factors 
for prevalent and incident delirium specifically related 
to the ED setting. Results of this study will aid in the 
identification of older adults at risk for delirium in the ED. 
We aim to publish the results of this systematic review in 
a peer-reviewed journal with good visibility for the fields of 
emergency medicine and geriatrics.
PROSPERO registration number
CDR42020175261

INTRODUCTION
Rationale
Delirium is an acute condition characterised 
by rapid change in brain function, which 
primarily affects the ability to focus attention. 
Its clinical course involves fluctuating symp-
toms over the course of a day with periods 
of lucidity followed by increased confusion. 

Delirium is a major concern for older adults 
presenting to emergency departments (ED) 
across the USA, with estimates that up to 
10% of older adults present to the ED with 
this condition.1–4 With older age, particularly 
those over 75 years, there is a higher risk of 
developing delirium in the hospital.5 The 
diagnosis of delirium in the ED is associated 
with increased mortality, prolonged hospi-
talisation, decreased functionality, cognitive 
impairment and increased healthcare costs.6–9

Currently, there is a gap in recognising and 
addressing delirium in the ED.1–4 Clinical 
presentation of delirium can be subtle, partic-
ularly when the patient is unknown to the 
provider and there are no family members or 
caregivers to provide history, which is often 
the case in the emergency setting. Also, up 
to 90% of patients present with hypoactive 
psychomotor subtype, so instead of agitation 
these patients will be quiet and withdrawn.10 
Active screening for this condition is then 
needed in the emergency setting as recom-
mended by the Geriatric Emergency Depart-
ment Guidelines.11

Screening for every single older adult in 
the ED might not be feasible or effective. 

Strengths and limitations of this study

►► While risk factors for prevalent and incident delirium 
may overlap, this study will help to identify emer-
gency department (ED)-related iatrogenic risk fac-
tors for incident delirium, which may be useful to 
develop future interventions.

►► This study will inform researchers for the future de-
velopment of clinical prediction rules when identify-
ing older adults at risk for delirium in the ED.

►► This review will be limited to the ED setting.
►► Primary studies may not have a well-defined differ-
entiation between incident and prevalent delirium 
in the ED, which may limit the interpretation of the 
findings of this systematic review.

►► Given the potential heterogeneity across studies, we 
may not be able to perform meta-analysis.
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However, performing delirium assessment on a subset 
of high-risk older patients may be practical and benefi-
cial. Most studies evaluating risk factors for delirium have 
been conducted in other settings like the intensive care 
unit (ICU) or hospital wards.

A systematic review performed by Ahmed et al eval-
uated risk factors for incident delirium among older 
adults admitted to the hospital. In their pooled analyses, 
they found that dementia, illness severity, visual impair-
ment, urinary catheterisation, low albumin level and 
length of hospital stay were significantly associated with 
incident delirium in the inpatient setting.5 Two reviews 
have focused on identifying risk factors among critically 
ill patients admitted to the ICU.12 13 Mattar et al found 
22 studies across three different ICU settings: medical 
ICU, surgical ICU and cardiac ICU. A meta-analysis was 
not performed but they found that the use of benzodiaze-
pines and opioids were important risk factors for delirium 
across all these settings.12 Zaal et al evaluated risk factors 
for delirium in the ICU setting as a whole. They included 
a total of 33 studies, and found strong evidence that age, 
dementia, hypertension, pre-ICU emergency surgery or 
trauma, illness severity, mechanical ventilation, meta-
bolic acidosis, delirium on the prior day and coma are 
risk factors for delirium in the ICU. The authors did not 
perform a meta-analysis given the high heterogeneity 
across studies.13 Krewulak et al comprehensively evaluated 
the risk factors and outcomes among delirium subtypes in 
adult ICUs. They included a total of 20 studies, and found 
inconsistent and heterogeneous results, pointing out 
for the need to standardise reporting and methodology 
in studies looking at different subtypes of delirium.14 
Delirium risk factors have also been evaluated in specific 
surgical population such as vascular surgery.15

None of the previous systematic reviews have focused 
or included studies evaluating ED geriatric patients. Only 
narrative reviews have evaluated risk factors for delirium 
in the ED, but they failed to include the whole body of 
evidence.16 17 Also, they have not taken into consider-
ation the differences in risk factors for prevalent and inci-
dent delirium. Prevalent delirium is defined as delirium 
on patient presentation in the ED. Incident delirium is 
defined as those patients who were initially non-delirious 
and developed delirium during the ED clinical course or 
during the hospitalisation. While risk factors for prevalent 
and incident delirium may overlap, incident delirium will 
also include ED-related iatrogenic risk factors (figure 1). 
Identifying such risk factors may be useful to develop 
future ED-based interventions.

