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Key summary points
Aim To conduct an updated systematic review of the literature and proportional meta-analysis to assess prevalence and 
incidence of delirium in older adults with COVID-19.
Findings Delirium is a prevalent feature of COVID-19 in older adults, especially those living with frailty. Delirium may be 
the only sign or symptom of COVID-19 in this population.
Message Delirium is common in older adults with COVID-19 and a formal inclusion as a COVID-19 feature is advisable.

Abstract
Purpose Delirium has been recognized as an atypical presenting feature of COVID-19 in older adults and is independently 
associated with mortality. We aimed to perform an updated systematic review of the literature and proportional meta-analysis 
to assess prevalence and incidence of delirium in older adults with COVID-19, addressing differences according to sex, 
frailty status, and settings.
Methods We searched databases for English-language articles on prevalence and incidence of delirium in older adults with 
COVID-19, published between March 2020 and January 2023.
Results Of the 1171 articles identified, 66 met selection criteria and were included in the meta-analysis (n = 35,035 partici-
pants, age-range 66–90 years old, 46.6% females). We observed similar pooled prevalence (20.6% [95% Confidence Interval 
(CI) 17.8–23.8%]) and incidence (21.3% [95% CI 14.7–30%]) of delirium. Pooled occurrence (both prevalence and incidence) 
of delirium was similar according to sex (females 21.3% [95% CI 16–27.5%] vs. males 23.8%% [95% CI 18.2–30.4%], p-value 
= 0.55) and study setting (nursing homes 22.5% [95% CI 14.2–33.6%] vs. hospital 20.3% [95% CI 17–24%], p = 0.68), but it 
was significantly higher in frail versus non-frail patients (37% [95% CI 26.6–48.8%] vs. 12.5% [95% CI 7.8–19.6%], p-value 
< 0.01). Delirium definitions and assessment tools largely varied across studies.
Conclusion This review delineates delirium as a common feature of COVID-19, particularly in frail older adults, and sup-
ports its formal inclusion among COVID-19 symptoms. The considerable heterogeneity in delirium assessment highlights 
the need for an operational strategy to standardize definitions and tools utilization in the management of frail older adults.
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Background

The coronavirus disease 2019 (COVID-19) pandemic, 
caused by severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2), has triggered a global health crisis with 
a disproportionate impact on the older population. Multi-
ple long-term chronic conditions, together with frailty, have 
been identified as relevant elements that contributed to an 
increased vulnerability of older adults to negative outcomes 
associated with SARS-CoV-2 infection, such as increased 
hospitalization and mortality rate [1, 2]. The elevated fatal-
ity rate observed among older adults, coupled with the 
increased demands of medical attention and care, has placed 
significant pressure on healthcare systems worldwide [3, 4]. 
As a result, there has been an urge since the beginning of the 
pandemic to develop effective ways to early detect infected 
individuals to reduce viral spread and outbreaks. Older 
adults with acute illness often present atypical symptoms 
and can manifest geriatric syndromes, such as delirium or 
falls, posing clinical challenges to an optimal management 
of older patients [5–7].

Delirium, an acute global brain dysfunction that usu-
ally occurs in the setting of physical illness [6], has been 
recognized as a presenting feature of COVID-19 and found 
to independently increase post-discharge mortality in older 
adults [8, 9]. Several studies have shown that a signifi-
cant proportion of older people, especially those who are 
frail, can present with delirium as the only sign or symp-
tom of SARS-CoV-2 infection [10]. This atypical onset of 
COVID-19 has been observed not only among hospitalized 
and institutionalized older individuals but also among com-
munity-dwellers [8, 11]. Furthermore, the rate of delirium 
in COVID-19 people admitted to the emergency depart-
ment (ED) has been reported to be significantly higher in 
comparison to studies conducted in the same setting before 
the COVID-19 pandemic, even when considering similar 
risk factors [12]. Early recognition of delirium is essential 
to reduce adverse outcomes such as mortality, intensive 
care units (ICU) admissions, the need for ventilation, and 
increased length of stay of older adults hospitalized for 
COVID-19 [12–15]. A recent study showed that patients 
with delirium were four times more likely to die than those 
without delirium [14]. Similarly, a meta-analysis of nine 
studies showed that the death rate in COVID-19 patients 
with delirium was twice as high as those without delirium 
[13–17]. In this scenario, the unique social factors of an 
unprecedented pandemic, such as self-isolation and limited 
family visits, may have negatively impacted on the man-
agement of delirium [10]. A study has shown that visita-
tion restriction increased delirium incidence in emergency 

inpatients regardless of the acute cause of admission, and 
that the absence of close family members can lead to delays 
in diagnosis and difficulties in implementing non-pharmaco-
logical treatments, further adding to the challenges in man-
aging patients affected by delirium [18].

