
A
R

TI
G

O
 O

R
IG

IN
A

L

Revista Científica da Ordem dos Médicos          www.actamedicaportuguesa.com                                                                                                                425

RESUMO
Introdução: A infecção por SARS-CoV-2 tem sido associada ao desenvolvimento agudo de sintomas mentais e comportamentais 
e perturbações psiquiátricas. O objetivo deste estudo foi determinar a prevalência de diferentes diagnósticos neuropsiquiátricos em 
doentes hospitalizados com infeção SARS-CoV-2 avaliados pela Psiquiatria de Ligação.
Material e Métodos: Realizámos um estudo transversal num hospital da região de Lisboa, em Portugal. Revimos os processos clíni-
cos dos pacientes internados com um resultado RT-PCR positivo para SARS-CoV-2 avaliados pela Unidade de Psiquiatria de Ligação 
(UPL) entre fevereiro e dezembro de 2020. Incluímos dados sociodemográficos e clínicos, incluindo quinze sintomas neuropsiquiá-
tricos. A incidência de diferentes diagnósticos psiquiátricos foi o nosso outcome primário. Explorámos também diferenças entre dois 
grupos: doentes com delirium e doentes sem delirium.
Resultados: Incluímos 46 casos [Idade: mediana = 67 anos; amplitude interquartil (AIQ) = 24)], a maioria do sexo masculino (60,9%). 
Delirium foi o diagnóstico mais frequente na nossa amostra (43,5%), seguido de perturbação depressiva major (21,7%). Doentes com 
delirium tiveram uma prevalência maior de sintomas de COVID-19 (delirium: 19/20, 95%; sem delirium: 14/26, 53,8%; p = 0,02), bem 
como um intervalo de tempo mais longo entre um teste RT-PCR SARS-CoV-2 positivo e observação pela UPL (delirium: mediana = 
16,5, AIQ = 16; sem delirium: mediana = 8, AIQ = 16,3; p = 0,045). Agitação (52,2%) e sintomas cognitivos (47,8%) foram os sintomas 
neuropsiquiátricos mais relatados.
Conclusão: Foi encontrada na nossa amostra uma elevada prevalência de delirium. Este resultado está de acordo com literatura 
recente relativamente a doentes internados com COVID-19. A maior frequência de sintomas COVID-19 no grupo com delirium sugere 
uma possível associação entre infecção sintomática por SARS-CoV-2 e o desenvolvimento desta síndrome. 
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ABSTRACT
Introduction: The SARS-CoV-2 infection has been associated with the acute onset of mental and behavioural symptoms and psychi-
atric disorders. The aim of this study was to assess the prevalence of the different neuropsychiatric diagnoses in hospitalized patients 
with SARS-CoV-2 infection assessed by Liaison Psychiatry.
Material and Methods: We performed a cross-sectional study in a hospital near Lisbon, Portugal. We reviewed the electronic health 
records from all inpatients with a positive SARS-CoV-2 RT-PCR test that were assessed by the Liaison Psychiatry Unit (LPU) between 
February and December 2020. We reviewed relevant sociodemographic and clinical data, including 15 neuropsychiatric symptoms. 
The prevalence of psychiatric disorders was our main outcome. We also explored differences between two groups: patients with de-
lirium (delirium group) and patients without delirium (no delirium group). 
Results: We included 46 cases [Age: median = 67 years; interquartile range (IQR) = 24)], with 60.9% male individuals. Delirium was 
the most frequent diagnosis in our sample (43.5%), followed by major depressive disorder (21.7%). Patients with delirium were more 
likely to suffer from COVID-19 symptoms (delirium: 19/20, 95%; no delirium: 14/26, 53.8%; p = 0.02), and to have a longer time interval 
between a positive SARS-CoV-2 RT-PCR test and an evaluation by the LPU (delirium: median = 16.5 days, IQR = 16; no delirium: 
median = 8 days, IQR = 16.3; p = 0.045). Agitation (52.2%) and cognitive symptoms (47.8%) were the most reported neuropsychiatric 
symptoms.
Conclusion: We found a high prevalence of delirium in our sample. This finding is in line with recent literature concerning hospitalized 
COVID-19 patients The higher frequency of COVID-19 symptoms found in the delirium group suggests a possible association between 
symptomatic SARS-CoV-2 infection and delirium onset.
Keywords: COVID-19; Delirium; Mental Health Services; Psychiatry; Referral and Consultation

