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ABSTRACT
Background Respiratory infections can be 
complicated by acute brain failure. We assessed 
delirium prevalence, predictors and outcomes in 
COVID- 19 ED patients.
Methods This was a retrospective observational study 
conducted at the San Raffaele ED (Italy). Patients age 
>18 years attending the ED between 26 February 2020 
and 30 May 2020 and who had a positive molecular 
nasopharyngeal swab for SARS- CoV- 2 were included. 
The Chart- Based Delirium Identification Instrument 
(CHART- DEL) was used to retrospectively assess delirium. 
Univariable and multivariable logistic regression analyses 
were used to evaluate delirium predictors. Univariable 
binary logistic regression analyses, linear regression 
analyses and Cox regression analyses were used to 
assess the association between delirium and clinical 
outcomes. Age- adjusted and sex- adjusted models were 
then run for the significant predictors of the univariable 
models.
Results Among the 826 included patients, 123 cases 
(14.9%) of delirium were retrospectively detected 
through the CHART- DEL method. Patients with delirium 
were older (76.9±13.15 vs 61.3±14.27 years, p<0.001) 
and more frequently living in a long- term health facility 
(32 (26%) vs 22 (3.1%), p<0.001). Age (OR 1.06, 
95% CI 1.04 to 1.09, p<0.001), dementia (OR 17.5, 
95% CI 7.27 to 42.16, p<0.001), epilepsy (OR 6.96, 
95% CI 2.48 to 19.51, p<0.001) and the number of 
chronic medications (OR 1.09, 95% CI 1.01 to 1.17, 
p=0.03) were significant predictors of delirium in 
multivariable analyses. Delirium was associated with 
increased in- hospital mortality (adjusted HR 2.16, 
95% CI 1.55 to 3.03, p<0.001) and with a reduced 
probability of being discharged home compared with 
being institutionalised (adjusted OR 0.39, 95% CI 0.25 
to 0.61, p<0.001).
Conclusions Chart review frequently identified ED 
delirium in patients with COVID- 19. Age, dementia, 
epilepsy and polypharmacy were significant predictors of 
ED delirium. Delirium was associated with an increased 
in- hospital mortality and with a reduced probability of 
being discharged home after hospitalisation. The findings 
of this single- centre retrospective study require validation 
in future studies.

INTRODUCTION
Respiratory infections can be complicated by 
acute brain failure, especially in older adults; 
this association has been confirmed in cases 
of SARS- CoV- 2 infection.1 Data from the first 
wave of the COVID- 19 pandemic indicated an 
alteration in mental status in about 20%–30% of 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Delirium can be an atypical presentation of 
respiratory infections, including COVID- 19.

 ⇒ In older American patients with COVID- 19, 
delirium was reported in 28% of people at the 
ED presentation.

 ⇒ Age older than 75 years, institutionalisation 
and assisted living, chronic psychoactive 
medications, stroke, Parkinson’s disease, vision 
and hearing impairments were reported as risk 
factors for ED delirium in older patients with 
COVID- 19.

WHAT THIS STUDY ADDS
 ⇒ In this retrospective chart review from a single 
centre in Italy, the prevalence of delirium was 
14.9% in the global sample and rose to 26.8%, 
when considering only older people.

 ⇒ Age, dementia, epilepsy and the number of 
chronic drugs were the risk factors for delirium.

 ⇒ In spite of being associated with a more subtle 
COVID- 19 presentation, COVID- 19 patients with 
delirium had a greater in- hospital mortality and 
a reduced probability of being discharged home 
compared with being institutionalised after 
hospitalisation.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ If the findings of this retrospective study will be 
confirmed, prospective screening may be useful 
to identify patients with delirium risk factors 
so that appropriate treatment is given to avoid 
the negative consequences of this geriatric 
syndrome.
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hospitalised patients with rates up to 60%–70% in severely 
ill cases.2

The mechanisms that underlie this association are multiple. 
SARS- CoV- 2 can directly cause neuronal damage3 after reaching 
the central nervous system (CNS) via olfactory nerves or via 
haematogenous spread.4 Moreover, the intense inflamma-
tory response to the virus can result in a cytokine storm in the 
CNS which impairs brain function. Hypoxia, which is more 
pronounced in severely ill patients, is also deleterious for 
neurons. Other proposed mechanisms may involve a hyperco-
agulable status, resulting in ischaemic damage to the brain, low 
cardiac output syndrome and metabolic alterations.5–9

The development of delirium depends on both the presence 
of precipitating factors and the subject’s baseline vulnerability.7 
If more predisposing factors are present, fewer or lower inten-
sity precipitants can be sufficient to cause delirium.7 Accordingly, 
frail adults are more susceptible to delirium,10 especially when 
exposed to such a potent precipitating factor as SARS- CoV- 2.

