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Abstract:
Background: COVID-19 outcomes in patients with neurodegenerative disorders are not well understood, and we
hypothesize there may be increased morbidity and mortality in this group.
Methods: This is a retrospective cohort study performed at three hospitals in the Chicagoland area. All patients
hospitalized with COVID-19 infection with neurodegenerative disorder (ND) during a 3-month period (March 15June 15, 2020) were included and compared with age-matched controls (CL) at 1:1 ratio. Primary outcomes were
death, ICU admission and invasive ventilation. Secondary outcomes included presenting COVID-19 symptoms,
development of encephalopathy, supplementary oxygen use, discharge disposition, and risk factors for mortality.
Results: The study included 132 neurodegenerative patients and 132 age-matched controls. 90-day mortality (ND
19.7% vs CL 23.5%, p=0.45) and ICU admission (ND 31.5% vs CL 35.9%, p=0.43) rates were not significantly
different between the two groups. ND patients had lower rate of invasive ventilation (ND 11.4% vs CL 23.2%,
p=0.0075) and supplementary oxygen use (ND 83.2% vs CL 95.1%, p=0.0012). ND patients were also more likely
to have “altered mental status or confusion” as their presenting COVID-19 symptom, and less likely to present with
respiratory symptoms. ND patients were discharged to nursing home or hospice at higher rates compared to CL.
Conclusion: We found there was no difference in short-term mortality of ND patients hospitalized for COVID-19
compared to controls, but they may have higher rates of neurologic complications and disability. Future studies
should address long-term outcomes.

Take home points
•
•
•

Neurodegenerative patients hospitalized for COVID-19 had similar 90-day mortality and ICU admission
rates compared to age-matched controls, and they were intubated less frequently.
Altered mental status or confusion was a common presenting symptom for neurodegenerative patients
hospitalized with COVID-19, and this presentation was an independent risk factor for mortality.
Neurodegenerative patients hospitalized with COVID-19 developed encephalopathy at higher rates than
controls, and they were more likely to be discharge to nursing home or hospice.
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Introduction
As of December 2020, the COVID-19 pandemic has resulted in over 1.5 million deaths worldwide,1 and
though there are several promising vaccines in the pipeline, COVID-19 will likely remain a considerable threat for
the near future. Several risk factors are associated with mortality due to COVID-19 infection including age, obesity,
hypertension, cardiovascular disease, diabetes, chronic kidney, male sex and more.2 However, it is not wellunderstood whether underlying neurodegenerative disease affects COVID-19 outcome. Cohorts published early
during the COVID-19 pandemic were limited due to absent or inconsistent reporting of neurologic comorbidities.3
Mortality rate for patients with Parkinson’s disease with acute COVID-19 infection is cited as 5.7 to 44%,4–8 though
most of these studies lack control comparison4–6 and most reports are from outside the United States. Dementia may
be associated with increased mortality from COVID-19 infection, as suggested by cohort studies from Europe,9,10
Asia11 and New York.12,13
Given the geographic variability in COVID-19 epidemiology,14 we sought to assess outcomes within our
population in the Chicagoland area. The objective of this study is to compare short-term morbidity and mortality in
hospitalized COVID-19 patients with pre-existing neurodegenerative disorders versus age-matched controls. We
hypothesize that neurodegenerative patients would have increased risk of mortality and complications, particularly
encephalopathy, given their baseline neurological dysfunction and disability.

Methods

Study Design, Setting and Patients

This is a retrospective cohort study. Patients were identified from the Rush COVID-19 Registry, a data
repository of all patients tested for SARS-CoV2 within Rush hospital system established by the Rush Bioinformatics
and Biostatistics Core. Registry data were sourced from three hospitals including Rush University Medical Center,
an urban academic center in Chicago, and Rush Oak Park and Rush Copley Hospitals which are community
suburban hospitals in the Chicagoland area. All patients included in the study were adults (age ≥18 years) with
confirmed positive SARS-CoV2 testing by either molecular or antigen testing who were hospitalized between
March 15 to June 15, 2020. Two cohorts were created: neurodegenerative (ND) cohort were patients with a pre-
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existing neurodegenerative disease identified using ICD-10 code (Table 1); and control (CL) cohort were patients
without pre-existing neurodegenerative disease and were age-matched with ND patients at 1:1 ratio.15

Procedures

All data were collected by extraction from electronic medical record database or manual chart review.
Baseline characteristics included age, sex, body mass index (BMI), medical comorbidities based on International
Classification of Disease (ICD)-10 codes (Asthma or chronic lung disease J40-J47; Hypertension or Cardiovascular
disease I10-I15, I20-I25, I30-I52; Diabetes E10-E11; Chronic kidney disease N18; Chronic liver disease K74), race,
ethnicity, estimated median household income, living situation prior to hospitalization, and number of
hospitalizations for COVID-19 (i.e. some patients had multiple admissions). Estimated median household income
was determined by zip code based on Census Bureau American Community Survey, 2018 inflation-adjusted dollars,
5-year estimates.16 ND patient neurodegenerative diagnosis was identified using ICD-10 codes (Table 1) and
verified by manual chart review. Primary outcomes were death (defined as all-cause death within 90 days of hospital
admission), intubation or mechanical ventilation, and intensive care unit (ICU) admission. Secondary outcomes
were presenting COVID-19 symptoms, hospital length of stay, oxygen therapy, development of encephalopathy,
neuroleptic therapy (haloperidol, quetiapine, risperidone, and olanzapine were included), code status on admission
(full code vs do not resuscitate or do not intubate, DNR/DNI), discharge disposition, and COVID-19 medication
therapy. COVID-19 medications hydroxychloroquine, azithromycin, remdesivir, and tocilizumab were included
because these were the agents being used during the time period of March 15 to June 15, 2020; therefore, they may
not reflect current standard for COVID-19 treatment which has evolved since these early months. Complication of
encephalopathy was identified using ICD-10 codes (G92, G93.4, F05, R41) and verified by manual chart review.

