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Abstract

For patients hospitalized with COVID-19, delirium is a serious and under-recognized compli-
cation, and people experiencing homelessness (PEH) may be at greater risk. This retro-
spective cohort study compared delirium-associated risk factors and clinical outcomes
between PEH and non-PEH. This study used patient records from 154 hospitals discharged
from 2020-2021 from the Texas Inpatient Public Use Data file. Study subjects (n = 878)
were patients, aged 18-69 years, who were hospitalized with COVID-19 and were identified
as homeless. The baseline group included (n = 176,518) patients with COVID-19 aged 18—
69 years who were not homeless. Logistic regression models were used to identify risk fac-
tors for delirium. Relevant risk factors included chronic comorbidities, substance use disor-
ders, and traumatic brain injury (TBI). Seven of the delirium-associated risk factors were
more prevalent among PEH compared to baseline. PEH had higher rates of TBI, alcohol,
cannabis, and opioid use disorders. PEH had significantly higher rates of delirium (10.6%
vs. 8.1%; P<0.01). However, PEH had fewer respiratory complications, including pneumo-
nia (48.5% vs. 81.9%; P<0.001) and respiratory failure (28.7% vs. 61.9%; P<0.001), and
lower in-hospital mortality (3.3% vs. 9.5%; P<0.001). The anti-viral Remdesivir had a protec-
tive effect against delirium (AOR = 0.63; ClI: 0.60, 0.66). Mean hospital length of stay (LOS)
was more than twice as long for delirious patients compared with non-delirious patients
(18.4 days vs. 7.7 days; P<0.001). Delirium greatly increased the risk of in-hospital mortality
(AOR =3.8; Cl: 3.6, 4.0). For PEH (n = 29) who died from COVID-19, delirium was present
in more than half (52%) of cases. Hospitals should screen PEH for delirium and adopt nurs-
ing protocols to prevent delirium and reduce its severity.

Introduction

Delirium is a neuropsychiatric condition that involves a sudden onset of cognitive deficits, par-
ticularly in attention. There is significant overlap in the literature between “delirium” and
related terms, such as “acute confusion” and “acute encephalopathy” [1].
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Following the onset of the pandemic in the spring of 2020, there was a surge in the number
of hospitalized patients with delirium, regardless of their COVID-19 status [2]. The pandemic
also led to significant disruptions in the daily routines of both hospitalized patients and staff.
The relevant changes were caused by an increase in the demand for hospital resources, staff
shortages, an increased use of benzodiazepines (sedatives), and rigorous infection control mea-
sures that led to social isolation and a lack of mobility [3]. This combination of factors is
believed to be a major cause of the observed increase in delirium. A longitudinal study was
conducted that included more than two million patients admitted to Canadian hospitals from
2017 to 2022. It found that the overall prevalence of delirium increased by about 15 percent at
the start of the pandemic, and this affected all patients, regardless of their initial diagnosis [4].
This not only caused an increase in morbidity and mortality; it also exacerbated the shortage
of life-saving hospital resources, such as staff time, ICU beds, and ventilators [2]. Early diagno-
sis of delirium is crucial, since it is a standalone predictor of increased risk of mortality and
extended LOS. This is especially important in COVID-19 patients because delirium could be a
warning sign for respiratory failure or an infection of the central nervous system [3].

Homelessness has been associated with a myriad of health concerns, including premature
cognitive decline and accelerated aging [5, 6]. People experiencing homelessness (PEH) may
have a higher prevalence of certain chronic comorbidities, which may increase their risk for
neurological complications due to COVID-19, such as delirium. However, there are few stud-
ies on the impact of COVID-19 on PEH that include detailed clinical data, such as chronic
comorbidities, substance use disorders (SUDs), hospital complications, and treatments, such
as antiviral drugs.