In older people, delirium can be the only presenting sign of an 
infection or disease.11 Delirium can be considered a marker of 
the underlying disease severity and has been considered as a sort 
of geriatric ‘vital sign’.1

Previous data revealed that while delirium is present in 
7%–20% of patients in the ED (and in about 10% of older 
people),12 it goes under- recognised in approximately 75% of 
cases.13 When delirium is the only or earliest manifestation, an 
underlying illness may go underdiagnosed. Furthermore, the 
perpetuation of the delirious state may lead to adverse short- term 

and long- term outcomes,14 which also implies increasing health- 
related costs.9

A retrospective American study of people over 65 with test + 
or radiologically likely COVID- 19 found delirium was an ED 
presenting symptom in 28% of cases and confirmed the asso-
ciation of known predisposing factors (age, institutionalisation, 
psychoactive medications, cerebrovascular diseases, Parkinson’s 
disease, hearing and visual impairments) for delirium.15 Delirium 
was associated with negative clinical outcomes including hospital-
isation, intensive care unit stay (ICU) and in- hospital mortality.15

However, most other studies looking at the prevalence of 
delirium in COVID- 19 include only hospitalised patients, 
suggesting the need for additional studies on the prevalence, 
risk factors and outcome of patients presenting with COVID- 19 
and delirium to EDs. The primary objective of this study was to 
determine the prevalence of delirium associated with confirmed 
SARS- CoV- 2 infection among all patients presenting to the ED 
of a tertiary care hospital of Milan during the first wave of the 
COVID- 19 pandemic and to identify factors associated with the 
presence of delirium during the SARS- CoV- 2 infection. We also 
analysed the association of delirium with clinical outcomes.

METHODS
This retrospective study was part of the COVID- 19 institutional 
clinical- biological cohort assessing patients with COVID- 19 
(Covid- BioB,  ClinicalTrials. gov NCT04318366).16 The study 
was approved by the local ethics committee.

Table 1 Baseline characteristics of the studied population

Total sample (N=826) Delirium (N=123) No delirium (N=703) P value Corrected P value*

Age, mean (SD) 63.7 (15.16) 76.9 (13.15) 61.3 (14.27) <0.001 N.A.

Males, n (%) 544 (65.9%) 69 (56.1%) 475 (67.6%) 0.01 <0.001

Triage colour, n (%)† <0.001 0.02

  Green 409 (49.5%) 19 (15.4%) 390 (55.6%)

  Yellow 297 (36%) 56 (45.5%) 241 (34.3%)

  Red 119 (14.4%) 48 (39%) 71 (10.1%)

Institutionalised, n (%)† 54 (6.5%) 32 (26%) 22 (3.1%) <0.001 0.01

Stroke/TIA, n (%)‡ 37 (4.5%) 24 (3.4%) 13 (10.6%) <0.001 0.01

Parkinson, n (%)‡ 9 (1.1%) 5 (4.1%) 4 (0.6%) 0.001 <0.001

Alzheimer’s disease, n (%)‡ 9 (1.1%) 6 (4.9%) 3 (0.4%) <0.001 <0.001

Other dementias, n (%)§ 54 (6.5%) 43 (35%) 11 (1.6%) <0.001 <0.001

Epilepsy, n (%)¶ 25 (3%) 12 (9.8%) 13 (1.9%) <0.001 <0.001

Other neurological diseases, n (%)‡ 62 (7.5%) 20 (16.3%) 42 (6%) <0.001 <0.001

Depression, n (%)§ 31 (3.8%) 12 (9.8%) 19 (2.7%) <0.001 <0.001

Number of chronic drugs, median (IQR)¶ 2 (IQR 0–5) 5 (IQR 3–8) 1 (IQR 0–4) <0.001 0.025

Anticholinergic Burden score, median (IQR)** 0 (IQR 0–0) 1 (IQR 0–2) 0 (IQR 0–0) <0.001 0.01

