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Dear Editor,

Delirium is a clinical syndrome with acute disturbances in 
attention, awareness and cognition, and is a common and 
severe complication to somatic illness. Several aspects 
of COVID-19 are known risk factors of delirium, such as 
hypoxia, inflammation, heavy sedation and mechanical ven-
tilation and it was from the start of the outbreak hypoth-
esized that COVID-19 patients could be at increased risk 
of delirium [1]. Early case reports informed that delirium 
could be the first sign of COVID-19 [2] and later published 
studies report that up to 12–25% of COVID-19 patients can 
have delirium already at hospital admission [3, 4]. An Ital-
ian study of 57 patients with dementia showed that delirium 
was the first sign of COVID-19 in 37% of the patients. Fever, 
dyspnea and other typical symptoms of COVID-19 appeared 
24–96 h after delirium onset, and the authors suggest that 
delirium could be a prodromal sign of COVID-19 [5]. Delir-
ium in COVID-19 is associated with increased mortality [4, 
6–8] and the small amount of existing available data also 
suggest functional impairments after hospital discharge [9].

There are now several studies published on delirium 
prevalence in COVID-19 and it varies from 11% [8] up 

to 84 [10], depending on study population. As expected is 
delirium most common in severe cases of COVID 19[10] 
and in patients with co-morbidities, especially dementia [8].

In this cohort study, we report the occurrence of delirium 
among all COVID-19 patients admitted to Oslo University 
Hospital (OUH), Norway over an 8-week period from the 
start of the pandemic.

Methods

All patients above 18 years hospitalized at OUH with con-
firmed COVID-19 until May 1 2020 were consecutively 
included. They were enrolled in a COVID-19 quality registry 
(“COVID-19 OUH”), approved by the data protection officer 
at OUH (Ref 20/08,822). Informed consent was waived in 
accordance with the data protection officer. Delirium was 
diagnosed according to the DSM-5 criteria by two expe-
rienced delirium researchers (LOW and BEN), using all 
available data, including results of delirium screening tools 
and after scrutinizing all sections of the case notes. This 
included information on previous medical history, dementia 
status and medication use. All sections of the case notes 
were scrutinized for key words suggestive of delirium, i.e., 
inattention, hallucinations, agitation, novel prescriptions of 
antipsychotics and, most importantly, a description of an 
acute change in mental status. Each of the two experts first 
classified the patients independently, and in cases of initial 
disagreement, they discussed the patient until a consen-
sus was reached. Both hyper- and hypoactive episodes of 
delirium were recorded. Data were analyzed using SPSS 
version 26.

Patient and Public involvement: the quality registry was 
established when the first patient was admitted, and lack of 
time made it impossible to involve patients in the planning.
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Results

186 patients above 18 years were admitted to Oslo Univer-
sity Hospital with confirmed COVID-19 between March 6 
and May 1 2020. 18 patients were excluded from the study 
(14 patients were admitted with conditions non related to 
COVID-19 (e.g., child delivery or elective procedures) and 
in four patients were delirium status impossible to deter-
mine due to continuous sedation and mechanical ventila-
tion until death or final date of follow–up (May 6 2020)).

Of the 168 patients included in this study, 10% were 
delirious upon admission and an additional 19% developed 

delirium during the hospital stay. Patients with delirium 
were older and had more polypharmacy and co–morbidi-
ties. At admission, they had significantly lower oxygen sat-
uration and a trend towards lower systolic blood pressure 
and higher body temperature. Significantly more patients 
with delirium had a quick Sequential Organ Failure 
Assessment (qSOFA) score ≥ 2 and a Glasgow Coma Scale 
(GCS) < 15. National Early Warning Score 2 (NEWS2) 
was also higher (Table 1). 41 patients were treated in the 
Intensive Care Unit (ICU) and of these, 30 (73%) devel-
oped delirium. All 25 patients requiring mechanical venti-
lation developed delirium. In 14 (56%) of these, extubation 
was postponed because of delirium and four patients (16%) 

Table 1  Demographics and Clinical Characteristics of the first 168 patients admitted for COVID-19 at Oslo University Hospital, Norway