Errata/ Correction: 
https://www.actamedicaportuguesa.com/revista/index.php/amp/article/view/18534
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INTRODUCTION
 The severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) was first identified in humans in Wuhan prov-
ince, China, on the 19th December 2019.1 In March 2020, 
the World Health Organization announced the coronavirus 
outbreak to be a pandemic and on the 21st December 2021, 
over 273 million cases have been identified worldwide.2

 The disease caused by SARS-CoV-2 in humans was 
named COVID-19. The virus is transmitted through the re-
spiratory tract, primarily affecting this organ system. How-
ever, other parts of the body, including the central nervous 
system (CNS), are also frequently affected, either through 
direct viral lesion or via systemic inflammation triggered 
by SARS-CoV-2.3 Accordingly, an increasing body of evi-
dence supports the existence of a high prevalence of neu-
ropsychiatric symptoms associated with SARS-CoV-2 
acute infection.4 Altered mental status, including disorders 
of the consciousness content (i.e., delirium, confusion) 
and consciousness level (i.e., somnolence, stupor, and 
coma), affects 7.5% to 65% of all patients hospitalized with 
COVID-19.5-7 Delirium is a non-specific syndrome of acute 
or subacute onset and fluctuating course characterized by 
disorder of consciousness, attention, cognition, and behav-
iour.8 COVID-19 related delirium is thought to be associated 
with different factors, including metabolic and inflammatory 
cascade derangements that are correlated with the severity 
of the systemic illness, infectious spread to the brain, and 
CNS inflammation by dysregulation of cytokine activation.9 
Iatrogenic (e.g., sedation and prolonged ventilation) and en-
vironmental factors (e.g., social isolation) might also play an 
important role in the development of delirium in hospitalized 
patients infected with SARS-CoV-2.10

 An association between SARS-CoV-2 and other neu-
ropsychiatric disorders has so far been less frequently re-
ported. However, in a mixed neurological and neuropsychi-
atric cohort of COVID-19 patients, 18.4% of all cases with 
SARS-CoV-2 infection had a primary psychiatric diagnosis, 
including psychosis, dementia, amongst other psychiatric 
disorders.4

 The onset of psychiatric disorders in the aftermath of 
SARS-CoV-2 infection was explored in population stud-
ies published in the previous year. Taquet and colleagues 
reported an increased prevalence of new-onset psychiat-
ric diagnosis in the first three months after SARS-CoV-2 
infection, with the greatest hazard ratio for anxiety disor-
ders, insomnia, and dementia.11 In the UK, a deterioration of 
population mental health was also described after the initial 
impact of the COVID-19 pandemic, particularly in women, 
18 to 34-year-olds, and people living with children.12

 In Portugal, the first case of COVID-19 was diagnosed 
on the 2nd March 2020.13 Our institution, a general hospital 
responsible for the inpatient treatment of individuals infect-
ed with SARS-CoV-2 across two Portuguese municipalities 
(Amadora and Sintra) in the Lisbon Metropolitan Area, adapt-
ed its care delivery in the framework of a very high incidence 
of SARS-CoV-2 infections. In this context, the Liaison Psy-
chiatry Unit (LPU) started to assist patients admitted to the 

COVID-19 medical wards presenting with mental and be-
havioural symptoms. Patients who were hospitalized be-
cause of a psychiatric disorder and had a SARS-CoV-2 
infection were admitted to the same COVID-19 wards and 
received psychiatric care delivered by the LPU. 
 In the present study, we intended to characterize the 
population of patients with SARS-CoV-2 infection hospital-
ized in our institution. Our main outcome was to determine 
the frequency of different psychiatric disorders. Since we 
expected to find a high prevalence of delirium, we also ex-
plored potential differences between patients presenting 
with and without delirium. 