Psychoactive drugs, n (%)¶ 78 (9.4%) 32 (26.2%) 46 (6.6%) <0.001 <0.001

  Sedative- hypnotics 50 (6.1%) 20 (16.4%) 30 (4.3%) <0.001 <0.001

  Antidepressants 60 (7.3%) 22 (18%) 38 (5.4%) <0.001 <0.001

  Antipsychotics 39 (4.7%) 24 (19.7%) 15 (2.1%) <0.001 <0.001

  Memantine 1 (0.1%) 1 (0.8%) 0 (0%) 0.02 0.01

  Acetylcholinesterase inhibitors 5 (0.6%) 4 (3.3%) 1 (0.1%) <0.001 <0.001

  Dopaminergic drugs 12 (1.5%) 7 (5.7%) 5 (0.7%) <0.001 <0.001

*Benjamini- Hochberg correction. Benjamini- Hochberg corrected p values were calculated by computing p(k)=m/k for all sorted p values (p=sorted p values; m=total number of sorted p values; 
k=corresponding rank). Then p values were adjusted from the bigger to the smallest. If the value p(k)=m/k was bigger than the previous adjusted p value, the corresponding corrected p value was 
equal to the previous one since numbers should not increase.
†Four missing.
‡Six missing.
§Five missing.
¶Eight missing.
**Fourteen missing.
n, number; TIA, transient ischaemic attack.
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Population
All patients 18 years old or older who accessed the ED of the 
San Raffaele Hospital between 26 February 2020 and 30 May 
2020 and who had a positive molecular nasopharyngeal swab 
for SARS- CoV- 2 were included in the study. We excluded indi-
viduals who lacked a description of their cognitive status in the 
medical records.

Data collection and measurements
Eight supervised internal and emergency medicine residents 
performed a medical chart audit of all adult patients presenting 
to the ED of the San Raffaele Hospital, Milan, Italy, during the 
first wave of the COVID- 19 pandemic (between 26 February 
2020 and 30 May 2020). The residents who abstracted the data 
had no conflict of interest, were blinded to the study objectives 

and were very familiar with the computer system from which 
data were extracted.

Inclusion and exclusion criteria, the definition of the variables 
to be collected and their coding rules were documented in a 
coding guide for the abstractors before data collection (avail-
able on request). The standard case record form was pilot tested 
on a set of medical records not included in the study. During 
data abstraction, residents were periodically monitored by senior 
physicians.

Demographic data, comorbidities (including an anamnesis 
of dementia), medications, typical COVID- 19 manifestations 
(dysgeusia, anosmia, fever, cough, rhinorrhoea, pharyngodynia, 
earache, chest pain, myalgia, arthralgia, asthenia, dyspnoea, 
syncope, headache, confusion, abdominal pain, nausea/vomiting, 
diarrhoea, conjunctivitis, skin rash) and delirium symptoms 
(alterations of consciousness, disorientation, inattention, confu-
sion, lethargy, agitation, hallucinations, aggressiveness, disor-
ganised thinking, memory deficit), vital signs, laboratory values, 
PaO2/FiO2 values and SARS- CoV- 2 real- time PCR nasopharyn-
geal swab test results were extracted from the electronic patient 
data management system.

Since no delirium screening tool is routinely used in the ED 
of our hospital, the diagnosis of delirium was retrospectively 
performed through the Chart- Based Delirium Identification 
Instrument (CHART- DEL).17 According to the CHART- DEL 
method, the diagnosis of delirium can be formulated if an acute 
change in mental status and a key sign or symptom of delirium is 
found in the medical records by chart abstraction. This tool has 
previously been demonstrated to be a reliable method of identi-
fying delirium from medical records, with a sensitivity of 74% 
and a specificity of 83% when validated against the confusion 
assessment method.18 It was used in the US study conducted by 
Kennedy et al in COVID- 19 ED patients.15 To estimate the inter- 
rater reliability between the abstractors, we calculated Cohen’s 
Kappa coefficient on a random sample of 66 charts. In uncertain 
cases, medical records were reviewed by two senior clinicians 
(SD and MI).

Risk factors for delirium
Based on prior literature,7 10 we investigated the following factors 
as potentially associated with delirium: age, gender, triage colour 
code, living in a long- term healthcare facility before hospital 
admission, number of chronic medications, use of psychoac-
tive drugs, Anticholinergic Burden (ACB) scale score, history 
of cognitive impairment, depression, epilepsy, cerebrovascular 
and other neurological diseases (such as multiple sclerosis and 
neuropathies). In Italy, the patients are triaged into three colour 
codes: (1) red: needing immediate medical attention; (2) yellow: 
needing urgent medical attention; (3) green: needing delayed 
medical attention.19 Depression was used as a separate risk factor 
since this illness has been specifically associated with delirium.7 
We considered the number of chronic medications as a proxy of 
patients’ complexity. We included the ACB score as drugs with 
anticholinergic effects have negative effects on attention, sleep 
and memory, and acetylcholine deficit has been regarded as a 
possible aetiology of delirium. We also collected signs and symp-
toms suggestive of COVID- 19 severity as delirium predictors: 
number and duration of COVID- 19 symptoms at ED admission, 
PaO2/FiO2 at ED admission, pH at ED admission, C reactive 
protein (CRP) at ED admission, lactate dehydrogenase (LDH) at 
ED admission, leucocytes at ED admission and respiratory rate 
at ED admission.