IQR Interquartile Range, CCI Charlson Comorbidity Index, CFS Clinical Frailty Scale, NEWS2 National Early Warning Score 2, RF Respiratory 
Frequency, HR Heart Rate, qSOFA quick Sepsis–related Organ Failure Assessment, GCS Glasgow Coma Scale
a Mann–Whitney test for continuous variables and Chi Square tests for categorical variables
b 15 patients were intubated before they came to the hospital and delirium status at admission could not be assessed
c RF at admission missing in four patients
d SpO2 at admission missing in two patients
e HR at admission missing in one patient
f qSOFA at admission missing in five patients
g GCS at admission missing in one patient
h NEWS at admission is missing in nine patients
i Highest NEWS during stay is missing in five patients

Characteristics All, n = 168 No delirium, n = 120 (71%) Delirium, n = 48 (29%) p  valuesa

Demographics
Age, median (IQR), y 58 (48–73) 54 (46–67) 67 (56–85)  < 0.001
Sex, male, n (%) 101 (60) 66 (56) 32 (71) 0.07
Number of medications, n (%)
 0 53 (32) 43 (36) 10 (21)
 1–4 74 (44) 55 (46) 19 (40)
 5–6 15 (9) 7 (6) 8 (17)
 7 or more 26 (16) 15 (13) 10 (23)
 Polypharmacy (≥ 5 medications) 41 (24) 22 (18) 19 (40) 0.004
 CCI, median (IQR) 1 (0–2) 0.5 (0–1) 1 (0–2) 0.16
 CFS (in those above 65 years), median 

(IQR), n = 57
3 (3–5) 3 (3–4) 4 (3–6) 0.13

Clinical (at admission)
 Delirium at  admissionb 15 (10)
 RF/min, median (IQR)c 23 (20–28) 22 (20–28) 24 (19–32) 0.19
 SpO2 (%),median (IQR)d 94 (92–97) 96 (93–98) 92 (87–94)  < 0.001
 Temperature (C), median (IQR 37.2 (36.5–38.2) 37.1 (36.5–38.1) 37.7 (36.8–38.4) 0.07
 HR/min, median (IQR)e 90 (76–101) 90 (75–102) 87 (77–101) 0.91
 Systolic BP, median (IQR) 127 (115–141) 129 (117–142) 121 (101–140) 0.06
 qSOFA ≥ 2, n (%)f 21 (13) 6 (5) 15 (33)  < 0.001
 GCS < 15, n (%)g 15 (9) 3 (3) 12 (25)  < 0.001
 NEWS2, median (IQR)h 5 (3–7) 4 (2–6) 8 (6–10)  < 0.001
 Clinical (highest during stay)
 NEWS2, median (IQR)i 9 (5–12) 6 (4–10) 13 (11–15)  < 0.001
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had to be re-intubated. Ten out of 13 patients (77%) never 
on mechanical ventilation that died, experienced delirium 
in the terminal phase of palliative care.

Discussion

This study reports prevalence of delirium at a University 
Hospital over an 8 weeks period at the onset of the pan-
demic. Our results show that delirium is common, in par-
ticular in the ICU. All patients who were mechanically ven-
tilated developed delirium. Long-term sedation using high 
dose opioids and benzodiazepines is likely to have been a 
contributing factor. The patients admitted to our hospital 
were rather young (median age 58 years) and none were 
admitted from nursing homes. Age, frailty and especially 
dementia are important risk factors for delirium, and we 
expect delirium rates to be even higher in a more frail popu-
lation, i.e., in nursing homes.

The findings from our study adds to the existing evidence 
that delirium is a highly relevant condition in COVID-19 
patients for several reasons. (1) Delirium can be an early 
symptom of COVID-19, as also reported by others [2, 3, 
5, 6]. (2) Delirium can make it difficult to deliver optimal 
care for patients with COVID-19, and we found that extuba-
tion had to be postponed in many delirious patients. People 
with delirium often misinterpret or misunderstand informa-
tion about necessary procedures. Many are terrified and 
some have paranoid delusions, and understandably does not 
always co-operate to treatment, such as ventilatory support. 
Our findings are in line with a recently published French 
study of 150 ICU-patients with COVID-19 showing that 
agitation led to prolonged sedation in 70% of the patients 
and 8% of the patients (all delirious) experienced accidental 
extubation [10]. (3) Reports from delirium survivors con-
firm that delirium can be an extremely distressful experi-
ence [11, 12]. This is particularly worrisome since delirium 
is common in the terminal phase, as was seen in our study. 
There are no effective pharmacological treatment options, 
and non-pharmacological interventions are highly recom-
mended. However, such interventions can be especially 
hard to implement in COVID-19 patients, and mandatory 
infection control measures (isolation, use of facemask and 
protective clothes, restriction of visits of family members) 
may trigger delirium [13]. A recently published study of risk 
factors for delirium in ICU-patients with COVID-19 found 
that involvement of family members was the only measure 
that significantly protected against delirium [14]. This find-
ing highlights that, despite obvious challenges, health care 
workers should prioritize non–pharmacological interven-
tions also in COVID-19 patients.