Previous research has found that PEH are more likely to experience cognitive decline at a
younger age than the general population. One study by Hurstak et al. (2017) found that PEH,
who were mostly in their 50s, had significantly worse cognitive impairment than persons aged
70 and older [7]. Additionally, chronic alcohol use among PEH was associated with global cog-
nitive impairment. The use of alcohol and other substances by PEH may also have been exacer-
bated by the pandemic, as some reported increased feelings of loneliness and isolation due to
social distancing [8]. Another study of PEH by Gicas et al. (2020) found that traumatic brain
injury (TBI) and long-term alcohol dependence were linked to a decline in verbal memory
and cognitive functioning [9]. Head injuries, which were reported in 54% of subjects, were
also associated with cognitive decline [10].

A recent systematic review of nine studies found that homelessness may be a risk factor for
Alzheimer’s disease and related dementia [11]. The study found that PEH are at greater risk
for psychiatric disorders, substance abuse, and traumatic injuries, and these factors also
increase the risk of Alzheimer’s disease. However, it remains unclear if these psychiatric disor-
ders preceded becoming homeless or whether homelessness exacerbated these underlying con-
ditions. The authors also stressed the need for future studies using non-veteran homeless
populations.

The risk of delirium for hospitalized patients increases with age, and this is why most
research on delirium has focused on patients age 65 and older [12]. By contrast, the age distri-
bution of PEH is skewed by premature mortality; hence the "older" cohort of PEH are mostly
in their forties and fifties [13, 14]. Thus the impact of delirium on this vulnerable population
may have been overlooked. This study seeks to address this gap in the literature. We hypothe-
size that PEH have a higher prevalence of certain chronic diseases and other risk factors that
increases their susceptibility to delirium.

The main purpose of this study was to compare delirium-associated risk factors and clinical
outcomes between PEH and non-PEH using a retrospective cohort design. Risk factors include
chronic comorbidities, substance use disorders, and traumatic brain injury. A secondary aim
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was to assess the impact of delirium on mortality, length of stay (LOS), and cost. In addition,
we examined whether treatment with the antiviral Remdesivir was associated with a lower risk
of delirium and mortality. Understanding the susceptibility of PEH to various complications
from COVID-19 is crucial for developing targeted interventions and harm reduction strategies
for this vulnerable population.

Materials and methods

The data for this study came from the 2020-2021 Texas Inpatient Public Use Data File
(TIPUDF), an administrative data set maintained by the Texas Department of State Health
Services. This database contained one principal and twenty-four secondary diagnosis codes for
each discharge. This is a comprehensive database that includes 93% to 97% of all hospital dis-
charges statewide. The database included about 3.5 million hospital discharge records from
April 1, 2020 to June 30, 2021.

Patients who were hospitalized with COVID-19 were identified based on the International
Classification of Diseases, Tenth Revision, Clinical Modification (ICD-10-CM) rubric, U07.1
(COVID-19, virus identified), for either the principal diagnosis or any of 24 secondary diagno-
sis codes. Consistent with previous studies, PEH were identified using the ICD10-CM code
259.0° (homelessness) for either the primary or any of the secondary diagnosis codes. Ninety
percent of PEH were younger than 70 years old. Study subjects (n = 878) were those hospital-
ized with COVID-19, aged 18-69 years, and who were identified as homeless in the patient’s
medical record. The baseline, comparison group (n = 176,518) included all COVID-19
patients, aged 18-69, who were not identified as homeless.

Eight chronic health conditions were included from the 30 comorbidities in the Elixhauser
comorbidity index [15]. These were selected based on literature identifying them as risk factors
[16, 17]. These included the following: cardiac arrhythmias, dementia, diabetes with complica-
tions, hemiplegia, hepatitis, chronic kidney disease, liver disease, and traumatic brain injury
(TBI). Other variables included: Alcohol Use Disorder (AUD), Cannabis Use Disorder
(CUD), and Opioid Use Disorder (OUD). The Healthcare Cost and Utilization Project’s Clini-
cal Classifications Software was used to obtain the most current definitions of these
comorbidities.