From the beginning of the pandemic, several meta-anal-
yses and reviews have been published on the association 
between delirium and COVID-19. However, there has been 
a lack of definitive prevalence data across different settings, 
with some reviews mixing incidence and prevalence or fail-
ing to contextualize with frailty status [19].

Objectives

The aim of the present study is to systematically review 
the literature and provide an updated pooled prevalence 
and incidence of delirium in older adults with COVID-19, 
addressing differences between males and females, frailty 
status, and study settings, shedding light on the unique 
aspects of delirium in this vulnerable population.

Methods

We reviewed all studies providing information on the occur-
rence (prevalence and incidence) of delirium in older adults 
(> 65 years old or older) affected by SARS-CoV-2 infection, 
including those who were hospitalized, institutionalized, or 
were community-dwelling, regardless of study design, defi-
nition of delirium or type of assessment tool for delirium.

The protocol of the present study was registered a priori in 
the International prospective register of systematic reviews 
PROSPERO (registration number CRD42022366613) and 
was reported following the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) recom-
mendations. The PRISMA 2020 checklist is available in 
the Appendix. For the present study, no ethics committee 
approval was required.

Search strategy and studies sources

We conducted a systematic review of studies retrieved 
from PubMed, Web of Science, and Google Scholar. We 
restricted the search to studies published in the English lan-
guage between March 2020 and January 2023. Complete 
search strategies (available in the Appendix) were evaluated 
and optimized by an expert bibliographer prior to the com-
mencement of the systematic review.
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Studies eligibility criteria, selection, and data 
extraction

The titles and abstracts of the studies were independently 
screened by two assessors (M.B.Z. and A.M.O.). Upon title 
screening, we identified the metanalysis by Shao et al. [19]. 
To ensure an updated search, we performed a hand-search of 
the reference lists of this metanalysis. Furthermore, the ref-
erence lists of the included articles were also hand-searched 
to identify any additional relevant studies.

Studies that reported the occurrence of delirium in older 
adults aged 65 years and older affected by SARS-CoV-2 
infection and were either hospitalized or institutionalized 
with SARS-CoV-2 infection were selected. Delirium was 
classified as prevalent when it was identified as a presenting 
symptom of COVID-19, either at the onset of infection or 
on hospital admission. Delirium diagnosed during hospitali-
zation was considered as incident delirium. Articles were 
excluded if they did not align with the aims of the review or 
did not present original data. Articles that included individu-
als younger than 65 years were still considered if the mean/
median age of the study population was higher than 65 years 
old or if data were provided according to age groups, allow-
ing for the extraction of subgroup data specifically for adults 
aged 65 years and older. Given our specific focus on older 
individuals with COVID-19, we selected studies that either 
included COVID-19 patients identified based on positive 
nasopharyngeal swab samples or by imaging findings sug-
gestive of COVID-19-related pneumonia and provided non-
aggregated data, that allowed for subgroup identification of 
the study population (i.e., nursing home residents versus 
staff members both infected by SARS-CoV2 infection) and 
subgroup data extraction, when necessary. When a study 
presented data on two different populations, both eligible 
for the scope of this review (e.g., community-dwellers group 
versus hospitalized group), we considered them as separate 
study groups, assigning them a unique identifier based on 
the first author’s name followed by an ordinal number. Delir-
ium definitions were screened in each included article and 
information on definition of delirium or diagnostic instru-
ment used to support the diagnosis were recorded. Similarly, 
we screened each included study for the use of a delirium 
assessment tool and evaluation of frailty status. We finally 
registered the type of tool used to assess frailty as well as the 
study setting categorized into “Hospital”, “Nursing Home”, 
and “Community” accordingly to where the study took 
place. Long-term care units, nursing homes, and assisted-
living facilities were all classified as “Nursing Home”. For 
each article, the following data were collected: number of 
COVID-19 patients, number of COVID-19 patients expe-
riencing delirium, mean/median age and sex distribution 

(number of females, %) of the study population, number of 
females and males diagnosed with delirium, frailty status, 
mean/median length of hospital stay of the study population 
and number of deaths among patients with delirium.