Although risk factors for delirium might be similar 
across settings, there is a need to understand if there are 
important differences in the ED. The ED has a very unique 
environment when compared with inpatient floors or 
ICUs. Hospital-based studies often enrol patients up to 48 
hours after admission.18–21 Given its fluctuant nature, the 
delirium status of a patient after 48 hours of admission 
might be completely different from the delirium status 
on arrival in the ED or throughout the ED length of 

stay, which mainly explains the limited generalisability of 
these studies to the ED patient. Besides that, healthcare 
providers in the ED may have limited information about 
the patient (eg, if the patient cannot provide a reliable 
history and/or no family members are present). There-
fore, risk factors identified in other settings may be less 
relevant or not applicable in the ED context.

This review will inform researchers and clinicians about 
who are the high-risk geriatric patients for delirium in 
the ED setting. This will aid the future development of 
risk stratification tools that might be used to decide who 
needs to be actively screened for delirium in the ED. 
Despite guidelines’ recommendations to screen every 
single older adult for delirium,11 there is a need to imple-
ment an effective delirium screening strategy in the ED.

Review question
What are the risk factors for prevalent and incident 
delirium among older adults in the ED setting?

METHODS
Standards
The methodology of this review is based on guidance of 
the Cochrane handbook,22 the Joanna Briggs Institute 
(JBI) Reviewer’s Manual on systematic reviews of aetiology 
and risk,23 24 and the Conducting Systematic Reviews and 
Meta-Analyses of Observational Studies of Aetiology.25 
This protocol manuscript follows the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses Proto-
cols (PRISMA) guidelines.26The final publication of the 
review will adhere to the PRISMA statement.27

Eligibility criteria
We will include studies that evaluated risk factors for 
either prevalent or incident delirium in the ED setting 
among older adults (age ≥65). Prevalent delirium will 
be defined as delirium present on ED arrival. This will 

Figure 1  Conceptual model of risk factors and prevalent 
and incident delirium from the ED perspective. ED, 
emergency department.
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include studies where delirium screening was performed 
on arrival in the ED using standardised delirium assess-
ments. Incident delirium will be defined as delirium that 
occurs either during the ED length of stay or during the 
subsequent hospitalisation for those ED patients who are 
admitted to the hospital. If a clear timeline is not well 
established by the study on when delirium was assessed 
during the ED course, we will define it more broadly as 
delirium in the ED rather than incident vs prevalent. 
Only studies in which a standardised delirium diag-
nostic/assessment tool was used to reach a diagnosis 
of delirium will be considered. These tools include the 
following: Confusion Assessment Method (CAM),28 CAM 
for the ICU (CAM-ICU),29 Delirium Triage Screen,30 
brief CAM,30 3 min Diagnostic Interview for CAM (3D-
CAM)31 and the 4AT.32 Studies of either delirium tremens 
or excited delirium will be excluded given the significant 
difference in its pathophysiology.

We will include original observational research (case–
control, cohort and cross-sectional studies) that report a 
quantitative relationship between at least one risk factor 
and delirium in the ED setting. Interventional studies, if 
available, will be included, however, these are less likely 
to assess risk factors. Conference abstracts will be consid-
ered. Studies in all languages will be considered. There 
will be no restrictions for year of publication. Studies 
in the primary care, inpatient or ICU settings will be 
excluded. The following article types will be excluded: 
narrative or systematic reviews, reports from organisa-
tions, qualitative articles, editorials, commentaries, letters 
to the editor and case reports.

Risk factors
We will consider any risk factor under evaluation of the 
studies included. These will be divided by patient vulner-
ability factors and precipitating factors. Patient vulnera-
bility factors include variables such as age and presence of 
comorbidities (eg, dementia, visual impairment, hearing 
impairment), while precipitating factors include vari-
ables such as current infectious process or interventions 
(eg, urinary catheters). The inter-relationship between 
these two broad categories of risk factors seem to play an 
important role in the development of delirium.33

Search strategy
The literature search will contain three parts: (1) the 
databases including EBM Reviews, EMBASE, MEDLINE, 
Scopus and Web of Science; (2) the reference lists of rele-
vant papers; (3) the grey literature sources. The reference 
lists of relevant papers, especially other literature reviews 
on the topic, may identify citations which did not appear 
during a database search. Conference abstracts will be 
reviewed, including those within the searched databases 
and also, we will hand-search websites and national guide-
lines from the main Geriatrics and Emergency Medicine 
societies. There will be no time restriction for the search.