MATERIAL AND METHODS
Study design, settings, and participants
 We followed the ‘Strengthening the Reporting of Obser-
vational Studies in Epidemiology  guidelines’ (STROBE).14 
We performed the current cross-sectional study in a hos-
pital that serves the Portuguese municipalities of Amadora 
and Sintra (population: 556 864 people). We used a con-
venience sample, by including all patients evaluated by 
the LPU with a positive real time (RT)-PCR SARS-CoV-2 
test that were admitted to a COVID-19 medical ward due to 
nonpsychiatric complaints between the 26th February 2020 
and the 31st December 2020. All tests were performed using 
samples from the upper respiratory tract. Only patients with 
a positive test in the context of the current admission were 
included in the study. All included cases were evaluated 
by the LPU (either by direct observation or consultation). 
Patients whose clinical records did not contain information 
regarding the outcomes under study and patients admitted 
due to a psychiatric disorder were excluded from our study. 

Instruments and variables
 We used Soarian® software to access electronic clini-
cal records. Different authors registered the retrieved data 
in a digital spreadsheet (Microsoft Excel®) according to the 
study protocol. To increase inter-observer reliability, the au-
thors held periodic meetings, retrieved data in pairs, and, 
when needed, discussed specific cases. Variables with 
more than 50% of missing values were not included in the 
analysis.
 We collected a set of predefined categorical and con-
tinuous variables, including:

• Sociodemographic data: sex; age; marital status; 
occupational status (including if the patient was a 
healthcare professional); and years of education.

• Clinical data: psychiatric personal and family history; 
risk factors for severe COVID-19, as defined by the 
Centers for Disease Control and Prevention (CDC) 
(i.e., severe cardiovascular disease; cancer; organ 
transplantation; obesity; sickle cell anaemia; chronic 
kidney disease; and diabetes)15; presence of CO-
VID-19 symptoms (i.e. fever, cough, and dyspnoea); 
Charlson comorbidity index (CCI) total score, which 
is a method used to predict mortality by weighting 

Fernandes LA, et al. Liaison Psychiatry and COVID-19: a cross-sectional study, Acta Med Port 2022 Jun;35(6):425-432
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medical comorbidities (CCI = 0, estimated 10-year 
survival = 100%; CCI > 6, estimated 10-year survival 
= 0%; CCI maximum score = 37)16; interval between 
the positive RT-PCR SARS-CoV-2 test and evalua-
tion by Liaison Psychiatry (in days); length of hos-
pital stay (in days); and admission to the intensive 
care unit (ICU) during the study.

• Clinical outcomes: psychiatric diagnosis attributed 
by the LPU according to the chapter five of the In-
ternational Statistical Classification of Diseases and 
Related Health Problems, version 10 (ICD-10); pres-
ence of delirium (i.e., if the patient suffered from de-
lirium, as defined by ICD-10, during the admission); 
type of delirium (i.e., hypoactive; hyperactive; and 
mixed); neuropsychiatric symptoms presented by 
patients [one open-answer variable and 15 binary 
(yes/no) variables encompassing the following pre-
determined symptoms: cognitive dysfunction (for ex-
ample, in attention, memory, language, visuospatial 
function, or executive function); altered conscious-
ness; psychomotor agitation; psychomotor retarda-
tion; depressed mood; emotional lability; irritability; 
pressured speech; suicidal  ideation; euphoria; de-
lusions; auditory hallucinations; other hallucinations; 
anxiety; and insomnia]17,18; and clinical outcome (i.e., 
death; discharged; lost to follow-up). 

 Our main outcome was the prevalence of psychiatric 
diagnosis attributed by the LPU. As a secondary outcome, 
we explored sociodemographic and clinical differences be-
tween patients with delirium (delirium group) and patients 
without delirium (no delirium group).

Ethical considerations
 The present study received approval from the Ethics 
Committee of Hospital Fernando Fonseca EPE. The inclu-
sion and exclusion criteria followed specific criteria, ensured 
adherence to bioethical principles and privacy of confiden-
tial user data. Considering that this is a clinical record-re-
view based study, with low risk of breach of confidentiality, 
absence of clinical risks for the participants, and major po-
tential benefit to public health, we obtained an excuse for 
the need of informed consent. To ensure anonymization of 
data, we assigned to each case an individual study number. 
Anonymized data was recorded on a digital spreadsheet 
encrypted with a password. All documents will be destroyed 
within five years.