The full text of the articles selected by at least one of the 
assessors underwent further evaluation. The same assessors 
independently extracted information from the selected stud-
ies. Any disagreement was resolved through consensus.

Assessment of risk of bias

The quality of the included studies was evaluated indepen-
dently by the two assessors through the Newcastle Ottawa 
Scale (NOS), a tool for the qualitative evaluation of obser-
vational studies. For cross-sectional studies, the assessors 
used a modified version of the NOS specifically designed 
for such study designs [20]. The decision was made based 
on the work by Moskalewicz et al. [21], which found no 
significant difference between the use of the modified-NOS 
scale and the Appraisal Tool for Cross-Sectional Studies 
[22]. The choice was based on the simplicity of the tool and 
time optimization.

Studies with scores of > 7 indicated low risk of bias, 
scores of 4–7 indicated moderate risk of bias, and scores 
of < 4 indicated high risk of bias. Any disagreement in qual-
ity assessment was resolved through consensus. The likeli-
hood of publication bias was assessed via funnel plots (avail-
able in the Appendix) and Egger’s test.

Data analysis

For each measure of interest (prevalence and incidence), we 
ran a proportional meta-analysis. Considering the observa-
tional design of the retrieved studies and the methodological 
differences between them, pooled proportions were obtained 
through random effect models and Mantel–Haenszel weight-
ing. The lack of homogeneity within the pooled studies was 
assessed through the I2 statistics (significant if ≥ 50%), 
which provides an estimate of the proportion of variability 
explained by differences between the included studies. Anal-
yses are presented according to the prevalence and incidence 
of delirium. For the subgroup analysis by sex, frailty status 
and study settings, we consider the occurrence of delirium 
(both prevalence and incidence) as a single measure of inter-
est. Results are presented as forest plots. Publication bias 
was assessed by mean of Egger’s test and funnel plot. All 
statistical analyses were performed with R Studio (R Core 
Team Version 4.2.1) [23] using the “meta” and “metafor” 
packages [24, 25].
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Results

Through the literature search, we retrieved 1171 articles. 
After excluding duplicates and articles that were not writ-
ten in English, we screened 231 works and hand-searched 
the references lists. We finally assessed for eligibility of 
130 articles for full-text reading. We excluded 63 of the 
screened full text due to the study design (case reports 
and reviews), inclusion of participants younger than 65 
years old, and/or the mean/median age of the study popu-
lation was less than 65 years. Additionally, we excluded 
2 articles that were not written in English but had titles 
and abstracts in English, leading to a final number of 66 
articles included in the present review. PRISMA 2020 flow 
diagram of the identification of eligible articles is pre-
sented in Fig. 1.

Main characteristics and findings of selected studies are 
summarized in Supplementary Table S1a and S1b of the 
Appendix. The overall number of participants was 35,035, 
with a mean/median age ranging from 66 to 90 years old; 
among the participants 46.6% were females, with a preva-
lence ranging from 22 to 78% (Supplementary Table S1b).

Most of the studies were carried out in Europe between 
Italy (n = 16, including one study co-conducted with Spain) 
and the United Kingdom (n = 16, including one study with 
an international multicenter designed. Remaining studies 
in European countries were conducted in: France (n = 6), 
Spain (= 5, including one study co-conducted with Italy), 
Netherlands (= 4), Belgium (n = 2), Sweden (n = 1), Ger-
many (n = 1), Poland (n = 1), Norway (n = 1) and Switzerland 
(n = 1). A total of 9 studies were conducted in North and 
South America (USA = 4, Canada = 3, Brazil = 2). The rest 
of the studies were conducted in India (n = 1), Iran (n = 1), 
China (n = 1), Japan (n = 1) and Turkey (n = 1).

Fig. 1  PRISMA 2020 flow 
diagram
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Most studies (58/66) enrolled patients admitted to acute 
hospital or emergency department. None of the studies spe-
cifically focused on community-dwellers, but two studies 
compared this population to nursing home and acute hospi-
tal populations, respectively. Additionally, nine studies were 
carried out in long-term care facilities or nursing homes, and 
one study was conducted in assisted-living facilities (see 
Supplementary Table S1a for referral).