A preliminary literature search was developed and 
executed by an academic medical librarian (DJG) with 

input from the study investigators. Concepts of risk 
factors for delirium in older adults presenting to the ED 
were searched. The search strategies were created using a 
combination of keywords and standardised index terms. 
Searches were run in March 2020 in Ovid EBM Reviews, 
Ovid EMBASE (1974+), Ovid MEDLINE (1946+ including 
e-pub ahead of print, in-process & other non-indexed 
citations), Scopus (1970+) and Web of Science (1975+). 
All results were exported to EndNote where duplicates 
were removed, yielding 4340 citations. Search strategies 
are provided in the online supplementary appendix.

Study selection, data extraction and risk of bias
For primary study selection, two reviewers (LOJeS and 
MJB) will consider the potential eligibility of each of the 
abstracts and titles that result from executing the search 
strategy (phase I). Reviewers will request the full-text 
versions of all potentially eligible studies. Disagreements 
during phase I will be retrieved in full text for evaluation. 
If an article meets inclusion criteria but it is not available 
through our institution library access, authors will be 
contacted by electronic mail to obtain the full text.

For secondary study selection, two reviewers (LOJeS and 
MJB) working independently and blindly will consider 
the full-text reports (all available versions of each study) 
for eligibility (phase II). The reviewers will calibrate their 
judgements using a smaller set of reports. Subsequently, 
disagreements will be harmonised by consensus and 
discussion with the senior author. Inter-rater agreement 
will be measured using Cohen’s kappa coefficient for 
phase II. Standardised forms for both phase I and phase 
II will be developed.

After achieving the final number of studies to be 
included in our systematic review, data extraction will 
occur. A specific data extraction tool will be developed 
for the purpose of this review. Data collection form will 
be developed in Microsoft Excel 2016 software. This tool 
will be tested on a set of 2–4 articles prior to use, and 
the tool will then be modified as needed. Data extraction 
will be done by two investigators (LOJeS and MJB) inde-
pendently. The following information will be extracted 
from each study: study design, sample size, inclusion/
exclusion criteria, any risk factor evaluated, outcome 
measure (ie, delirium diagnostic tool, presence/absence 
of delirium, whether or not it was possible to determine 
prevalent vs incident delirium, time frame for the ascer-
tainment of delirium, overall frequency of delirium, 
raw numbers regarding risk factors in delirium vs non-
delirium patients as well as results from univariate and 
multivariate analyses). Extraction of effect measures 
(both ratio measures and difference measures) will be 
done following Cochrane34 and JBI24 recommendations. 
Both unadjusted and adjusted estimates will be extracted. 
Confounding is a key item in the analysis of risk factors for 
delirium and we will collect the list of confounders that 
each study considered. Data regarding who performed 
the delirium assessment (ie, research assistant, registered 
nurse, etc) will also be obtained. If data are not available 
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in the published manuscript, authors will be contacted by 
electronic mail to request the information needed.

As for the risk of bias assessment at the study level, a 
modified version of Newcastle-Ottawa Scale will be used 
for case–control, cohort and cross-sectional studies.35 Key 
domains will include assessments of sample selection, 
risk factors (exposures) ascertainment, comparability of 
cohorts on the basis of design or analysis and delirium 
(outcome) ascertainment. Each domain will be judged 
as low, unclear or high risk of bias. For comparability 
of cohorts on the basis of analysis, studies that do not 
adjust risk factors for potentially confounding variables 
will be deemed to have higher risk of bias. For example, 
increased age and dementia are well-known risk factors 
for delirium across all settings and studies evaluating 
other risk factors need to adjust for these variables. 
Although not likely to have interventional studies evalu-
ating risk factors, if included the Cochrane tool will be 
used to evaluate risk of bias for this study design.36 Risk 
of bias assessments will be performed by two investigators 
(LOJeS and MJB) independently.

Data synthesis
After evaluating the availability of data and the heteroge-
neity from included studies, we will evaluate whether or 
not it is appropriate to conduct a meta-analysis to deter-
mine the relationship between risk factors and delirium. 
If the association measures have enough similarity, we 
will generate meta-analytic estimates (pooled ORs) for 
each risk factor using random-effects meta-analysis as 
described by DerSimonian and Laird.37 Enough simi-
larity will be defined as studies looking at the same risk 
factors with similar study populations. Delirium may be 
measured by different standardised instruments and 
meta-analytical pooling will be considered only if the 
same or similar instrument was used. The random-effect 
model is a conservative choice given expected heteroge-
neity within and across studies. We will measure incon-
sistency and statistical heterogeneity by estimating the I2 
index and Cochrane Q test.38 We will use RevMan V.5.3 
and/or MetaXL software to conduct the analyses. Meta-
analytical estimates will be obtained separately for unad-
justed and adjusted data. Comparisons of adjusted and 
crude estimates may allow insights into the importance of 
confounding.25