Statistical analysis
 We performed the statistical analysis using Microsoft 
Excel® and IBM Statistical Package for the Social Sci-
ences® (SPSS), version 25. We used standard descriptive 
summaries (i.e., median, interquartile range (IQR), aver-
age, and standard deviation for continuous variables; and 
absolute and relative frequencies for categorical variables) 
to summarize sociodemographic and clinical variables and 
outcomes. We used a visual method and the Shapiro-Wilk 
test to assess normality. To compare categorical variables, 
we used the chi square or the Fisher’s exact tests. When 
normality was asserted, we used the t-test to compare cat-
egorical variables with continuous variables. When normal-
ity was not asserted, we used the Mann-Whitney test. We 
performed a logistic regression for each variable of interest, 
considering delirium as the dependent variable. We includ-
ed any statistically significant variable retrieved in the previ-
ous regression in a model with delirium as the dependent 

Table 1 – Demographic characteristics of patients with SARS-CoV-2 infection evaluated by Liaison Psychiatry

No. (% within the group)
Total

(n = 46)
Delirium
(n = 20)

No delirium
(n = 26) p-value

Female sex 18 (39.1) 8 (40.0) 10 (38.5) 0.916**
Age, median (IQR) 67 (24.0) 72.5 (26.0) 64.5 (22.5) 0.206‡

Relationship status
  Married 21 (53.8) 8 (50.0) 13 (56.5)

0.688**  Single/divorced/ widowed 18 (39.1) 8 (50.0) 10 (43.5)

  Unknown 7 4 3

Autonomy in activities of daily living
  Absent 5 (10.9) 3 (15.0) 2 (7.7)

0.717**  Partial 9 (19.6) 4 (20.0) 5 (19.2)

  Full 32 (69.6) 13 (65.0) 19 (73.1)

Employment status
  Active* 9 (20.9) 2 (11.1) 7 (28.0)

0.261**
  Unemployed 7 (16.3) 3 (16.7) 4 (16.0)

  Retired 27 (62.8) 13 (72.2) 14 (56.0)

  Unknown 3 2 1
*: including two (4.7%) healthcare professionals; **: chi-squared test; ‡: Mann-Whitney test
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variable, while controlling for sex and age. We performed 
a post-hoc power calculation using a standardized calcula-
tor.19 For all analyses, p < 0.05 was considered statistically 
significant.

RESULTS
 We identified 56 cases with a positive RT-PCR 
SARS-CoV-2 test that were evaluated by the LPU during 
the timeframe of the study. One patient was excluded be-
cause he had a positive test that was not related to the cur-
rent admission and nine because their admission was pri-
marily motivated by a psychiatric disorder (bipolar disorder, 
n = 2; depressive episode, n = 3; unspecified mood disor-
der, n = 1; acute and transient psychotic disorder, n = 1; un-
specified nonorganic psychosis, n = 1; adjustment disorder, 

n = 1). Forty-six cases were included in the final analysis. 

Sociodemographic and clinical data 
 Sociodemographic data is summarized in Table 1. The 
median age was 67 years (IQR = 24), with twenty (43.5%) 
patients being younger than 65 years old. Sex distribution 
was asymmetric, with a male predominance (60.9%). Years 
of education was not included in the analysis because of a 
high proportion of missing values (> 50%).
 Most cases had at least one risk factor for severe 
COVID-19 disease (71.7%), which are described in Table 
2. We found high CCI scores in our sample, with 28.3% 
of cases having an overall score higher than 6 (estimated 
10-year survival = 0%). Nevertheless, most patients were 
autonomous prior to their admission (69.9%). 

Fernandes LA, et al. Liaison Psychiatry and COVID-19: a cross-sectional study, Acta Med Port 2022 Jun;35(6):425-432

Table 2 – Clinical characteristics and outcomes of patients with SARS-CoV-2 infection evaluated by Liaison Psychiatry

No. (% within the group)
Total

(n = 46)
Delirium
(n = 20)

No delirium
(n = 26) p-value

Risk factors for COVID-19‡‡

  Cardiovascular disease§ 18 (39.1) 7 (35.0) 11 (42.3) 0.615**
  Cancer 6 (13.0) 2 (10.0) 4 (15.4) 0.684**
  Organ transplant 0 (0) 0 (0) 0 (0)