Out of the total sixty-six studies included in the analysis, 
50% (n = 33) reported a specific definition of delirium and/
or clearly stated that a clinical assessment was conducted by 
a trained physician or nurse. Among these studies, in four of 
them, the clinical evaluation was performed by a psychia-
trist, while in most of the remaining studies, patients were 
evaluated either by clinicians on the day of admission or by 
geriatricians. Among the thirty-three studies that provided a 
delirium definition, sixteen of them explicitly referred to the 
standard delirium assessment based on the Diagnostic and 
Statistical Manual of Mental Disorders, Fifth Edition (DSM-
5), as the defining criteria for delirium. In other studies, 
delirium was classified under broader terms such as "confu-
sion" or "altered mental status." Notably, 75% (n = 25) of the 
studies that reported a definition of delirium also mentioned 
the concomitant use of a delirium assessment tool other than 
the DSM-5. Only five studies relied solely on the DSM-5 
for delirium assessment. We identified the use of 13 dif-
ferent tools, including the DSM. The most commonly used 
tools were the “Confusion Assessment Method (CAM)” 
and “Assessment test for delirium & cognitive impairment 
(4AT)”. In one study, it was clarified that comprehensive 
geriatric assessment (CGA) was performed on all admitted 
patients. All delirium definitions and used assessment tools 
are summarized in Supplementary Table S1a.

Twenty-seven studies (41%) assessed frailty, with the 
most used assessment tool being the Clinical Frailty Scale 
(CFS). One study calculated a Frailty Index, another used 
the Frailty Phenotype Criteria. The other two used tools 
were represented by the Frail Non-Disabled survey (FIND), 
and the Program on Research for Integrating Services for the 
Maintenance of Autonomy-7 (PRISMA-7).

A total of 49 studies reported data on the prevalence of 
delirium in older adults affected by COVID-19, 28 studies 
reported data on the incidence of delirium and 11 studies 
reported information on both. The forest plot of the pooled 
proportion of delirium occurrence is presented in Fig. 2, 
showing a delirium prevalence of 20.6% [95% Confidence 
Interval (CI) 17.8–23.8%] while the forest plot of the pooled 
proportion of incidence of delirium is presented in Fig. 3, 
indicating an incidence of 21.3% [95% CI 14.7–30%]. A 
high level of heterogeneity I2 was present in both propor-
tional meta-analyses. The Egger’s test, performed to assess 
publication bias, yielded non-significant p-values for both 
prevalence and incidence data (respectively, p-value = 0.54 

and p-value = 0.23). However, the visual methods of checking 
for asymmetry via funnel plots show potential bias, espe-
cially in studies reporting the incidence of delirium (Sup-
plementary Fig. S1a, b). Finally, overall occurrence (both 
prevalence and incidence) of delirium was 21.0% [95% CI 
17.8–24.3%] (Supplementary Fig. S2). For the subgroup 
analysis based on sex, we consider 18 studies that reported 
the occurrence of delirium (prevalence and incidence) in 
both males and females. The pooled occurrence of delirium 
according to sex is presented in Supplementary Fig. S3 and 
show a non-significant difference between females and males 
(21.3% [95% CI 16–27.5%] vs. 23.8% [95% CI 18.2–30.4%], 
p-value = 0.55). A similar analysis was performed for frailty 
status. Data on the occurrence of delirium according to 
frailty status were available in 7 studies, presenting 8 study 
populations (Supplementary Fig. S4), showing a significant 
difference in the occurrence between frail and non-frail par-
ticipants (37.0% [95% CI 26.6–48.8%] vs. 12.5% [95% CI 
7.8–19.6%] respectively, p-value < 0.01). Furthermore, we 
performed a sub-analysis according to the study setting. Due 
to the limited number of studies reporting data on commu-
nity-dwelling older adults affected by COVID-19—with a 
total sample size of 308 observations and a total number of 
events of 108—we did not perform a metanalysis for this 
setting. Supplementary Fig. S5 shows data on the occurrence 
of delirium accounting to the study setting. A slightly higher 
occurrence of delirium was reported in nursing home settings 
(22.5% [95% CI 14.2–33.6%]) compared to hospital settings 
(20.3% [95% CI 17–24%], p = 0.68), although the difference 
was not significant.