Table 2 Symptoms at ED presentation

Delirium
(N=123)

No delirium
(N=703) P value

Corrected P 
value*

Delirium symptoms in the ED, n (%)

  Alterations of consciousness 60 (48.8%) 0 (0%) <0.001 <0.001

  Disorientation 38 (31.4%) 0 (0%) <0.001 <0.001

  Inattention 8 (6.6%) 0 (0%) <0.001 <0.001

  Confusion 40 (33.1%) 0 (0%) <0.001 <0.001

  Lethargy 36 (29.5%) 0 (0%) <0.001 <0.001

  Agitation 51 (41.8%) 0 (0%) <0.001 <0.001

  Hallucinations 1 (0.8%) 0 (0%) 0.02 0.01

  Aggressiveness 5 (4.1%) 0 (0%) <0.001 <0.001

  Disorganised thinking 3 (2.5%) 0 (0%) <0.001 <0.001

  Memory deficit 8 (6.6%) 0 (0%) <0.001 <0.001

COVID- 19 symptoms in the ED, n (%)

  Dysgeusia 10 (8.1%) 191 (27.4%) <0.001 <0.001

  Anosmia 12 (9.8%) 149 (21.3%) 0.003 <0.001

  Fever 80 (65%) 612 (87.7%) <0.001 <0.001

  Cough 36 (29.3%) 415 (59.4%) <0.001 <0.001

  Rhinorrhea 7 (5.7%) 65 (9.3%) 0.19 0.07

  Pharyngodynia 5 (4.1%) 81 (11.6%) 0.01 <0.001

  Earache 3 (2.4%) 28 (4%) 0.4 0.14

  Chest pain 8 (6.5%) 108 (15.5%) 0.01 <0.001

  Myalgia 9 (7.3%) 154 (22%) <0.001 <0.001

  Arthralgia 9 (7.3%) 107 (15.3%) 0.02 0.01

  Asthenia 22 (17.9%) 276 (39.5%) <0.001 <0.001

  Dyspnoea 75 (61%) 392 (56.1%) 0.31 0.11

  Syncope 20 (16.3%) 34 (4.9%) < 0.001 < 0.001

  Headache 4 (3.3%) 111 (15.9%) <0.001 <0.001

  Confusion 40 (32.5%) 84 (12%) <0.001 <0.001

  Abdominal pain 8 (6.5%) 53 (7.6%) 0.67 0.21

  Nausea/vomiting 10 (8.1%) 91 (13%) 0.13 0.05

  Diarrhoea 11 (8.9%) 131 (18.8%) 0.008 <0.001

  Conjunctivitis 7 (5.7%) 55 (7.9%) 0.4 0.14

  Skin rash 2 (1.6%) 22 (3.1%) 0.35 0.13

Number of COVID- 19 symptoms 
at ED admission, median (IQR)

2 (IQR 
1.75–3)

3 (IQR 2–6) <0.001 0.008

Duration of COVID- 19 symptoms 
before ED admission (days), 
median (IQR)

4 (IQR 1–7) 7 (IQR 4–10) <0.001 0.006

*Benjamini- Hochberg correction. Benjamini- Hochberg corrected p values were calculated by 
computing p(k)=m/k for all sorted p values (p=sorted p values; m=total number of sorted p 
values; k=corresponding rank). Then p values were adjusted from the bigger to the smallest. 
If the value p(k)=m/k was bigger than the previous adjusted p value, the corresponding 
corrected p value was equal to the previous one since numbers should not increase.
n, number.  on M
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Outcomes
Our primary outcomes were the prevalence of delirium in 
patients with COVID- 19 and the factors associated with delirium 
in these patients. Secondary outcomes were the association of 
delirium with length of ED stay, hospitalisation and length of 
hospitalisation, ICU admission, being discharged home after 
hospitalisation, being transferred to another healthcare facility 
after hospitalisation and in- hospital mortality.

Statistical analyses
Our sample size was based on the number of patients seen during 
the period. Demographic data were analysed using descriptive 
statistics. The percentage of patients with COVID- 19 presenting 
with delirium was calculated. The clinical characteristics and 
outcomes of people with COVID- 19 presenting with or without 
delirium were compared with Student’s t- test for continuous 
variables or the χ2 test for dichotomous variables. In case of non- 
normal distribution of continuous variables, the Mann- Whitney 
test was used.

Binary logistic regression models were used to assess which 
variables were associated with delirium in the ED. Delirium 
was the dependent variable; the independent variables were 
age, gender, triage colour code, living in a long- term healthcare 
facility before hospital admission, number of chronic drugs, 
use of psychoactive drugs, ACB scale score, history of cognitive 
impairment, depression, epilepsy, cerebrovascular and other 
neurological diseases (including neurological diseases such as 
multiple sclerosis and neuropathies). A multivariable model with 
a backward selection of the variables showing significant associ-
ations with delirium at univariable analyses was also run.