  Obesity 13 (28.3) 7 (35.0) 6 (23.0) 0.373**
  Sickle cell anaemia 0 (0) 0 (0) 0 (0)

  COPD 6 (13.0) 2 (10.0) 4 (15.4) 0.684**
  CKD 8 (17.4) 3 (15.0) 5 (19.2) 0.511**
  Diabetes 14 (30.4) 5 (25.0) 9 (34.6) 0.535**
  Any risk factor§ § 33 (71.7) 16 (80.0) 18 (69.2) 0.410**
Charlson Comorbidity Index (CCI), CCI score (estimated 10-year survival)

  0 (100%) 6 (13.0) 2 (10.0) 4 (15.4)

0.644††

  1 (98%) 4 (8.7) 1 (5.0) 3 (11.5)

  2 (96%) 3 (6.5) 2 (10.0) 1 (3.9)

  3 (77%) 7 (15.2) 3 (15.0) 4 (15.4)

  4 (53%) 4 (8.7) 3 (15.0) 1 (3.9)

  5 (21%) 5 (10.9) 2 (10.0) 3 (11.5)

  6 (2%) 4 (8.7) 3 (15.0) 1 (3.9)

  > 6 (0%) 13 (28.3) 4 (20.0) 9 (34.6)

Psychiatric history 23 (50.0) 10 (50.0) 13 (50.0) 1**
COVID-19 symptoms|| 33 (71.7) 19 (95.0) 14 (53.8) 0.02**
ICU admission† 15 (32.6) 9 (45.0) 6 (23.1) 0.116**
Days between SARS-CoV-2 positive test
and LP evaluation, median (IQR) 14 (19.3) 16.50 (16.0) 8 (16.5) 0.045‡

Length of hospital stay median (IQR) 28 (34.50) 35 (34.0) 23 (36.5) 0.370‡

Outcomes
  Death 5 (10.9) 3 (15.0) 2 (7.7) 0.640††

  Discharged 40 (87.0) 17 (85.0) 23 (88.5) 1††

  Lost to follow-up 1 (2.17) 0 (0) 1 (3.8) 1††

‡‡: risk factors for severe COVID-19 illness as defined by CDC in March 202015; §: severe cardiovascular disease, including congestive heart failure, coronary artery disease or car-
diomyopathy; § §: presence of any of the previous risk factors;  ||: cough, dyspnoea, and fever; †: admission to intensive care unit (ICU) during hospitalisation; **: chi-square test;  ††: 
Fisher’s Exact test; ‡: Mann-Whitney test
COPD: chronic obstructive pulmonary disease; CKD: chronic kidney disease; IQR: Inter-Quartile Range; LP: Liaison Psychiatry
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and evaluation by Liaison Psychiatry compared to the group 
without delirium (delirium: median = 16.5 days, IQR =16; 
no delirium: median = 8 days, IQR = 16.25; p = 0.045). No 
other variables were significantly different between these 
two groups. However, we found a trend concerning ICU 
admission, which was more frequent in the delirium group 
(delirium: 11/20, 55%; no delirium: 6/26, 23.1%; p = 0.116). 
We should also point out that five patients (10.9%) died dur-
ing the data analysis and that a higher frequency of deaths 
was found in the delirium group (delirium: 3/20, 15%; no 
delirium: 2/26. 7.7%; p = 0.430). Notably, the delirium group 
had a longer length of hospital stay, however this difference 
was not statistically significant (delirium: 35 days; IQR = 34; 
no delirium: 23 days; IQR 36.50; p = 0.370). 
 We performed a logistic regression to ascertain the ef-
fect of each of the variables of interest on the likelihood of 
having delirium. The raw odds ratios (OR) are described in 
Appendix 1, Table 1 (Appendix 1: https://www.actamedica-
portuguesa.com/revista/index.php/amp/article/view/16410/
Appendix_01.pdf). Only the presence of COVID-19 symp-
toms was associated with delirium [raw OR = 16.29; 95% 
CI (1.89,140.32); p = 0.01]. This association remained sig-
nificant after adjusting for age and sex with patients with 
COVID-19 symptoms being 15.8 times more likely to exhibit 
delirium compared to those without the same symptoms 
[95% CI (1.68, 146.92); Nagelkerke R2 = 28.4%; Hosmer-
Lemeshow test = 0.865; p = 0.016].
 Finally, the post-hoc power calculation returned low val-
ues for all variables, except for COVID-19 symptoms (see 
Appendix 1, Table 2; Appendix 1: https://www.actamedica-
portuguesa.com/revista/index.php/amp/article/view/16410/
Appendix_01.pdf).