Remdesivir is an antiviral medication that is used to treat Covid-19. Patients who were
treated with Remdesivir were identified using the ICD-10-PCS rubric XW033E5’ or
‘XWO043ES5’ for either the primary or any of the secondary procedure codes [18]. Payer type
was based on both the patient’s primary and, if applicable, secondary source of payment.
There were two payer categories: commercial insurance and Medicaid. Two sources of hospital
admission were included: emergency department and transfer from a skilled nursing facility
[17]. Patients were categorized by Hispanic ethnicity and then by race (Asian, Black, White,
and other).

Statistical analysis

Significant differences between the two groups were identified using chi-square tests for cate-
gorical variables and t-tests for ordinal variables. Logistic regression models were used to pre-
dict the likelihood of delirium. Predictor variables included patient characteristics (race/
ethnicity, age, sex, source of admission and health insurance) and chronic comorbidities. A
forward stepwise regression model was employed to select the most significant variables. Vari-
ables were entered into the model if their associated p-value was less than or equal to 0.05. All
confidence intervals were at the 95 percent level. The risk of delirium was estimated using the
predicted values from the logistic model.
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A cost analysis was performed to estimate the additional cost per case for of delirium. Con-
sistent with prior studies, the cost per case of delirium was based on the mean difference in
length of stay (LOS) between patients with and without delirium. Estimates of the cost per
patient day for both acute-care and intensive care were derived from the study by Ohsfeldt
etal,, (2020) [19]. OLS regression was used to predict the patient’s length of stay, and the pre-
dictor variables included all risk factors for delirium, along with an indicator for delirium.
Patients were split into two groups, depending on whether they were treated in the ICU. A sep-
arate regression model was run for each patient group. All statistical analyses were performed
using SPSS software version 28 (IBM, Armonk, NY, 2021). Since the dataset was de-identified,
this study was determined to be Not Human Subjects Research by the Institutional Review
Board (IRB # 24-357) of the University of North Texas. The IRB determined that informed
consent was not needed because this was not human subjects research. The data were accessed
between July, 2022 and September, 2024 for the purpose of this analysis.

Results and discussion

PEH had significantly higher rates of delirium (10.6% vs. 8.1%; P< 0.01), as shown in Table 1.
However, PEH had fewer respiratory complications, including pneumonia (48.5% vs. 81.9%;
P<0.001) and respiratory failure (28.7% vs. 61.9%; P<0.001), and lower in-hospital mortality
compared to the baseline group (3.3% vs. 9.5%; P<0.001). With respect to mean length of stay
(LOS), there was no significant difference between the two groups (8.3 days vs. 8.6 days; P > 0.1).

As shown in Table 1, PEH had significantly higher rates of hepatitis, chronic kidney disease,
liver disease and traumatic brain injury. The incidence of TBI was about four times higher for
PEH compared with the baseline group (1.3% vs. 0.3%; P<0.001). PEH were more likely to
have Medicaid insurance and less likely to have commercial insurance. PEH had significantly
higher rates of alcohol, cannabis, and opioid use disorders. Twenty-nine percent of PEH had
at least one substance use disorder (SUD). By contrast, only four percent of the baseline group
had one or more SUDs. The prevalence of SUDs was six to nine times higher among PEH. To
summarize, seven of the delirium-associated risk factors were more prevalent among PEH
compared to baseline.

Only two characteristics of the homeless population were associated with a reduced risk of
delirium. PEH were younger compared to the baseline group (50.2 vs. 52.3 years, P<0.01). Sec-
ond, PEH had slightly higher emergency admissions and slightly lower admissions from a
skilled nursing facility, although these differences were not significant. Treatment with
Remdesivir was associated with a lower risk of delirium. However, PEH were less likely to be
treated with Remdesivir (8.4% vs. 26.7%; P <0.01).