To evaluate the association between delirium (independent 
variable) and its outcomes (dependent variables), univariate 
logistic regression analyses were run for each of the following 
outcomes: hospitalisation, ICU admission, medical ward admis-
sion, being discharged to home after hospitalisation, being trans-
ferred to another healthcare facility. For the outcomes length of 
ED stay and length of hospitalisation, we performed univariable 

linear regression analyses. Unadjusted Cox regression analyses 
were performed to test whether delirium was associated with 
in- hospital mortality. Age- adjusted and sex- adjusted analyses 
were also performed for the significant predictors and outcomes 
of delirium. Analyses were adjusted for age and sex because 
these two variables were demonstrated to be associated with 
COVID- 19 predictors and outcomes. We did not adjust anal-
yses for body mass index (BMI) because unfortunately we did 
not have BMI data for all the hospitalised patients. We did not 
correct the analyses for ethnicity because ethnicity was almost 
homogeneous in our study, with the majority of patients being 
Caucasian. Moreover, the correction for ethnicity would have 
been subjected to confounding socioeconomic variables and 
would have been difficult to correlate with genetic factors.

The Hosmer and Lemeshow test was used to evaluate the 
goodness of fit of the regression models. Since the number of 
missing data for some variables included was extremely small, 
no imputation was performed and missing values were omitted 
from the analysis.

The Benjamini- Hochberg procedure was applied to decrease 
the false discovery rate (FDR), which is the expected proportion 
of ‘discoveries’ (rejected null hypotheses) that may be associ-
ated with multiple testing. The FDR is a method of conceptu-
alising the rate of type I errors in null hypothesis testing when 
conducting multiple comparisons.20 FDR- controlling proce-
dures are designed to control the FDR, which is the expected 
proportion of ‘discoveries’ (rejected null hypotheses) that are 
false (incorrect rejections of the null). Equivalently, the FDR is 
the expected ratio of the number of false positive classifications 
(false discoveries) to the total number of positive classifications 
(rejections of the null). The total number of rejections of the 
null includes both the number of false positives (FP) and true 
positives (TP). This method applies sequential modified Bonfer-
roni corrections for multiple hypothesis testing and controls the 
number of small p values due to chance.

All statistical analyses were performed with SPSS V.25.0 
(SPSS).

Table 3 Signs at ED presentation

Delirium (N=123) No delirium (N=703) P value Corrected P value*

Systolic blood pressure at ED admission, median (IQR) 124.5 (IQR 100–140) 125 (IQR 115–140) 0.02 0.03

Diastolic blood pressure at ED admission, median (IQR) 70 (IQR 60–80) 75 (IQR 70–80) <0.001 0.005

Heart rate at ED admission, median (IQR) 89 (IQR 80–102) 90 (IQR 80–100) 0.68 0.68

Respiratory rate at ED admission, median (IQR) 30 (IQR 24–35.7) 28 (20.5–34.7) 0.19 0.21

Leucocytes (ˆ10 000/mmc) at ED admission, median (IQR) 9.1 (IQR 5.5–11.5) 6.5 (IQR 4.9–9.3) <0.001 0.004

Haemoglobin (g/dL) at ED admission, median (IQR) 13.1 (IQR 11.4–14.5) 13.9 (IQR 12.4–14.9) 0.001 0.003

Platelets (ˆ1000/mmc) at ED admission, median (IQR) 217 (IQR 161–317) 204 (IQR 158–270) 0.38 0.39

Urea (mg/dL) at ED admission, median (IQR) 57 (IQR 37–106) 33 (IQR 24–48) <0.001 0.003

Creatinine (mg/dL) at ED admission, median (IQR) 1.2 (IQR 0.91–1.83) 0.96 (IQR 0.78–1.2) <0.001 0.002

Na (mEq/L) at ED admission, median (IQR) 140 (IQR 135.5–143.6) 137.3 (IQR 134.5–139.5) <0.001 0.002

K (mEq/L) at ED admission, median (IQR) 4.3 (IQR 3.9–4.7) 4.2 (IQR 3.9–4.5) 0.16 0.19

AST (U/L) at ED admission, median (IQR) 50 (IQR 28.2–96) 43 (IQR 29–61) 0.03 0.04

ALT(U/L) at ED admission, median (IQR) 28 (IQR 17.25–53) 35 (IQR 23–54) 0.03 0.04

LDH (U/L) at ED admission, median (IQR) 415 (IQR 282–580) 352 (IQR 262–449) 0.001 0.002

CRP (mg/L) at ED admission, median (IQR) 92.5 (IQR 47.9–153.5) 67 (IQR 26.2–122.9) 0.005 0.009

pH at ED admission, median (IQR) 7.46 (IQR 7.41–7.5) 7.47 (IQR 7.44–7.5) 0.03 0.05

PaO2/FiO2 at ED admission, median (IQR) 238 (IQR 151–300) 300 (IQR 242–342) <0.001 0.002