Discussion

We conducted an updated systematic review on the occur-
rence of delirium in COVID-19 patients, specifically 
focusing on adults aged 65 years and older, and our analy-
sis included a total of 66 studies. The proportional meta-
analysis showed that almost one-fifth of older patients with 
COVID-19 presented delirium during the course of the 
infection, delineating delirium as a frequent symptom of 
COVID-19.

Though several articles have been published since the 
beginning of the pandemic, identifying delirium as a pre-
senting symptom of COVID-19, it is important to note that, 
at the time of writing, neither delirium nor confusion are 
listed as official feature of COVID-19 by major govern-
mental institutions. Only the website of the World Health 
Organization (WHO) does include confusion as one of the 
serious symptoms of COVID-19. After almost three years 
of dealing with this novel type of Coronavirus, it seems det-
rimental that a formal inclusion of delirium as a COVID-
19 sign/symptom should take place. Furthermore, while 
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delirium is more commonly observed in older adults and 
individuals with acute illness [6], there have been reports of 
delirium in younger patients affected by severe COVID-19, 
particularly those requiring intensive care unit (ICU) admis-
sion or mechanical ventilation [26]. This could potentially 
explain the difference in delirium incidence between our 

meta-analysis and the meta-analysis conducted by Shao et al. 
[19], which also included studies with younger patients. An 
older target population, which may have other predispos-
ing factors of delirium, such as cognitive impairment and 
frailty [6], could potentially exhibit a similar proportion of 
both delirium prevalence and incidence, as older adults are 

Fig. 2  Forest plot of the pooled prevalence of delirium in older adults affected by COVID-19
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intrinsically more prone to experience geriatric symptoms 
even in the case of mild illness. This vulnerability may allow 
delirium to manifest as the only feature of COVID-19. On 
the contrary, younger patients might experience delirium 
predominantly in case of severe distress, thus explaining 
the increased incidence of delirium during the acute phase, 
potentially undetected by our metanalysis that is exclusively 
focusing on the older population.

Second, we found that delirium occurred more frequently 
in male and frail patients. A higher occurrence of delirium 
in male patients might be related to the role of sex in pre-
dicting severe COVID-19 illness. Male sex, obesity, and 
multiple comorbidities are clinical features that have been 
found to be associated with negative outcomes, including 
the development of acute respiratory distress syndrome 
(ARDS), multi-organ failure syndrome (MOFS), and ulti-
mately, mortality [27, 28]. Additionally, there is a possibility 
that delirium is more common among male individuals due 
to an increased severity of COVID-19. Frailty is associated 
with adverse outcomes in COVID-19 patients, increasing 
the risk of related mortality and care needs in survivors [29]. 
Frailty and delirium are intrinsically related and represent 
multifactorial conditions that share many common patho-
physiological aspects, such as the potential involvement 
of inflammatory pathways, and both have implications for 

negative health-related outcome [30]. Although the data on 
the occurrence of delirium in frail patients were assessed in 
a relatively small number of studies, the significant differ-
ence in the delirium occurrence between frail and non-frail 
patients underlines the importance of frailty as a contribut-
ing factor in the onset of delirium in COVID-19 patients. 
This should be taken in consideration when addressing the 
older population. Furthermore, we noted that the prevalence 
of delirium varied depending on the study setting. We found 
a moderately higher prevalence of delirium in the nursing 
home population, which may reflect the higher level of 
frailty among those already institutionalized. In long-term 
care settings, especially during the first stage of the pan-
demic, restrictive measures were set in place to avoid out-
breaks and viral spread among residents and staff member 
[3]. Facilities were forced to increase social isolation and 
decrease family visitations, thus reducing the possibilities to 
resort to conventional non-pharmacological methods to pre-
vent delirium—such as re-orientation and social interaction, 
early mobilization, pain management, avoidance of physical 
restraints—other than just pharmacological solutions [3, 10].

Finally, while frailty was evaluated using the same tool 
(CFS) in most studies, the definitions of delirium were het-
erogeneous across different studies and there was a high 
variability in the choice of the delirium assessment tool. 