The most influential patient categories, in terms of their explanatory power, were chronic
comorbidities, followed by source of payment, and substance use disorders (SUDs). As shown
in Table 2, the most significant predictors of delirium were dementia (AOR = 3.09; CI: 2.58,
3.70, opioid use disorder (AOR = 2.77; CI: 2.39, 3.21), and traumatic brain injury
(AOR =2.66; CI: 2.06, 3.42). Transfer from a skilled nursing facility (AOR = 2.49; CI: 2.08,
2.97) was also a risk factor for delirium. As shown in Table 2, protective effects for delirium
included treatment with Remdesivir (AOR = 0.63; CI: 0.6, 0.66), female gender (AOR = 0.91;
CI: 0.88, 0.94), Hispanic ethnicity (AOR = 0.86; CI: 0.82, 0.89), commercial insurance
(AOR = 0.83; CI: 0.79, 0.86), and emergency department admission (AOR = 0.65; CI: 0.62,
0.68). Based on the predicted values from the logistic model, PEH also had a higher risk of
delirium compared to baseline (11.7% vs. 8.1%; P<0.001).

Compared to patients with only one risk factor, patients with two risk factors had about
twice the risk of delirium (16%). The risk of delirium was 21% for persons with three or more
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Table 1. Patient characteristics of homeless patients (Aged 18-69) compared to baseline group of patients hospitalized with Covid-19.

Non-Homeless Homeless
Patients Patients

Patients (n=176,518) (n=2878) P-value
Demographics

Age 52.3 50.2 0.000

Female 42.1% 15.5%

Male 52.1% 37.5%

Missing Gender 5.8% 47.0% 0.000
Race/Ethnicity

Asian 2.0% 0.3%

Black 14.9% 24.9%

Hispanic 40.3% 24.7%

White, Non-Hisp. 35.4% 43.9%

Other race 7.5% 6.2% 0.000
Source of Admission

Emergency Dept. 83.6% 90.6% > 0.05

Skilled Nurse Fac. 0.4% 0.3% > 0.05
Source of Payment

Commercial Ins. 44.1% 9.1% 0.000

Medicaid 12.9% 25.9% 0.000
Comorbidities

Cardiac Arrhythmias 9.3% 9.2% > 0.05

Dementia 0.4% 0.3% > 0.05

Diabetes with Comp. 31.5% 28.6% > 0.05

Hemiplegia 1.2% 1.6% > 0.05

Hepatitis 1.8% 11.5% 0.000

Kidney, Chronic 15.6% 18.2% 0.034

Liver Disease 6.3% 16.2% 0.000

Traumatic Brain Injury 0.3% 1.3% 0.000
Substances

Alcohol use disorder 2.8% 18.5% 0.000

Cannabis UD 0.9% 7.2% 0.000

Opioid UD 0.7% 6.4% 0.000
Other

Delerium 8.1% 10.6% 0.007

In-Hospital Mortality 9.5% 3.3% 0.000

Remdesivir 26.7% 8.4% 0.000

https://doi.org/10.1371/journal.pone.0313242.t001

risk factors. Regardless of housing status, delirium was associated with significant morbidity
and mortality. Mean length of stay (LOS) was about ten days longer for delirious patients com-
pared with non-delirious patients (18.4 days vs. 7.7 days; P<0.001). For PEH, the average LOS
was five days longer for delirious patients compared with non-delirious patients (12.9 days vs.
7.7 days; P<0.001). Based on the regression results, for ICU patients, having delirium
increased their LOS by 9.5 days (CI: 9.3, 9.7). For acute-care patients, having delirium
increased their LOS by 5.3 days (CI: 5.1, 5.5). In addition, eight percent of delirious patients
required mechanical ventilation. More than one-fourth (28.5%) of delirious patients died in
the hospital compared to 7.8% of non-delirious patients. Delirium was also found to greatly
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Table 2. Logistic regression model predicting risk of delirium for patients hospitalized with COVID-19.