*Benjamini- Hochberg correction. Benjamini- Hochberg corrected p values were calculated by computing p(k)=m/k for all sorted p values (p=sorted p values; m=total number of 
sorted p values; k=corresponding rank). Then p values were adjusted from the bigger to the smallest. If the value p(k)=m/k was bigger than the previous adjusted p value, the 
corresponding corrected p value was equal to the previous one since numbers should not increase.
ALT, alanine aminotransferase; AST, aspartate aminotransferase; CRP, C reactive protein; LDH, lactate dehydrogenase; n, number.
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RESULTS
Among the 847 patients who accessed the San Raffaele Hospital 
ED during the study period and had a positive nasal swab for 
SARS- CoV- 2, 826 individuals (97.52% of all records) had a 
description of their cognitive status in medical records and were 
included in the study. Included and excluded patients did not 
differ for the main clinical characteristics (online supplemental 
table 1). The included sample (826 patients, 65.9% males) had 
a mean age of 63.7 years (SD 15.16) and was characterised 
by a low pharmacological burden (median number of chronic 
drugs 2, IQR 0–5). Moreover, half of the sample had a low 
severity triage colour (green in 49.5% of the patients). Among 
the included patients, 123 (14.9%, 95% CI 13% to 17%) had 
an acute alteration of consciousness and signs or symptoms of 
delirium during their ED stay and were therefore retrospectively 
classified as delirious according to the CHART- DEL instrument. 
When considering only older people (age ≥65 years), the prev-
alence of delirium rose to 26.8% (95% CI 23% to 32%). The 
random sample selected for assessing the inter- rater reliability 

did not differ from the total sample of the patients included 
in the study except for the percentage of male patients (online 
supplemental table 2). Cohen’s Kappa coefficient for inter- rater 
reliability for the diagnosis of delirium was 0.66 (95% CI 0.43 
to 0.89; p<0.001).

Table 1 illustrates the baseline features of the study popula-
tion. Patients with delirium were older (76.9years vs 61.3 years) 
and lived more frequently in a long- term healthcare facility 
(26% vs 3.1%).

The prevalence of all forms of dementia, neurological disease 
and depression was higher among the group who manifested 
delirium in the ED compared with patients who did not. Simi-
larly, the pharmacologic (median number of chronic medica-
tions: 5 vs 1) and anticholinergic burden (median anticholinergic 
burden score 1 vs 0) and the use of psychoactive drugs (26.2% vs 
6.6%) were higher in patients who experienced delirium.

The main manifestations of patients with delirium in the ED 
were alteration of consciousness (48.8%), agitation (41.8%), 
confusion (33.1%), disorientation (31.4%) and lethargy (29.5%) 
(table 2). Patients with delirium presented with fewer typical 
COVID- 19 manifestations (median 2 vs 3) compared with the 
ones without delirium but had more confusion and syncope. 
The duration of COVID- 19 manifestations before ED admission 
was shorter in patients with delirium compared with patients 
without delirium: median 4 days vs 7 days.

In spite of a smaller number of COVID- 19 manifestations, 
patients with delirium received a more serious triage colour at ED 
admission (table 1) and had greater elevations in inflammatory 