A limitation of this study was that for many patients, 
the delirium diagnosis was chart–based. Such a method is 

known to have reduced sensitivity compared with bedside 
delirium assessments and some episodes of delirium might 
therefore have been missed [15]. On the other hand, there 
is also a risk that a chart–based evaluation inflates delirium 
rates since all notions of abnormal behavior (“inattentive”, 
“confused”, “disoriented”) could potentially be interpreted 
as delirium. The latter is most likely to occur in ICU patients 
where we found delirium to be very common. However, the 
French ICU study, with prospective bed side evaluation of 
delirium, reported even higher delirium prevalence in the 
ICU than ours [10].

Our study shows that delirium is very common in 
COVID-19 patients, especially in the ICU. As delirium is 
associated with long-term cognitive impairment after critical 
illness we strongly recommend that cognitive assessments 
are included in the follow–up of COVID-19 survivors.

Author contributions We thank all collaborators in the study. Med-
insight registry team: Irena Jakopanec, Kristin Grotle Nore, Caro-
line Emilie Woensel Kooy Tveiten, Tomas Draegni, Celine Molander 
Ott, Anniken Karlsrud, Toya Dahl. Technical staff at Medinsight medi-
cal registry: Dan Johansen and Alexander Hetland. Hilde Woien for 
valuable input in delirium in ICU patients.

Funding Watne and Neerland were funded by grants from South–East-
ern Norway Regional Health Authorities.

Declarations 

Conflict of interest The authors declare that they have no conflict of 
interest.

Human and animal rights statement The study was approved by 
the Data Protection Officer at Oslo University Hospital (ref OUS 
20/07119). This was an observational study based on routine data and 
no experimental intervention was performed. All data were de-identi-
fied when transferred into the database.

Informed consent Informed consent was waived in accordance with 
the Data Protection Officer.

References

 1. Kotfis K, Williams Roberson S, Wilson JE, Dabrowski W, Pun 
BT, Ely EW (2020) COVID-19: ICU delirium management during 
SARS-CoV-2 pandemic. Crit Care 24(1):176. https:// doi. org/ 10. 
1186/ s13054- 020- 02882-x

 2. Alkeridy WA, Almaglouth I, Alrashed R, Alayed K, Binkhamis 
K, Alsharidi A et al (2020) A unique presentation of delirium in 
a patient with otherwise asymptomatic COVID-19. J Am Geri-
atrSoc. https:// doi. org/ 10. 1111/ jgs. 16536

 3. Knopp P, Miles A, Webb TE, McLoughlin BC, Mannan I, Raja 
N et al (2020) Presenting features of COVID-19 in older people: 
relationships with frailty, inflammation and mortality. EurGeriatr 
Med 4:1–6. https:// doi. org/ 10. 1007/ s41999- 020- 00373-4

 4. Garcez FB, Aliberti MJR, Poco PCE, Hiratsuka M, Takahashi 
SF, Coelho VA et al (2020) Delirium and adverse outcomes in 

https://doi.org/10.1186/s13054-020-02882-x
https://doi.org/10.1186/s13054-020-02882-x
https://doi.org/10.1111/jgs.16536
https://doi.org/10.1007/s41999-020-00373-4


2000 Internal and Emergency Medicine (2021) 16:1997–2000

1 3

hospitalized patients with COVID-19. J Am GeriatrSoc. https:// 
doi. org/ 10. 1111/ jgs. 16803

 5. Poloni TE, Carlos AF, Cairati M, Cutaia C, Medici V, Marelli E 
et al (2020) Prevalence and prognostic value of Delirium as the 
initial presentation of COVID-19 in the elderly with dementia: an 
Italian retrospective study. EClinicalMedicine 8:100490. https:// 
doi. org/ 10. 1016/j. eclinm. 2020. 100490