DISCUSSION
 Almost half of the patients evaluated by Liaison Psy-
chiatry suffered from delirium. This finding is consistent 
with recent studies reporting a high prevalence of delirium, 
confusion, and cognitive symptoms in COVID-19 samples. 
Arbelo and colleagues described a similar but slightly lower 
rate of delirium (35.2%) in a cohort of patients referred to 
Liaison Psychiatry in a tertiary hospital in Spain.20

 Importantly, impaired consciousness seems to be com-
mon during COVID-19 inpatient treatment, affecting 7.5% 
of all patients and 14.8% of those with severe disease.5 Dif-
ferent studies suggest that the prevalence of altered mental 
status is higher in some age groups and settings, namely in 
older patients attending the emergency department (28%),6 
patients assisted in a neuropsychiatric setting (25%),2 and 
those admitted to the ICU (65%).21 In our sample, 55% of 
patients with delirium were admitted to the ICU compared 
to 23.1% of those without delirium. However, this difference 
was not statistically significant (p = 0.116). 
 Worthy of note, we found an increased rate of deliri-
um (43.4%), agitation (52%) and altered consciousness 
(32.6%) compared to what was usually reported by the LPU 
before the onset of COVID-19. A cross-sectional study car-
ried out in our hospital concluded that acute confusion and 

 Interestingly, 50% of the patients had a personal psychi-
atric history, including: mood disorders (F30 - F39, 17.4%); 
organic mental disorder (F00 - F09, 13.1%); schizophrenia, 
schizotypal and delusional disorders (F20 - F29, 8.7%); and 
mental and behavioural disorders due to psychoactive sub-
stance use (F10 - F19, 6.3%). 
 Most patients had COVID-19 symptoms (71.7%), while 
the remaining were admitted in the context of other medi-
cal and surgical problems. Fifteen (32.6%) patients were 
treated in the ICU during their admission. In Table 2, we de-
scribe the median length of stay and time interval between 
positive RT-PCR SARS-CoV-2 test and Liaison Psychiatry 
evaluation.

Clinical outcomes 
 Delirium was the most frequent diagnosis in our sample 
(43.5%), followed by major depressive disorder (single epi-
sode or recurrent) (21.7%), and adjustment disorder and 
acute stress reactions (21.8%). The diagnoses according to 
ICD-10 are summarized in Table 3. 
 Regarding neuropsychiatric symptoms, agitation 
(52.2%), cognitive symptoms (47.8%), and insomnia 
(41.3%) were the most frequently reported symptoms upon 
psychiatric evaluation (Table 4). In contrast, we found a rela-
tively low frequency of symptoms such as euphoria (2.2%), 
pressure of speech (6.5%), suicidal thoughts (4.5%) and 
psychotic symptoms, including hallucinations or delusions 
(6.5% to 8.7%). 
 Regarding the inter-group analysis (detailed in Table 2), 
we found that patients with delirium had a higher prevalence 
of COVID-19 symptoms (delirium: 19/20; 95%; no delirium: 
14/26, 53.8%; p = 0.02). The delirium group also had a lon-
ger interval between the positive RT-PCR SARS-CoV-2 test 
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Table 3 – Main diagnosis attributed by Liaison Psychiatry

Diagnosis (ICD-10; F01-F99) No. (%)

F00 Dementia in Alzheimer Disease 1 (2.2)

F03 Unspecified dementia 1 (2.2)

F05 Delirium due to known physiological condition¶ 20 (43.5)

  Hyperactive delirium 12 (60.0)

  Hypoactive delirium 3 (15.0)

  Mixed delirium 5 (25.0)

F10 Alcohol related disorders 3 (6.5)

F20 Schizophrenia 1 (2.2)

F22 Delusional disorders 1 (2.2)

F30 Manic episode 1 (2.2)

