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Abstract
Objective The objective of this study was to identify the predictors of incident delirium in this high-risk population.
Methods This study was a planned sub-analysis of the INDEED multicentre cohort study. We recruited patients aged ≥ 65, 
independent/semi-independent, with an emergency department (ED) length of stay ≥ 8 h and admitted to any hospital ward. 
Patients were followed up during their ED stay up to 24 h after ward admission. Sociodemographic characteristics, comor-
bidities, functional status (OARS), illness severity, level of frailty, cognitive status (TICS-m) and ED/patient environment 
evaluation were collected during initial interview. Patients were screened for delirium twice a day using the Confusion 
Assessment Method. Multivariate logistic regression was performed to identify the predictors of delirium.
Results Incident delirium was detected in 68 patients of the 612 patients included (11%). Initially, seven candidate predictors 
were included in a regression model, of which four were retained using a stepwise selection procedure. Presence of cognitive 
impairment at baseline (OR 3.6, p < 0.001), absence of mobilization during the whole ED length of stay (OR 3.3, p = 0.002), 
longer ED length of stay (OR 1.02, p = 0.006) were associated with a higher risk of incident delirium while higher functional 
status was associated with a lower risk (OR 0.8, p < 0.001).
Conclusion More work is needed to determine which tool(s) are most appropriate for the ED use to increase delirium 
screening compliance among health professionals working in this department. It is really the first step to be able to suggest 
interventions to decrease delirium incidence.
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Résumé
Objectif L’objectif de cette étude était d’identifier les prédicteurs du délirium incident dans cette population à hautrisque.
Méthodes Cette étude était une sous-analyse planifiée de l’étude de cohorte multicentrique INDEED. Nous avons recruté 
des patients âgés de ≥ 65 ans, indépendants/semi-indépendants, ayant une durée de séjour au département d’urgence (DU) ≥ 
8 h et admis dans n’importe quel service. Les patients ont été suivis pendant leur séjour aux urgences jusqu’à 24 h après leur 
admission. Les caractéristiques sociodémographiques, les comorbidités, l’état fonctionnel (OARS), la gravité de la maladie, 
le niveau de fragilité, l’état cognitif (TICS-m) et l’évaluation de l’environnement des urgences/patients ont été recueillis 
lors de l’entretien initial. Les patients ont été soumis à un dépistage du délirium deux fois par jour à l’aide de la méthode 
d’évaluation de la confusion. Une régression logistique multivariée a été effectuée pour identifier les prédicteurs de délirium.
Résultats Le délirium incident a été détecté chez 68 des 612 patients inclus (11%). Au départ, sept prédicteurs candidats ont 
été inclus dans un modèle de régression, dont quatre ont été retenus par une procédure de sélection par étapes. La présence 
d’un déficit cognitif initial (RC 3,6, p < 0,001), l’absence de mobilisation pendant toute la durée du séjour à l’urgence (RC 
3,3, p = 0,002), une durée de séjour plus longue à l’urgence (RC 1,02, p = 0,006) étaient associées à un risque plus élevé de 
délirium incident, tandis qu’un état fonctionnel plus élevé était associé à un risque plus faible (RC 0,8, p < 0,001).
Conclusions Des travaux supplémentaires sont nécessaires pour déterminer quel(s) outil(s) sont les plus appropriés au DU 
afin d’accroître le dépistage du délirium par les professionnels de santé travaillant dans ce service. C’est vraiment la première 
étape pour pouvoir proposer des interventions visant à diminuer l’incidence du délirium.

Clinician’s capsule

What is known about the topic?
 Literature is scarce regarding the predisposing factors 
of delirium in the emergency department.

What did this study ask?
 The aim of this study was to confirm predicting factors 
of developing delirium in older emergency department 
patients.

What did this study find?
 Cognitive impairment, lower baseline functional sta-
tus, not being mobilized over a long period and pro-
longed emergency department stay are risk factors.

Why does this study matter to clinicians?
 Early identification of patients at risk could decrease 
the incidence of delirium by quickly acting on modifi-
able risk factors.