Table 4 Predictors of delirium in the univariable regression analyses

Delirium

OR 95% CI P value Corrected*

Age 1.09 1.07 to 1.11 <0.001 0.002

Sex (male) 1.63 1.1 to 2.45 0.014 0.01

Triage colour

  Red 13.88 7.71 to 24.99 <0.001 0.03

  Yellow 4.77 2.77 to 8.22 <0.001 0.01

Institutionalisation 10.85 6.04 to 19.49 <0.001 0.009

Stroke/TIA 3.33 1.65 to 6.74 0.001 0.001

Parkinson 7.38 1.95 to 27.89 0.003 0.003

Alzheimer’s disease 11.93 2.94 to 48.37 0.001 0.001

Other dementias 33.76 16.74 to 68.1 < 0.001 0.007

Epilepsy 5.76 2.56 to 12.96 < 0.001 0.005

Other neurological diseases 3.05 1.72 to 5.40 <0.001 0.005

Depression 3.89 1.84 to 8.23 <0.001 0.004

Psychoactive drugs 5.07 3.07 to 8.38 <0.001 0.003

  Sedative- hypnotics 4.39 2.4 to 8.01 <0.001 0.003

  Antidepressants 3.84 2.18 to 6.77 <0.001 0.003

  Antipsychotics 11.22 5.69 to 22.12 <0.001 0.002

  Acetylcholinesterase inhibitors 23.76 2.63 to 214.45 0.005 0.006

  Dopaminergic drugs 8.47 2.64 to 27.15 <0.001 0.002

Number of chronic drugs 1.23 1.17 to 1.30 <0.001 0.002

Anticholinergic Burden Score 1.9 1.60 to 2.26 <0.001 0.002

Number of COVID- 19 symptoms 
at ED admission

0.84 0.78 to 0.91 <0.001 0.001

Duration of COVID- 19 symptoms 
before ED admission

0.90 0.85 to 0.94 <0.001 0.002

PaO2/FiO2 at ED admission 0.99 0.993 to 0.997 <0.001 0.002

pH at ED admission 0.006 0 to 0.11 0.001 0.001

CRP at ED admission 1.001 0.99 to 1 0.295 0.29

LDH at ED admission 1.002 1.001 to 1.003 0.002 0.002

Leucocytes at ED admission 1.09 1.04 to 1.13 <0.001 0.001

Respiratory rate at ED admission 1.02 0.98 to 1.06 0.19 0.20

*Benjamini- Hochberg correction. Benjamini- Hochberg corrected p values were 
calculated by computing p(k)=m/k for all sorted p values (p=sorted p values; m=total 
number of sorted p values; k=corresponding rank). Then p values were adjusted 
from the bigger to the smallest. If the value p(k)=m/k was bigger than the previous 
adjusted p value, the corresponding corrected p value was equal to the previous 
one since numbers should not increase.
CRP, C reactive protein; LDH, lactate dehydrogenase; TIA, transient ischaemic attack.

Table 5 Univariable regression analyses showing the association 
between delirium and clinical outcomes

Hospitalisation

OR 95% CI P value

Delirium 1.37 0.74 to 2.54 0.31

ICU admission

OR 95% CI P value

Delirium 0.61 0.31 to 1.21 0.16

Medical ward admission

OR 95% CI P value

Delirium 1.15 0.47 to 2.77 0.76

Discharged at home after hospitalisation

OR 95% CI P value

Delirium 0.2 0.13 to 0.30 <0.001

Transferred to another healthcare facility

OR 95% CI P value

Delirium 0.15 0.02 to 1.12 0.06

Length of ED stay

B 95% CI P value

Delirium 0.13 −0.1 to 0.36 0.26

Length of hospital stay

B 95% CI P value

Delirium 2.18 −1.22 to 5.58 0.21

ICU, intensive care unit.
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indices and greater alterations of hepatic, renal and respiratory 
functions (table 3).

In univariable regression analyses, all previously known risk 
factors were predictors of delirium in patients with COVID- 19: 
age, male sex, institutionalisation, neurological or psychiatric 
comorbidities, polypharmacy, anticholinergic burden, use of 
psychoactive drugs. Among the blood tests LDH, leucocytes, pH 
and PaO2/FiO2 predicted delirium. On the other hand, number 
and duration of COVID- 19 symptoms were inversely associated 
with delirium (table 4).

In the multivariable model age (adjusted OR 1.06, 95% CI 
1.04 to 1.09, p<0.001), dementia (adjusted OR 17.5, 95% CI 
7.27 to 42.16, p<0.001), epilepsy (adjusted OR 6.96, 95% 
CI 2.48 to 19.51, p<0.001) and the number of chronic drugs 
(adjusted OR 1.09, 95% CI 1.01 to 1.17, p=0.03) were signifi-
cantly associated with delirium.

The majority of patients were hospitalised (86.4%). In 
univariate analyses, frequency of hospitalisation was similar for 
patients with and without delirium (110 (89.4%) vs 604 (86.0%) 
patients, p=0.12) (table 5). Length of ED (2, IQR 1–2 in both 

Figure 1 Kaplan- Meir survival curves for patients with and without delirium (age- adjusted and sex- adjusted analysis).
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groups) and hospital stays were similar in patients with delirium 
versus patients without delirium (13 days, IQR 5–28 vs 12 days, 
IQR 6–22) and there were no differences in the frequency of 
ICU admission (6 (4.9%) in patients with delirium vs 38 (5.4%) 
patients without delirium, p=0.19). Delirium was a significant 
predictor of a reduced probability of being discharged home 
both in unadjusted (table 5) and at the age- adjusted and sex- 
adjusted regression analyses (adjusted OR 0.39, 95% CI 0.25 to 
0.61, p<0.001).

Delirium was associated with a higher in- hospital mortality 
both at the unadjusted (HR 3.37, 95% CI 2.47 to 4.61, p<0.001) 
and at the age- adjusted and sex- adjusted (HR 2.16, 95% CI 1.55 
to 3.03, p<0.001) Cox analyses (figure 1).

DISCUSSION
In this retrospective study, we found that among patients with 
SARS- CoV- 2 infection presenting to the ED of a large tertiary 
hospital, an alteration of consciousness consistent with the diag-
nosis of delirium was present in 14.5% of the sample. Patients 
with delirium were older, more comorbid, lived more frequently 
in a long- term healthcare facility, received a greater number of 
chronic and psychoactive drugs and had a higher ACB score. 
COVID- 19 manifested with less typical symptoms in patients 
with delirium, in spite of the severity of the SARS- CoV- 2 disease 
as evidenced by the triage level assigned and inflammatory 
markers.