F32 and F33 Major depressive disorder 10 (21.7)

F40 Phobic anxiety disorders 1 (2.2)

F41 Other anxiety disorders 1 (2.2)

F43 Reaction to severe stress. and adjustment disorders 10 (21.8)

No diagnosis 1 (2.2)

Other 1 (2.2)
¶ Delirium frequency was reached by combining two variables (ICD-10 diagnosis and pres-
ence of delirium)
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agitation represented only 12.9% of referrals to the LPU in 
a 12-month period.22 Likewise, a Liaison-Psychiatry study 
with 318 patients developed before the COVID-19 pan-
demic reported a 10.4% prevalence of delirium.23 Passos 
et al further reported an increase of delirium and dementia 
diagnoses made by Liaison Psychiatry after the onset of 
COVID-19.24

 Major depressive disorder (21.7%) and adjustment dis-
orders (21.7%) were also common in our sample. However, 
the occurrence of depression and adjustment disorders 
was similar to what was reported in other Liaison Psy-
chiatry studies developed during24 and before23 COVID-19 
pandemic. On the other hand, we identified a remark-
ably low prevalence of mental and behavioural disorders 
due to use of alcohol (6.5%) and no cases of mental and 
behavioural disorders due to use of other psychoactive 
substances. Likewise, the frequency of severe mental ill-
nesses, such as schizophrenia (4.8%) and bipolar disorder 
(0%), was surprisingly low, particularly when compared with 
the prevalence found by other authors during20 and be-
fore23,24 the COVID-19 pandemic. Hospital admission due 
to a psychiatric disorder was defined by us as an exclusion 
criterion, which likely explains the low occurrence of severe 
mental illnesses. Albeit the low frequency of severe men-
tal illness found, we should take into consideration that this 
population may probably have a higher relative risk of poor 
COVID-19-related outcomes, including death.25

 In our sample, patients suffering from hallmark 
COVID-19 symptoms (i.e., fever, cough, and dyspnoea), 
regardless of age and sex, were 15.8 times more likely to 
exhibit delirium compared to those suffering from asymp-
tomatic SARS-CoV-2 infection. This finding suggests that 
COVID-19, rather than asymptomatic infection, is associ-
ated with delirium onset in inpatient settings. We hypoth-
esised that disease severity could be a risk factor for de-
lirium in the studied population, hence the inclusion of ICU 
admission as a surrogate variable. However, we recognize 
that this might not be the best surrogate marker, as ICU 
admission is independently associated with both severe 
COVID-19 and delirium. In future studies, authors should 
consider the inclusion of other surrogate markers for dis-
ease severity, such as oxygen saturation and need for oxy-
gen therapy or ventilation.
 Risk factors for severe COVID-19 were present in 71.9% 
of patients, which is in line with previous studies that report-
ed an high frequency of medical comorbidities in hospital-
ized patients with COVID-19.26 Surprisingly, the occurrence 
of any or a specific medical comorbidity, CCI scores, and 
age did not correlate with delirium in our study. The former 
are traditional risk factors for delirium,8 but they were equal-
ly distributed in delirium and no delirium groups. The post-
hoc power calculation performed showed that our study’s 
sample size was probably too small to detect significant dif-
ferences between groups. We predict that a larger sample 
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Table 4 – Neuropsychiatric symptoms assessed by Liaison Psychiatry

No. (% within the group)

Symptoms Total
(n = 46)

Delirium
(n = 20)

No delirium
(n = 26) p-value

Any cognitive symptom or
altered consciousness 23 (50.0) 17 (85.0) 6 (30.8) < 0.001**

  Cognitive dysfunction 22 (47.8) 16 (80.0) 6 (23.1) < 0.001**
  Altered consciousness 15 (32.6) 12 (60.0) 3 (11.5) 0.001**
Any psychomotor symptom 29 (63.0) 20 (100.0) 9 (34.6) < 0.001**
  Psychomotor agitation 24 (52.2) 19 (95.5) 5 (19.2) < 0.001**
  Psychomotor retardation 10 (21.7) 5 (25.5) 5 (19.2) 0.726††