Fig. 3  Forest plot of the pooled incidence of delirium in older adults affected by COVID-19
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Only 16 studies explicitly referred to the standard delirium 
assessment based on DSM-V criteria. Amongst the stud-
ies that reported using a standardized assessment tool, the 
CAM and the 4AT tools were the most commonly used. A 
multicenter prospective diagnostic study published in 2019 
by Shenkin et al. performed a sensibility and sensitivity 
analysis to compare the accuracy of CAM and 4AT to detect 
delirium during hospitalization and showed a higher sensi-
tivity and slightly lower specificity of the 4AT compared 
to the CAM tool. As highlighted by the authors, evidence 
suggests that the 4AT is a valid and rapid tool comparable 
to the CAM when used by a trained assessor. However, the 
performance of the CAM may be compromised if the asses-
sor is not familiar with the tool [31]. Overall, in clinical daily 
practice, both tools are easy and rapid to use for physicians 
treating this population. At the same time, it is possible that 
the working conditions of healthcare professionals during 
the pandemic, along with the use of personal protective 
equipment that made the administration of tools relying on 
verbal response difficult, may have discouraged the adoption 
of delirium detection tools. Nevertheless, it has been shown 
that, without using specific instruments, the ability to detect 
delirium is very poor [32, 33]. Despite O’Hanlon and col-
leagues defining delirium as “a missing piece in the COVID-
19 pandemic puzzle” back in May 2020 [34], there has been 
little systematic effort to enhance the prevention and man-
agement of delirium in COVID-19 patients, as restrictive 
measures and self-isolations remain cardinal indications in 
the prevention of SARS-CoV-2 infection. The recognition 
of delirium as a key feature of COVID-19 by governmen-
tal institutions might help the implementation of delirium 
detection tools thereby reducing the risk of under-detecting 
SARS-CoV2 infection, especially when delirium represents 
the sole presenting feature.

Strength and limitations

To conduct this study, we used a comprehensive search 
strategy and systematic review method, consulting several 
databases in the process, allowing clinically relevant con-
clusions in terms of overall delirium rates in COVID-19 
patients aged 65 years and older. However, several limita-
tions should be considered. First, the studies included in 
this analysis exhibited heterogeneity in terms of their study 
samples and methods for collecting information on outcome 
variables. In particular, none of the included studies specifi-
cally focused on adults with intellectual disabilities or older 
adults affected by psychiatric conditions, special populations 
intrinsically at higher risk of delirium in the case of an acute 
illness and most studies assessed delirium using a dichot-
omous approach that may have biased the study results. 
Additionally, the lack of information regarding whether 
assessors were blinded to the outcome represent a potential 

source of bias. Second, the variability in the assessment 
tool used to diagnose delirium among the included stud-
ies may have led to the under-recognition of certain cases 
of delirium in COVID-19 patients, especially since types 
of delirium—hyperactive, hypoactive or mixed were rarely 
assessed. Third, not all included studies specifically focused 
on investigating delirium in older COVID-19 patients and/or 
investigated delirium only upon hospital admission, leading 
to missing data for several variables of interest, especially 
incidence. Fourth, most studies were conducted in hospital 
settings, with only a few studies providing data from long-
term care facilities or community settings, thus allowing 
only a pooled prevalence calculation. Lastly, a possible pub-
lication bias cannot be excluded, although it did not seem 
to have influenced the measures of proportion substantially.

Conclusion

We conducted an updated systematic review and meta-anal-
ysis involving 66 studies and a total of 35,035 COVID-19 
older patients. We found similar prevalence and incidence of 
delirium in COVID-19 older patients, delineating delirium 
as an important symptom of COVID-19, especially in frail 
older adults. Formal inclusion of delirium as a COVID-19 
feature in older adults is advisable. The high heterogeneity in 
the assessment of delirium highlights the need for an opera-
tional strategy to standardize definitions and tools utilization 
to facilitate the integration of delirium assessment in daily 
clinical practice, especially when treating older and frail 
population. Our findings underline the need for healthcare 
professionals to consider the impact of delirium in this popu-
lation to optimize strategies to prevent and manage delirium, 
especially in the context of a pandemic.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s41999- 023- 00906-7.

Acknowledgements The study was also supported by the Italian Minis-
try of Health—Ricerca Corrente 2023.