We anticipate significant methodological differences 
across studies, which might preclude our ability to perform 
meta-analysis of associations between risk factors and ED 
delirium. As an alternative to synthesise data regarding 
risk factors for ED delirium, we aim to use harvest plots. 
Harvest plot is a novel approach to graphically summarise 
the results of systematic reviews and it may be particu-
larly useful for systematic reviews addressing a broader 
research question.23 Also, harvest plots can be used to 
synthesise results when only direction of the association 
is reported, or when there is inconsistency in the effect 
measures or data reported across studies.39

Subgroup analysis of interest include: prevalent versus 
incident delirium, patients with versus without dementia, 
study design (eg, retrospective vs prospective observa-
tional studies) and study quality (eg, low vs high risk of 
bias).

We will only analyse publication bias through funnel 
plots for those meta-analytic estimates based on more 
than 10 studies. A small number of studies make analysis 
of funnel plots unreliable.40

Summarising evidence
We will use the Grading of Recommendations, Assess-
ment, Development and Evaluations (GRADE) approach 
for grading the quality of evidence taking into consid-
eration other factors beyond the risk of bias assessment 
(ie, imprecision, inconsistency, indirectness and publi-
cation bias). Best evidence regarding prognostic or risk 
factors usually originates from observational studies, and 
for this systematic review such studies may start with high 
certainty ratings.41 Other domains such as magnitude of 
effect and effect of plausible residual confounding will 
also be considered.41 42 For example, if the effect estimate 
is strong (ie, relative effect size over 2.0), we will consider 
upgrading the certainty level. Depending on issues related 
to these domains, certainty in the evidence will be ulti-
mately designated as high, moderate, low or very low.41 
The GRADEpro online software (https://​community.​
cochrane.​org/​help/​tools-​andsoftware/​gradepro-​gdt) 
will be used to build evidence summaries. The quality of 
evidence (ie, certainty in estimates) will be evaluated for 
each association between risk factors and delirium in the 
ED setting. If the significant heterogeneity across studies 
preclude us from performing meta-analysis, we will follow 
the framework of Murad et al for rating the certainty in 
evidence in the absence of a single estimate of effect.43

Current study status
At the time of writing this manuscript, literature search 
was completed by the medical librarian and phase I 
(screening of titles and abstracts) was in progress.

Ethics and dissemination
This study involves only analysis of data from published 
studies and was deemed to be exempt from our institu-
tional review board. Results of this systematic review will 
be published in a peer-reviewed journal with good visi-
bility for the fields of emergency medicine and geriatrics.

Patient and public involvement
There was no patient or public involvement in the devel-
opment of this protocol.

DISCUSSION
To our knowledge, this will be the first systematic review 
specifically evaluating risk factors for delirium in the ED 
setting. Results of this study will inform policy-makers, 
researchers and emergency physicians to evolve strategies 
to better identify older adults with delirium in the ED as 
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well as implement interventions to reduce the burden of 
precipitating factors and, consequently, of delirium in the 
ED.

Clinical prediction instruments are most useful when 
there is evidence that clinicians are failing to accurately 
diagnose a condition, and when there are serious conse-
quences associated with the missing diagnosis.44 Emer-
gency physicians miss delirium in 57%–83% of cases 
during routine clinical care.10 45 46 A systematic review 
identified 28 delirium prediction models in the litera-
ture, however, none of these models were built for the 
ED setting.47 The development of a clinical prediction 
instrument based on risk factors found on a comprehen-
sive systematic review of the literature might help to iden-
tify delirium screening targets in the very early period of 
ED clinical course. The identification of risk factors for 
delirium in the ED will help providers to identify patients 
who are at high risk for prevalent and incident delirium 
in the ED, and then require active screening. Also, this 
could facilitate the life of emergency physicians and opti-
mise delirium screening in the ED. Early identification 
of these patients who are more likely to be delirious on 
arrival in the ED may allow for earlier intervention and 
thus potentially improve outcomes.

Possible limitations of this systematic review are several. 
First, some studies might not have a well-defined differ-
entiation between incident and prevalent delirium in the 
ED. Second, the significant heterogeneity across studies 
may preclude us to perform meta-analyses. Lastly, the 
quality of included studies is expected to be low and we 
anticipate a low level of certainty about the associations of 
certain risk factors and ED delirium.
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