Odds Lower Upper

Patients (N = 177,396) Ratio Limit Limit
Demographics

Age/10 1.39 1.36 1.41

Female 0.91 0.88 0.94
Race/Ethnicity

Black 1.08 1.02 1.14

Hispanic 0.86 0.82 0.89
Source of Admission

Emergency Dept. 0.65 0.62 0.68

Skilled Nurse Facility 2.49 2.08 2.97
Source of Payment

Commercial Ins. 0.83 0.79 0.86

Medicaid 1.58 1.50 1.66
Comorbidities

Cardiac Arrhythmias 1.74 1.66 1.83

Dementia 3.09 2.58 3.70

Diabetes with Comp. 1.43 1.37 1.48

Hemiplegia 2.13 1.92 2.37

Hepatitis 1.21 1.09 1.35

Kidney, Chronic 1.82 1.74 1.90

Liver Disease 1.10 1.02 1.18

Traumatic Brain Injury 2.66 2.06 3.42
Substances

Alcohol use disorder 2.39 2.19 2.60

Cannabis use disorder 1.54 1.29 1.83

Opioid use disorder 2.77 2.39 3.21
Other

Remdesivir 0.63 0.60 0.66

https://doi.org/10.1371/journal.pone.0313242.t1002

increase the risk of mortality (AOR = 3.8; CI = 3.6, 4.0). The additional cost per case of delir-
ium was estimated to be $18,177 (CI: $16,872, $19,702).

Delirium is a well-known complication of respiratory disease among older adults. The
causes of delirium are multifactorial, and these can be categorized as predisposing, precipitat-
ing, and environmental [1]. Predisposing factors include age, chronic medical conditions, and
preexisting cognitive impairment. Precipitating factors include the acute illness itself, sub-
stance use and withdrawal, and the use of certain medications, such as benzodiazepines. Envi-
ronmental effects, such as isolation and lack of cognitive stimulation, can also play a role [3].
This is the first study to find that PEH who were hospitalized with COVID-19 had higher rates
of delirium compared to the baseline group.

PEH had lower rates of respiratory complications and in-hospital mortality, and these find-
ings are consistent with a prior study from the Center for Disease Control (CDC) that found
similar results [20]. We sought to better understand these findings. Obesity was found to be a
major risk factor for pneumonia among COVID-19 patients [21]. With respect to the present
study, obesity rates were more than twice as high in the baseline group (38.2%) compared to
PEH (15.7%; P<0.001), where obesity was defined as a Body Mass Index (BMI) of 30 or
greater. Because PEH had significantly lower rates of obesity, this was likely a contributing
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factor to their lower rates of respiratory complications, such as pneumonia and respiratory
failure.

Among patients with delirium, PEH were significantly younger compared to baseline, as
measured by median age (55 vs. 62 years; P<0.001.) Ostensibly, younger patients should have a
reduced risk of delirium. However, the age distribution of the PEH in this study may reflect
both accelerated aging and premature mortality. Previous studies have found homelessness to
be associated with a shorter lifespan. For younger PEH, drug overdose was found to be the lead-
ing cause of death [13]. By contrast, older PEH, i.e., those in their forties and fifties, die from
similar causes as the housed population; however, they die 10-15 years earlier [14]. Another
study of 615 PEH found the average age at death to be 56 for males and 52 for females [22].

A recent systematic review found that older PEH are susceptible to accelerated aging and
geriatric conditions, such as frailty, cognitive impairment, and functional decline [5]. Another
study found that PEH had accelerated physical limitations, balance impairments, frailty, and
lack of mobility, regardless of their age [23]. With respect to the baseline group, dementia
(AOR = 3.09; CI: 2.58, 3.7) was found to be the most significant risk factor for delirium, as
shown in Table 2. However, this was not the case for PEH. Among this group, the most signifi-
cant risk factors were traumatic brain injury (TBI) (AOR = 6.55; CI: 1.85, 23.24) and AUD
(AOR = 1.74; CI: 1.04, 2.90). AUD, as consistent with prior literature, was also associated with
an increased risk of liver disease and hepatitis. In addition, PEH were more likely to have a
diagnosis of chronic pain than baseline (0.7% vs. 0.1%; P < 0.001). Chronic pain has also been
associated with an increased risk of delirium [1].