 6. Marengoni A, Zucchelli A, Grande G, Fratiglioni L, Rizzuto D 
(2020) The impact of delirium on outcomes for older adults hos-
pitalised with COVID-19. Age Ageing. https:// doi. org/ 10. 1093/ 
ageing/ afaa1 89

 7. Zerah L, Baudouin É, Pépin M, Mary M, Krypciak S, Bianco C 
et al (2020) Clinical characteristics and outcomes of 821 older 
patients with SARS–Cov-2 infection admitted to acute care geriat-
ric wards. J Gerontol A BiolSci Med Sci. https:// doi. org/ 10. 1093/ 
gerona/ glaa2 10

 8. Ticinesi A, Cerundolo N, Parise A, Nouvenne A, Prati B, Guerra 
A et al (2020) Delirium in COVID-19: epidemiology and clini-
cal correlations in a large group of patients admitted to an aca-
demic hospital. Aging ClinExp Res. https:// doi. org/ 10. 1007/ 
s40520- 020- 01699-6

 9. McLoughlin BC, Miles A, Webb TE, Knopp P, Eyres C, Fabbri 
A et al (2020) Functional and cognitive outcomes after COVID-
19 delirium. EurGeriatr Med 9:1–6. https:// doi. org/ 10. 1007/ 
s41999- 020- 00353-8

 10. Helms J, Kremer S, Merdji H, Schenck M, Severac F, Clere-Jehl 
R et al (2020) Delirium and encephalopathy in severe COVID-19: 
a cohort analysis of ICU patients. Crit Care 24(1):491. https:// doi. 
org/ 10. 1186/ s13054- 020- 03200-1

 11. Instenes I, Gjengedal E, Eide LSP, Kuiper KKJ, Ranhoff AH, 
Norekvål TM (2018) "Eight Days of Nightmares” Octogenarian 
patients’ experiences of postoperative delirium after transcatheter 
or surgical aortic valve replacement. Heart Lung Circ 27(2):260–
266. https:// doi. org/ 10. 1016/j. hlc. 2017. 02. 012

 12. Larsen RA (2019) Just a little delirium– A report from the other 
side. ActaAnaesthesiolScand 63(8):1095–1096. https:// doi. org/ 
10. 1111/ aas. 13416

 13. Arnold C (2020) Could COVID delirium bring on demen-
tia? Nature 588(7836):22–24. https:// doi. org/ 10. 1038/ 
d41586- 020- 03360-8

 14. Pun BT, Badenes R, Heras La Calle G, Orun OM, Chen W, Raman 
R et al (2021) Prevalence and risk factors for delirium in critically 
ill patients with COVID-19 (COVID-D): a multicentre cohort 
study. Lancet Res Med. https:// doi. org/ 10. 1016/ s2213- 2600(20) 
30552-x

 15. Saczynski JS, Kosar CM, Xu G, Puelle MR, Schmitt E, Jones RN 
et al (2014) A tale of two methods: chart and interview methods 
for identifying delirium. J Am GeriatrSoc 62(3):518–524. https:// 
doi. org/ 10. 1111/ jgs. 12684

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1111/jgs.16803
https://doi.org/10.1111/jgs.16803
https://doi.org/10.1016/j.eclinm.2020.100490
https://doi.org/10.1016/j.eclinm.2020.100490
https://doi.org/10.1093/ageing/afaa189
https://doi.org/10.1093/ageing/afaa189
https://doi.org/10.1093/gerona/glaa210
https://doi.org/10.1093/gerona/glaa210
https://doi.org/10.1007/s40520-020-01699-6
https://doi.org/10.1007/s40520-020-01699-6
https://doi.org/10.1007/s41999-020-00353-8
https://doi.org/10.1007/s41999-020-00353-8
https://doi.org/10.1186/s13054-020-03200-1
https://doi.org/10.1186/s13054-020-03200-1
https://doi.org/10.1016/j.hlc.2017.02.012
https://doi.org/10.1111/aas.13416
https://doi.org/10.1111/aas.13416
https://doi.org/10.1038/d41586-020-03360-8
https://doi.org/10.1038/d41586-020-03360-8
https://doi.org/10.1016/s2213-2600(20)30552-x
https://doi.org/10.1016/s2213-2600(20)30552-x
https://doi.org/10.1111/jgs.12684
https://doi.org/10.1111/jgs.12684

	Delirium is common in patients hospitalized with COVID-19
	Methods
	Results
	Discussion
	References