Our findings on overall delirium prevalence of 14.5% are in 
line with prior non- COVID- 19 literature14 that describes the 
occurrence of delirium among 7% and 20% of patients at ED 
admission. However, we found a higher prevalence of delirium 
in older patients with COVID- 19 (26.8%) than previously 
reported in older people not suffering from COVID- 19 (about 
12%).

Many factors could have contributed to the higher prevalence 
of delirium in older people infected by SARS- CoV- 2: the direct 
neurotropism of SARS- CoV- 2 virus, cerebral hypoxic damage, 
the intense inflammatory response, the presence of fever and 
dehydration21 that synergically act as delirium stimuli. In our 
sample, patients with delirium presented higher inflammatory 
indices and had a greater alteration of renal function (a possible 
consequence of fever and dehydration).

Our study findings in older people are similar to those 
by Kennedy et al in the USA, who studied delirium in older 
patients with COVID- 19.15 The prevalence of delirium was 
similar (26.8% vs 28% in the sample by Kennedy et al) in 
spite that Kennedy et al assessed delirium with a mixed 
method both prospectively (through a specific delirium 
assessment tool) and retrospectively (through the medical 
chart abstraction). We detected a lower percentage of alter-
ation of consciousness (48.8% vs 54%), disorientation 
(31.4% vs 43%) and hypoactive symptoms (4.4% vs 20%) 
compared with Kennedy et al,15 while agitation was more 
frequent in our study (41.8% vs 16%).

As previously reported in both COVID- 19 and non- 
COVID- 19, age was a risk factor for developing delirium. 
Older people have many delirium predisposing factors and 
thus less intense stimuli are necessary to trigger delirium. 
The number of chronic medications, but not psychoactive 
drugs, predicted delirium in the multivariable model in our 
study. The number of chronic medications can be considered 
as a proxy of patients’ complexity. Indeed, the comorbidity 
burden has been associated with an increased risk of devel-
oping delirium.7

In our sample, dementia and epilepsy significantly predicted 
delirium, whereas Kennedy et al identified Parkinson’s disease 
as a risk factor. However, Kennedy et al excluded both dementia 
and mental health conditions from the multivariable model due 
to multicollinearity. Dementia is the major risk factor for delirium 
and previous studies reported that two- thirds of the cases of 
delirium are found in individuals suffering from dementia.22 23 
People suffering from dementia are highly vulnerable and can 
develop delirium with only minor insults.

Our study confirmed the possible subtle presentation of 
COVID- 19 in a consistent number of patients (123 people) who 
manifested less typical COVID- 19 symptoms, although they 
actually had more severe disease as indicated by other clinical 
and laboratory markers. COVID- 19 patients with delirium may 
have under- reported the number of the typical COVID- 19 mani-
festations because of their altered sensorium or may have really 
manifested fewer COVID- 19 symptoms. Indeed, delirium can 
be the only manifestation of both infective and non- infective 
diseases in older people.7

Delirium is both a warning sign and a prognostic marker. 
Lack of recognition of delirium in the context of COVID- 19 
may result in an underestimation of the severity of the infec-
tion. Moreover, untreated delirium can predispose patients to 
short- term and long- term adverse outcomes (eg, in- hospital 
mortality,24 cognitive and functional decline).25 In our sample, 
mortality in patients with delirium was higher compared with 
the study of Kennedy et al (53.7% vs 37%) despite the younger 
age of our sample (63.7 years vs 77.7 years). Also, when consid-
ering only older patients (≥ 65 years), mortality remained higher 
in our study (57.7% vs 37%).

Some limitations of our study have to be mentioned. Find-
ings from single- centre studies may not be generalisable. The 
use of the CHART- DEL instrument to retrospectively diagnose 
delirium may have led to an underestimation of its prevalence 
due to under- reporting of typical signs and symptoms in ED 
electronic health records. The clinical documentation was not 
originally recorded for this research purpose and the description 
of the cognitive status of the patients during the ED visits could 
have been scant due to the emergency setting of the first wave 
of the COVID- 19 pandemic. Moreover, the agreement between 
chart reviewers was only moderate according to Cohen’s Kappa 
coefficient.

In conclusion, our chart review study identified that delirium 
was frequent in patients with COVID- 19 in the ED and that 
patients with delirium demonstrated fewer other signs of 
COVID- 19. Age, dementia, epilepsy and polypharmacy were 
significant predictors of ED delirium. Moreover, delirium 
was associated with increased in- hospital mortality and with a 
reduced probability of being discharged home after hospital-
isation. Future prospective studies could evaluate whether the 
use of delirium screening tools in the ED can correctly identify 
delirium in patients with COVID- 19 and whether screening for 
delirium can improve outcomes.
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