Introduction

Population ageing will greatly impact our health care system 
as the proportion of seniors is expected to increase rapidly 
until 2031, when all the baby boomers will have reached 
65. Seniors could represent between 23 and 25% of the 
total population in 2036 [1]. Because having access to their 
family physician may be difficult [2], Canadian seniors are 
frequently left with no other option than to go to the emer-
gency department (ED) to get the medical attention they 
need. However, a simple visit to the ED can render them 
vulnerable [3] and trigger major complications. One of those 
common complications is delirium, a serious neuropsychi-
atric condition of acute onset with a fluctuating course of 

disturbance in consciousness, attention, orientation, mem-
ory, thought, perception and behavior [4]. Delirium is known 
to have significant consequences on affected patients. Pos-
sible adverse outcomes include cognitive decline, increased 
hospital length of stay [5], unplanned return to ED or hos-
pital admission [6], and nursing home placement [6]. Con-
sequences of delirium may also have long-term effect on 
patients, as affecting functional recovery [6], cognition [7], 
and increased risk of mortality [8]. Current recommenda-
tions state that all older ED patients with risk factors for 
developing delirium should be screened daily [9]. However, 
despite those recommendations and the existence of screen-
ing tools, recent studies have determined that over 65% of 
delirium cases are not identified in this setting [10, 11].

Several predisposing factors of delirium have been pro-
posed in different types of inpatients. However, the context 
of emergency department could be contrasting to ward, with 
its overcrowding, fast-paced and stress due to acute unknown 
health problem. Despite those differences, literature is scarce 
regarding the predisposing factors of delirium in the ED 
[12, 13]. An ED stay of over 12 h has been identified as the 
strongest independent predictor of developing delirium in 
older patients [12, 14]. Other predisposing factors refer to 
a patient’s vulnerability and include older age, pre-existing 
cognitive impairment, loss of independence, loss of senso-
rium, polypharmacy and associated medical comorbidities 
[15]. Nevertheless, preventive recommendations from the 
National Institute for Health and Clinical Excellence (NICE) 
focus on modifiable factors, such as disorientation, dehy-
dration, malnutrition, hypoxia, decreased mobility, pain and 
sleep hygiene [16].

In 2011, the Quebec Health Ministry has delivered a 
frame of reference, the senior-friendly approach, to sensi-
tize and equip hospital centres and health care providers to 
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make these environments more senior-friendly [16]. This 
frame of reference contained recommendations for improve-
ments to be made in hospital centres and clinical procedures 
when meeting an elder. The main goal of the senior-friendly 
approach was to prevent deleterious effects of a single visit 
for an acute health problem, such as delirium.

The aim of this study was to confirm predicting factors of 
developing delirium in older emergency department patients. 
This is the first Quebec multicentre study to investigate the 
predisposing factors of developing delirium in older ED 
patients, especially after the implementation of the Health 
Ministry initiative.

Methods

Study design and setting

This project is part of the Incidence and Impact Measure-
ment of ED-induced Delirium study (INDEED) [17]. This 
prospective multicentre cohort study included patients 
recruited within five EDs (two university-affiliated level 1 
trauma centres, one university-affiliated hospital, and two 
regional hospitals) across the province of Quebec. Patients 
were recruited in two phases (between March and July 2015, 
and between February and May 2016).

Population

Patients were included if they 1) were aged 65 and over, 
2) had an ED stay of at least 8 h, 3) were admitted to any 
hospital ward, 4) were independent or semi-independent 
(able to perform five of seven activities of daily living). 
Patients were excluded if they 1) had unstable medical 
condition requiring intensive care, 2) delirium was already 
present upon consultation to the ED (prevalent delirium) or 
within 8 h of arrival, 3) were unable to communicate and 
consent in either French or English, 4) were residents of a 
long-term care facilities or 5) had a history of a psychiatric 
disorders (such as schizophrenia, psychotic symptoms and 
bipolar disorder). Current Canadian ED recommendations 
state that length of stay in older patients should be kept 
under 8 h; therefore, we chose this cut-off point as opposed 
to the 10- or 12-h exposure previously determined to be a 
predictor of delirium [12, 14].