A recent systematic review and meta-analysis of 66 studies emphasized that delirium is a
frequent complication of COVID-19 in older adults. However, it did not address whether PEH
are at increased risk for delirium [24]. Since most of these studies focused on patients aged 65
and older, most PEH were likely excluded from the analyses. In the current study, approxi-
mately 80 percent (n = 774) of the PEH in the database (n = 974) were younger than 65 years.

Due to various factors, the onset of the pandemic coincided with an increase in SUDs and
smoking, especially among vulnerable populations, such as PEH [8, 25]. Nyamathi et al., (2022),
conducted in-depth interviews with 21 PEH to identify the reasons for the increase in SUDs [8].
The pandemic and subsequent restrictions increased feelings of isolation, anxiety, and depres-
sion. Some PEH used alcohol and smoking as a coping strategy, which were easy to obtain and
were perceived as a "safe alternative" to street drugs, such as opioids. There were also cutbacks
and reduced staffing for social services, such as mental health services, drug treatment pro-
grams, and needle exchange programs [26]. As only about ten percent of this population have
cell phones, most PEH were unable to access telehealth services. Among the PEH in our study
who had AUD (n = 162), about half (51%) were smokers. In addition, the percentage of smokers
among PEH increased from 32% at the onset of the pandemic to 46% by June, 2021. It is likely
that the true prevalence of smokers in this population was even higher [25].

Regardless of a patient’s housing status, delirium was associated with significant morbidity
and mortality. Mean length of stay (LOS) was about ten days longer for delirious patients com-
pared with non-delirious patients (18.4 days vs. 7.7 days; P<0.001). In addition, eight percent
of delirious patients required mechanical ventilation. The in-hospital mortality rate for per-
sons with delirium was 28.5% compared to 7.8% for non-delirious patients (P < 0.001). A sep-
arate logistic model was used to estimate the impact of delirium on in-hospital mortality. The
mortality risk was 3.8 times higher (CI = 3.6, 4.0) for delirious patients compared to non-delir-
ious patients.

Remdesivir was found to have a protective effect against delirium. This is consistent with
prior research which found that the risk of in-hospital mortality was reduced by 17 percent for
patients treated with Remdesivir [18]. Remdesivir was also found to have a protective effect
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against mortality (AOR = 0.68; CI: 0.65, 0.71). Patients with commercial insurance (P < 0.001)
were more likely to be treated with Remdesivir. Those with Medicaid insurance, charity care,
and substance use disorders (P < 0.001) were less likely to receive the treatment. We calculated
mortality risk based on the risk factors in Table 2, excluding Remdesivir. Patients who received
the drug had a lower a priori risk of mortality compared to those who did not receive it (8.6%
vs. 9.7%; P < 0.001). Therefore, the observed differences in mortality may be partly due to dif-
ferences in the risk profile of each group.

For PEH (n = 878), the risk of mortality was more than eight times higher for delirious
patients as compared to those without delirium (AOR = 8.4; CI: 3.7-18.7). For PEH (n = 29)
who died from COVID-19, delirium was present in more than half (52%) of cases. Hence
delirium was found to greatly increase the risk of mortality for this vulnerable population. For
delirious patients (n = 14,410), there was no significant difference in mortality between those
who did or did not receive Remdesivir (28.9% vs. 28.4%; P > 0.05).

During the pandemic, many hospitals implemented infection control measures, such as iso-
lation precautions, restrictions on family visitation, and limited physical contact with hospital
staff. These measures often led to social isolation, lack of mobility, and even the use of physical
and chemical restraints [3]. These environmental conditions may have exacerbated the risk of
delirium and prolonged its severity and duration. A recent study of more than 33,000 hospital-
ized patients found that visitor restrictions, and the subsequent lack of human contact,
imposed during the COVID-19 pandemic were associated with a 35 percent increase in the
risk of delirium [27].