Author contributions MBZ designed the study while GO supervised 
the study. MBZ and AMO carried out the literature search, data anal-
ysis and the data extraction. CC contributed to literature search for 
the background. MBZ, AMO and CC worked on the interpretation 
of results and the writing of the manuscript along with ES. GO and 
GB critically revised the analyses and the performance of the findings 
and contributed to report of the manuscript. AMO and CC critically 
revised the manuscript. All the co-authors reviewed the manuscript and 
approved the final version.

Funding Open access funding provided by Università Cattolica del 
Sacro Cuore within the CRUI-CAREAgreement.

Data Availability Data is available upon written request to the cor-
responding author.

https://doi.org/10.1007/s41999-023-00906-7


European Geriatric Medicine 

Declarations 

Conflict of interest The authors have no conflict of interest to disclose. 

Ethical approval and Informed consent For the present study no ethics 
committee approval nor informed consent was required.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Zazzara MB, Vetrano DL, Carfì A, Onder G (2019) Frailty and 
chronic disease. Panminerva Med 61:486–492

 2. Onder G, Rezza G, Brusaferro S (2020) Case-fatality rate and 
characteristics of patients dying in relation to COVID-19 in Italy. 
JAMA J Am Med Assoc 2020:1775–1776

 3. Amore S, Puppo E, Melara J, Terracciano E, Gentili S, Liotta G 
(2021) Impact of COVID-19 on older adults and role of long-term 
care facilities during early stages of epidemic in Italy. Sci Rep 
11:12530

 4. Lebrasseur A, Fortin-Bédard N, Lettre J et al (2021) Impact of the 
COVID-19 pandemic on older adults: rapid review. JMIR Aging 
4:26474

 5. Emmett KR (1998) Nonspecific and atypical presentation of dis-
ease in the older patient. Geriatrics 53:50–52

 6. Mattison MLP (2020) Delir ium. Ann Intern Med 
173:ITC49–ITC64

 7. Unim B, Palmieri L, Lo Noce C, Brusaferro S, Onder G (2021) 
Prevalence of COVID-19-related symptoms by age group. Aging 
Clin Exp Res 33:1145–1147

 8. Zazzara MB, Penfold RS, Roberts AL et al (2021) Probable delir-
ium is a presenting symptom of COVID-19 in frail, older adults: a 
cohort study of 322 hospitalised and 535 community-based older 
adults. Age Ageing 50:40–48

 9. McCusker J, Cole M, Abrahamowicz M, Primeau F, Belzile E 
(2002) Delirium predicts 12-month mortality. Arch Intern Med 
162:457–463

 10. Inouye SK (2021) The importance of delirium and delirium pre-
vention in older adults during lockdowns. JAMA J Am Med Assoc 
325:1779–1780

 11. Davis P, Gibson R, Wright E et al (2021) Atypical presentations 
in the hospitalised older adult testing positive for SARS-CoV-2: a 
retrospective observational study in Glasgow. Scotland Scott Med 
J 66:89–97

 12. Kennedy M, Helfand BKI, Gou RY et al (2020) Delirium in older 
patients with COVID-19 presenting to the emergency department. 
JAMA Netw Open 3:1–12

 13. Forget MF, Del Degan S, Leblanc J et al (2021) Delirium and 
inflammation in older adults hospitalized for COVID-19: a cohort 
study. Clin Interv Aging 16:1223–1230

 14. Di Giorgio A, Mirijello A, De Gennaro C et al (2022) Factors 
associated with delirium in COVID-19 patients and their outcome: 
a single-center cohort study. Diagnostics 12:1–12

 15. Garcez FB, Aliberti MJR, Poco PCE et al (2020) Delirium and 
adverse outcomes in hospitalized patients with COVID-19. J Am 
Geriatr Soc 68:2440–2446

 16. Wu Y, Li H, Zhang Z et al (2021) Risk factors for mortality of 
coronavirus disease 2019 (Covid-19) patients during the early out-
break of Covid-19: a systematic review and meta-analysis. Ann 
Palliat Med 10:5069–5083

 17. Fernandez-Jimenez E, Munoz-Sanjose A, Mediavilla R et al (2021) 
Prospective analysis between neutrophil-to-lymphocyte ratio on 
admission and development of delirium among older hospitalized 
patients with COVID-19. Front Aging Neurosci 13:764334