Data collection and processing

After identifying potential study participants using the ED 
patient tracking software (Sunday to Saturday, between 8 
am and 8 pm), research assistants met potential participant 
at least 8 h after ED arrival to obtain informed consent and 
to proceed to the first interview. Participants were assessed 

twice a day (with at least 6 h between assessments) during 
their stay in ED and for up to 24 h after admission to the hos-
pital ward. Each site’s team of research assistants received 
standardized training by an experienced member of the men-
toring team of the Centre d’Excellence sur le Vieillissement 
de Québec, who also specializes in the administration of the 
CAM. They also attended a group training session conducted 
by the study coordinator and an experienced research nurse 
and underwent a 5-h personalised field training. They were 
also provided with a detailed training manual. In addition, 
ongoing support and supervision by the study coordinator 
was made to ensure inter-rater reliability. This research pro-
ject was approved by the CHU de Québec-Université Laval 
Research Ethics Board.

Outcome measures collected only once

Sociodemographic characteristics, comorbidities (Charlson 
Comorbidity Index) [18], functional status (Older Ameri-
cans Resources and Services scale [OARS]) [19], illness 
severity (Acute Physiological and Chronic Health Evalu-
ation II [APACHE II]) [20] and level of frailty (Clinical 
Frailty Scale) [21] were obtained during initial interview. 
Patients’ cognitive status was evaluated in person using the 
Telephone Interview for Cognitive Status-modified (TICS-
m) [22], as the protocol included 60 days of telephonic 
follow-up evaluating, among others, cognitive status. A 
TICS-m score ≤ 27 indicates cognitive impairment [23]. 
ED and patient environment evaluation were also assessed 
during initial evaluation, and included information, such as 
presence of proper lighting, patient’s hydration (presence of 
saliva under the tongue/glass of water, absence of fasting), 
presence of physical restraints or medical procedures lim-
iting movement (bladder catheter, intravenous line, solute, 
oxygen), access to a watch with the right information for 
spatio-temporal orientation, and the wearing of sensory aids 
when necessary. Patients’ ED length of stay was measured 
from the time of triage up to patient transfer to the hospital 
ward. Hospital length of stay was calculated from the time 
of ED triage up to hospital discharge. The proportion of 
time spent in the corridor between the initial interview and 
admission to the hospital ward was also calculated.

Outcome measures collected repeatedly

The Confusion Assessment Method (CAM) [24] was our 
primary outcome and used during the first interview and 
then twice daily to detect incident delirium. This test was 
administered by trained research assistants; however, it has 
been shown that sensitivity and specificity could be similar 
to administration of the test by geriatrician [25]. A patient 
with a positive CAM during the initial interview resulted 
in the exclusion of that patient. A CAM test is positive 
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according to the sensitive method if the following is present: 
1) acute onset or fluctuation, and 2) inattention, plus either 
3) disorganized thinking or 4) altered level of conscious-
ness [26]. The Delirium Index [27] was also administered to 
measure the severity of delirium symptoms, graded from 0 
to a maximum score of 21 and where a higher score indicates 
more serious symptoms. During initial interview and follow-
ups, a visual analogue scale was used to evaluate patient pain 
levels, on a scale of 0–100, where 100 indicates the worst 
pain possible. As it has been suggested in the literature [28], 
we considered that pain was controlled with a reduction of 
13 points in comparison to baseline. Research assistants also 
verified whether the patient was mobilized between each 
follow-up by asking this information directly to the patient 
and to the attending nurse and by reviewing the medical and 
nurses’ notes.

Data analysis

Patients with and without delirium were compared using 
Student’s t test or chi-square test when appropriate. The level 
of statistical significance for those tests was set at p < 0.05. 
For the predictive model, we considered predictors of delir-
ium suggested in the literature. However, to respect a ratio of 

one variable to ten events of delirium [29], we included the 
most significant variables from this initial analysis. A step-
wise selection method was applied to the candidate predic-
tors with entry at the 10% level and exclusion at the 5% level 
to build a parsimonious model. Analyses were performed 
using Statistical Analysis System (SAS Institute Inc., Cary, 
NC, USA).