The incremental cost per case of delirium was estimated to be $18,177 (CI: $16,872,
$19,702). This is somewhat consistent with prior literature [12]. During the period under
study, the cost of the full course of treatment with the antiviral Remdesivir, received over five
days, was about $3,100. Hence the savings that could be achieved by preventing a single case of
delirium could pay for five patients to be treated with Remdesivir.

The most recent systematic review of the economic costs of delirium at the national level
was based on multiple studies conducted before the pandemic. This review estimated that in
2019, the total cost of delirium at US hospitals could be up to $82.4 billion [12]. The corre-
sponding incremental cost of delirium per hospital stay was estimated to be between $1,529
and $19,050. Ample evidence indicates that delirium increases costs across all settings, such as
hospitals, long-term care facilities, and home care. Delirium is also a cause of dementia, and
the cost of long-term care for persons with dementia is even higher [28]. The true costs to soci-
ety are likely to be significantly more than these estimates because they do not include oppor-
tunity costs. Because patients with delirium had a longer LOS and treatment intensity, this also
increased the demand for critical hospital resources, such as ventilators, ICU beds, and nursing
staff. By greatly increasing hospital costs and resource requirements, delirium also put addi-
tional financial strain on hospitals [29]. Additional opportunity costs include years of lost pro-
ductivity by the young elderly who are unable to work and must be institutionalized [28].

Among the strengths of this study, we examined homelessness as a potential risk factor for
delirium and mortality for patients hospitalized with COVID-19. We also demonstrated that
several risk factors for delirium are more prevalent among this vulnerable population. We per-
formed multivariable analysis that included several potential confounders. The study also esti-
mated the incremental cost of delirium based on changes in patients’ mean LOS. This study
underscores that delirium leads to increased mortality and morbidity, a significantly longer
LOS, and higher hospital costs. In addition, these findings suggest that the antiviral Remdesivir
was effective in reducing the risk of delirium.

This study is subject to some limitations. Data on the patients” housing status is likely to be
missing from medical records. Hence the prevalence of PEH who have COVID-19 is likely to
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be underestimated, especially in the early stages of the pandemic when testing was limited.
Because PEH may have limited access to both primary care and specialty care, their true preva-
lence of chronic conditions may be underdiagnosed. Hence these study findings may not be
generalizable to the broader population of PEH who are hospitalized with COVID-19. We did
not have information on the length of time a person was homeless. Moreover, delirium is
often under-documented in administrative databases [30].

Long-term effects of delirium are not uncommon among patients who survive and are dis-
charged from the hospital.! According to previous studies, twenty percent of patients still
show some symptoms of delirium six months after hospital discharge. For patients hospitalized
with COVID-19, delirium has been associated with long-term cognitive decline and increased
risk of dementia [4, 28].

Conclusions

Hospitals can adopt various best practices and nursing protocols to prevent delirium [2, 31].
An example of such a prevention program could be based on the following guidelines: screen
for delirium; establish sleep routines; promote safe mobility; prioritize daily rounds; improve
patient-family communication; boost cognitive engagement; and minimize restraints. Finally,
pharmacological management of delirium should only be adopted in the most challenging
cases [2, 31]. Such programs have proven to be cost-effective in reducing both delirium and
related health care costs [32, 33]. Moreover, it is estimated that the implementation of such
methods could prevent up to 40 percent of delirium cases or minimize their severity [27].

In the aftermath of the pandemic, delirium rates have remained elevated due to various fac-
tors, compared to pre-pandemic levels [4, 34]. Moreover, delirium remains under-recognized
by healthcare professionals and underdiagnosed in hospitals [35]. According to one recent
study, this is partly due to insufficient staff training regarding delirium screening and preven-
tion [34]. To address this important issue, hospitals should screen PEH for delirium and iden-
tify those most at risk, so that it can be diagnosed and treated early in the patient’s clinical
trajectory.
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