 18. Kandori K, Okada Y, Ishii W, Narumiya H, Maebayashi Y, Iizuka 
R (2020) Association between visitation restriction during the 
COVID-19 pandemic and delirium incidence among emergency 
admission patients: a single-center retrospective observational 
cohort study in Japan. J Intens Care 8:1–9

 19. Shao S-C, Lai C-C, Chen Y-H, Chen Y-C, Hung M-J, Liao S-C 
(2021) Prevalence, incidence and mortality of delirium in patients 
with COVID-19: a systematic review and meta-analysis. Age Age-
ing 50:1445–1453

 20. Herzog R, Álvarez-Pasquin MJ, Díaz C, Del Barrio JL, Estrada 
JM, Gil Á (2013) Are healthcare workers intentions to vaccinate 
related to their knowledge, beliefs and attitudes? A systematic 
review. BMC Public Health 13:1–17

 21. Moskalewicz A, Oremus M (2020) No clear choice between New-
castle–Ottawa scale and appraisal tool for cross-sectional stud-
ies to assess methodological quality in cross-sectional studies of 
health-related quality of life and breast cancer. J Clin Epidemiol 
120:94–103

 22. Downes MJ, Brennan ML, Williams HC, Dean RS (2016) 
Appraisal tool for cross-sectional studies (AXIS). BMJ Open 
6:e011458

 23. Statistical F for, Computing, Vienna A. R Core Team (2020) R: a 
language and environment for statistical computing. R

 24. Viechtbauer W (2010) Conducting meta-analysis in R with the 
metafor package. J Stat Softw 36:1–48

 25. Balduzzi S, Rücker G, Schwarzer G (2019) How to perform a 
meta-analysis with R: a practical tutorial. Evid Based Ment Health 
22:153–160

 26. Pun BT, Badenes R, Heras La Calle G et al (2021) Prevalence 
and risk factors for delirium in critically ill patients with COVID-
19 (COVID-D): a multicentre cohort study. Lancet Respir Med 
9:239–250

 27. Guan WJ, Liang WH, Zhao Y et al (2020) Comorbidity and its 
impact on 1590 patients with Covid-19 in China: a nationwide 
analysis. Eur Respir J 55:1

 28. Huang C, Wang Y, Li X et al (2020) Clinical features of patients 
infected with 2019 novel coronavirus in Wuhan, China. Lancet 
395:497–506

 29. Collaborative GMR, Collaborative C, Welch C (2020) Age and 
frailty are independently associated with increased mortality in 
COVID-19: results of an international multi-centre study. SSRN 
Electron J 2020:1

 30. Persico I, Cesari M, Morandi A et al (2018) Frailty and delirium 
in older adults: a systematic review and meta-analysis of the lit-
erature. J Am Geriatr Soc 66:2022–2030

 31. Shenkin SD, Fox C, Godfrey M et al (2019) Delirium detection in 
older acute medical inpatients: a multicentre prospective compara-
tive diagnostic test accuracy study of the 4AT and the confusion 
assessment method. BMC Med 17:1–14

 32. Bellelli G, Nobili A, Annoni G et al (2015) Under-detection of 
delirium and impact of neurocognitive deficits on in-hospital 

http://creativecommons.org/licenses/by/4.0/


 European Geriatric Medicine

mortality among acute geriatric and medical wards. Eur J Intern 
Med 26:696–704

 33. Inouye SK, Foreman MD, Mion LC, Katz KH, Cooney LM (2001) 
Nurses’ recognition of delirium and its symptoms: comparison of 
nurse and researcher ratings. Arch Intern Med 161:2467–2473

 34. O’Hanlon S, Inouye SK (2020) Delirium: a missing piece in the 
COVID-19 pandemic puzzle. Age Ageing 49:497–498

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


	A pandemic of delirium: an updated systematic review and meta-analysis of occurrence of delirium in older adults with COVID-19
	Key summary points
	Aim 
	Findings 
	Message 

	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Background
	Objectives
	Methods
	Search strategy and studies sources
	Studies eligibility criteria, selection, and data extraction
	Assessment of risk of bias
	Data analysis

	Results
	Discussion
	Strength and limitations

	Conclusion
	Acknowledgements 
	References