Results

A total of 612 patients were included. The overall cumula-
tive incidence of ED-induced delirium in our cohort was 
11%. The characteristics of delirious and non-delirious 
patients are presented in Table 1. Our delirious group was 
older, had lower functional status, had a higher level of 
frailty and was more cognitively impaired at baseline than 
the non-delirious group (p < 0.001). Considering our cut-off 
for cognitive status, 45% of participants who developed a 
delirium presented cognitive impairment compared to 17% 
of those who did not. A larger proportion of the delirious 
group was also considered as frail (68% vs 50%). 

A total of seven candidate predictors were considered for 
inclusion in the logistic regression model: age, the OARS 

Table 1  Characteristics of 
included patients, according to 
their delirious status

Bold: p value < 0.05. ED Emergency department; LOS length of stay; IE initial evaluation

Delirium Non delirium p value
N = 68 N = 544

Patients’ characteristics
 Age, mean (SD) 80.6 (8.8) 76.4 (7.6)  < 0.001
 Female, n (%) 36 (52.9) 275 (50.6) 0.71
 Delirium Index score, mean (SD) 4.9 (2.9) 1.1 (1.5)  < 0.001
 OARS score, mean (SD) 24.2 ± 2.7 25.9 ± 2.4  < 0.001
 TICS-m score, mean (SD) 27.7 ± 6.5 31.6 ± 5.3  < 0.001
 Charlson score, mean (SD) 2.3 ± 2.5 2.0 ± 1.9 0.28
 APACHE II score, mean (SD) 10.8 (5.7) 11.5 (5.9) 0.39
 Clinical Frailty Scale score, mean (SD) 4.1 (1.2) 3.4 (1.2)  < 0.001
 ED LOS, mean hours (SD) 43.3 (23.8) 36.6 (20.4) 0.01
 Hospital LOS, mean hours (SD) 314.8 (233.0) 207.6 (200.5)  < 0.001

Environmental factors
 Proportion of ED LOS spent in the corridor, % 4.5 (1.5) 9.7 (2.6) 0.02
 Sufficient lighting at IE, n (%) 38 (56.7) 297 (54.9) 0.78
 Sufficient hydration at IE, n (%) 27 (40.3) 187 (35.0) 0.39
 Physical constraints at IE, n (%) 33 (50.0) 267 (49.5) 0.94
 Medical equipment limiting movement at IE, n (%) 43 (71.7) 355 (70.2) 0.83
 Good spatio-temporal orientation at IE, n (%) 31 (45.6) 291 (53.6) 0.21
 Participants needing visual or hearing aids IE, n (%) 64 (94.1) 506 (93.0) 0.73
 Use of visual or hearing aids during IE, n (%) 51 (75.0) 403 (74.1) 0.87
 Controlled pain during ED LOS, n (%) 10 (17.5) 85 (18.6) 0.85
  ≥ 1 mobilization during ED LOS, n (%) 40 (71.4) 450 (90.2)  < 0.001
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score, the presence of frailty, the presence of cognitive 
impairment, ED length of stay, proportion of time spent in 
the ED corridor, and the absence of mobilization during the 
whole ED length of stay. The complete initial model gave 
similar fit to the data as the final parsimonious model (AIC 
of 301.23 and 301.93, respectively) as well as similar pre-
dictive accuracy (ROC AUC of 0.82 and 0.81, respectively). 
According to our model, predictors of incident delirium up 
to 24 h after ward admission are cognitive impairment (OR 
3.6, p < 0.001), absence of mobilization during the whole 
ED stay (OR 3.3, p = 0.002), longer ED length of stay (OR 
1.02, p = 0.006), while a higher OARS score, indicating 
higher functional status, is protective (OR 0.8, p < 0.001) 
(Fig. 1). 

Discussion

Interpretation of findings

This is the first Quebec multicentre study to investigate the 
predisposing factors of developing delirium in older ED 
patients. In our cohort, absence of mobilization during ED 
stay, presence of cognitive impairment and ED length of stay 
were statistically significant predicting factors of developing 
delirium, while greater functional status was a protective 
factor.