Any affective symptom 27 (58.7) 9 (45.0) 18 (69.0) 0.098**
  Depressed mood 16 (34.8) 3 (15.0) 13 (50.0) 0.013**
  Emotional lability 10 (21.7) 2 (10.0) 8 (30.8) 0.154††

  Irritability 9 (19.6) 5 (25.0) 4 (15.4) 0.472††

  Pressured speech 3 (6.5) 1 (5.0) 2 (7.7) 1††

  Suicidal thoughts 2 (4.4) 0 (0.0) 2 (7.7) 0.498††

  Euphoria 1 (2.1) 0 (0.0) 1 (3.9) 1††

Any psychotic symptom 10 (21.7) 7 (35.0) 3 (11.5) 0.077††

  Delusions 9 (19.6) 6 (30.0) 3 (11.5) 0.490††

  Auditory hallucinations 3 (6.5) 2 (10.0) 1 (3.8) 0.572††

  Other hallucinations 4 (8.7) 3 (15.0) 1 (3.8) 0.303††

Anxiety 14 (30.4) 2 (10.0) 12 (46.2) 0.008**
Insomnia 19 (41.3) 11 (55.0) 8 (30.8) 0.098**
Other symptoms¶¶ 3 (6.5) 0 (0.0) 3 (11.5) 0.246††

**: Chi-squared test; ††: Fishers Exact test; ¶¶: Symptoms registered in an open-ended field, including anhedonia, apathy, mutism, and anorexia
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would allow the identification inter-group differences, thus 
clarifying the relationship between the variables included 
and delirium onset. 
 Finally, the evaluation by Liaison Psychiatry of patients 
with delirium was delayed when compared with patients 
without delirium. This finding could be accounted by the 
prevalence of patients with COVID-19 symptoms in this 
group, which require more intensive medical care and have 
a higher risk of suffering from impaired consciousness lev-
els in the early phases of the admission, hence postponing 
the intervention by Liaison Psychiatry. 
 Our study showed that delirium is often diagnosed by 
Liaison Psychiatry in patients with SARS-CoV-2 infection 
admitted for inpatient treatment. This information is impor-
tant for departments to adapt their standard of care during 
pandemic times. Indeed, admission to COVID-19 wards is 
usually associated with a wide range of environmental risk 
factors for delirium (e.g., impaired communication due to 
personal protection equipment use by healthcare profes-
sionals). At the same time, protective factors (e.g., social 
contacts, that are reduced due to visiting restrictions) are 
hampered in this context. These factors reinforce the im-
portance of adapting delirium prevention strategies, as pro-
posed by LaHue and colleagues.27 Other studies have eval-
uated how to best treat delirium associated with COVID-19,9 
highlighting relevant learning points that should be taken 
into account when making clinical decisions and incorpo-
rated in local training programs. Lastly, hospitals and other 
healthcare providers could implement systematic screening 
of delirium to improve its detection in COVID-19 wards and 
enhance early intervention.
 We recognize the following additional limitations of our 
study: we used a convenience and non-randomized sam-
ple, with enrichment of severe cases (i.e., SARS-CoV-2 in-
fection cases in need of hospital treatment and with psychi-
atric symptoms that required specialized intervention); we 
did not identify the cases observed in-person by the LPU; 
missing data, albeit low, led to the exclusion from analysis 
of one variable; inter-rater reliability was not evaluated us-
ing standardized methods; raters were not blinded for the 
diagnosis; one case was lost to follow-up; and we did not 
include a control group.
 The findings of this study could have implications for 
the clinical care of COVID-19 patients and may be used to 
inform the development of guidelines, increase the clinical 
suspicion of secondary mental disorders and to implement 
protocols or both non-pharmacological and pharmacologi-
cal specific measures to prevent and treat these disorders.
 One challenge of treating COVID-19 patients stems 
from the barriers to an effective communication, the corner-
stone of interventions to prevent and treat delirium. Liaison 
Psychiatry teams, by sharing their communication expertise 
and skills, are in a pivotal position to contribute towards im-
proving communication in these wards. This can lead to im-
provements in the care delivered to patients and their fami-
lies and as well as to an increase in the sense of efficacy of 
all intervening healthcare professionals.

CONCLUSION
 We found a high prevalence of delirium in our sample. 
This finding is in line with recent literature concerning hospi-
talized COVID-19 patients. 
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