Comparison to previous studies

The literature on predictors of incident delirium after pre-
senting to the ED setting is scarce [12, 13]. Still, our results 

confirm those reported in previous studies where cognitive 
impairment and dementia are important predisposing factors 
to develop a delirium during an ED visit [12, 13]. Simi-
larly, ED length of stay being associated with higher risk of 
developing delirium is consistent with results of Bo et al. 
[12]. However, all previous studies obtained older age as 
a predisposing factor for delirium [12, 13, 30], contrary to 
our results, despite similar age inclusion criteria and mean 
age of included participants [13]. If considering other set-
tings, modifiable and non-modifiable factors suggested to 
predict the development of incident delirium in hospitalized 
patients include older age and pre-existing cognitive impair-
ment, but also parameters, such as functional and sensory 
impairments, and comorbidities [30]. However, whether in 
EDs or on a hospital ward, the broad variable definitions, 
the various patient outcomes used, and the non-systematic 
assessment of delirium (which was only be performed once 
daily on week days in some studies) may explain the vari-
ability observed in the predicting factors obtained and limit 
reproduceable results.

Clinical implications

Our study is the first to evaluate predicting factors of incident 
delirium in the ED following the wide implementation of the 
Quebec Health Ministry senior-friendly approach [16]. The 
adapted approach includes systematic preventive interven-
tions aimed at maintaining functional status (i.e. mobiliza-
tion, pain control, physical constraints, medical equipment 
limiting movement), skin integrity, nutritional health (i.e. 
hydration), elimination, cognitive and affective state (i.e. 
proper lighting, spatial–temporal orientation, visual and 

Fig. 1  Estimated Odds Ratios 
with 95% wald confidence 
limits from logistic stepwise 
regression model for prediction 
of delirium. ED emergency 
department, LOS length of stay

Odds Ratios with 95% Wald Confidence Limits

ED LOS

Presence of
cognitive 
impairment 

OARS score 

Absence of 
mobilization 
during ED LOS

2 4 6

Odds Ratio

OR : 3.28 

[1.56, 6.88] 

OR : 0.81
[0.73, 0.91] 

OR : 3.63
[1.93, 6.84] 

OR : 1.02
[1.01, 1.03] 
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hearing aids, limiting relocation) and sleep. However, the 
homogeneity of this approach’s implementation throughout 
the province is still unknown. Our sample had a mean ED 
length of stay of 43.3 and 36.6 h for patients who developed 
delirium and those who did not, respectively. Although ED 
length of stay appeared to have decreased in the past years 
in Quebec (90% percentile at 27.2 h for people over 65) [31], 
it still represents ED length of stay superior to the recom-
mendations. Moreover, our results demonstrated that patient 
mobilization during their ED stay could be a parameter that 
might be worth investing resources into, considering that 
none of the five participating sites has a person assigned 
to the ED to mobilize this clientele. Recruiting adequately 
trained volunteers dedicated to mobilizing seniors who con-
sult to ED could be a beneficial low-cost solution to our 
health care system.

Strengths and limitations

This study presents several strengths. As delirium is a mul-
tifactorial syndrome with a fluctuating course [30], the fact 
that patients were screened for delirium twice a day allowed 
a more accurate monitoring of the incidence of this condi-
tion. We used validated tools, such as the CAM and TICS-m. 
In addition, our multicentre design allowed a better represen-
tation of the older patients usually seen in the ED. Some of 
our inclusion criteria may have had the effect of excluding 
patients at higher risk of developing delirium could also be 
considered a limitation. However, the main objective of the 
INDEED study was first to investigate prevalence of delir-
ium among more robust older patients.

Conclusion

Considering the limited ability to suspect and detect delir-
ium among clinicians in the ED [4, 5], early identification 
of patients at greater risk is recommended to decrease its 
incidence by quickly acting on modifiable risk factors. Based 
on our results, patients with cognitive impairment who have 
a prolonged length of stay in the ED and are not mobilized 
are at particularly high risk of incident delirium. Therefore, 
we propose that an increase in resources to mobilize these 
patients could have a beneficial impact on the incidence 
of delirium in the ED. More work is needed to determine 
which tool(s) are most appropriate for the ED use to increase 
delirium screening compliance among health professionals 
working in this department. It is really the first step to be 
able to suggest interventions to decrease delirium incidence.
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