Statistical Analysis

No sample size calculation was done since this was a convenience sample. ND and CL cohorts were
compared using independent T-test for continuous variables and chi-square or Fisher exact test for categorical
variables. Cochran-Mantel-Haenzel test was used to identify covariate for intubation outcome. Binary logistic
regression was used to identify risk factors for 90-day mortality (with dependent variable as death vs no death). Only
univariate analysis was performed to assess potential risk factors of mortality for each cohort (multivariable analysis
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was not performed), and ND and CL cohorts were analyzed separately. P-value ≤ 0.05 was considered statistically
significant. In domains where multiple comparisons were made between ND and CL cohorts and null hypothesis
was rejected, Holm-Bonferroni correction17 was performed to protect against type 1 error. All analyses were done
using SAS software (SAS Studio 3.8, SAS Institute Inc, Cary, NC, USA).

Standard Protocol Approvals, Registrations, and Patient Consents

This study protocol was approved by ethical standards committee: Institutional Review Board (IRB) at
Rush University Medical Center. It was determined by the IRB that written informed consent by participants was
not needed due to the retrospective nature of this study and lack of identifiable personal health information being
used.

Data Availability

All study data, including raw data and analyzed data, are available from the corresponding author on
reasonable request.

Results

Demographics

Two-hundred and sixty-two patients were included in the study, with 132 in ND group and 132 in CL
group. Data were complete for all assessed variables and outcomes. Baseline characteristics were similar between
the two groups including age, sex, BMI, medical comorbidities, race and median household income based on zip
code (Table 2). There were more patients with Hispanic or Latin American ethnicity in CL group compared to ND
group (33.3% vs. 19.7%, respectively, p=0.012). And a higher portion of ND patients resided in nursing home prior
to admission compared to controls(43.2% vs. 9.0%, respectively, p<0.0001). Baseline neurodegenerative disorders
are listed for ND group, with the most common being unspecified dementia, followed by Parkinson’s disease or
parkinsonism, Alzheimer’s disease, vascular dementia, multiple sclerosis, ataxia, and frontotemporal dementia.
None of patients had Huntington’s disease or amyotrophic lateralizing sclerosis. Some patients had multiple
diagnoses (e.g. vascular dementia and Parkinson’s disease).
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Primary outcomes

Death was similar between the two groups (Table 3; ND 19.7% vs. CL 23.5%, p=0.45), as was ICU
admission rate (Table 4; ND 31.5% vs. CL 35.9%, p=0.87). Intubation or mechanical ventilation was more frequent
in the CL group (Table 4; CL 23.2% vs. ND 11.4%, p=0.0075). After adjusting for code status, there was no longer
a difference in ventilation or intubation rate between the two groups. Relative risk (RR) of intubation or ventilation
in ND group without controlling for DNR/DNI code status was 0.88, 95% CI 0.79-0.98; and RR after controlling for
DNR/DNI code status was 1.04, 95% CI 0.92 -1.16.

Secondary outcomes

Most patients in both groups had one hospitalization for COVID-19 and a minority of patients in each
group had 2 or 3 hospitalizations (Table 3). With regards to presenting COVID-19 symptoms, fever or chills,
weakness or fatigue, loss of appetite, nausea or vomiting and sore throat were similar between the two groups.
Cough, shortness of breath, muscle pain or myalgias, diarrhea or abdominal pain, headache, and loss of smell or
taste were reported more frequently in the CL cohort, whereas altered mental status or confusion was more common
in the ND cohort (Table 3).

During the hospitalization, controls had higher rate of supplementary oxygen use (Table 4; CL 95.1% vs.
ND 83.2%, p=0.0012), whereas ND patients had higher rate of encephalopathy (Table 4; ND 62.4% vs. CL 20.4%,
p<0.0001). Both groups had similar length of stay and similar rates of DNR/DNI code status on admission and
COVID-19 medication prescription. ND patients were prescribed neuroleptic medications more frequently (ND
24.8% vs. CL 10.6%) but there was no difference in “new” neuroleptic prescription, i.e. when we removed patients
who were prescribed neuroleptic medication prior to hospitalization. Discharge disposition was different between
the two groups, with CL patients being discharged to home and acute rehabilitation unit more frequently, and ND
patients discharged to nursing home (NH) or skilled nursing facility (SNF) or hospice more frequently (Table 4).
The difference in discharge to NH of SNF between the two groups was maintained even when we removed patients
who lived in nursing home prior to hospitalization (Table 4; New SNF or NH, ND 12.8% vs. CL 2.1%, p=0.003).).
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Risk factors for mortality

Risk factors for 90-day mortality after COVID-19 admission based on baseline characteristics are depicted
in Table 5. In the ND cohort, risk factors for mortality included white race (OR 3.3, 95% CI 1.36-7.98, p=0.0081)
and presenting COVID-19 symptom of confusion or altered mental status (OR 3.61, 95% CI 1.27-10.29, p=0.016).
Whereas in CL cohort, asthma or chronic lung disease comorbidity (OR 2.59, 95% CI 1.10-6.10, p=0.29) was
associated with increased risk for mortality and presenting COVID-19 symptoms of muscle pain or myalgias (OR
0.38, 95% CI 0.15-0.96, p=0.040) and weakness or fatigue (OR 0.32, 95% CI 0.14-0.74, p=0.0074) were associated
with reduced risk of mortality.

Discussion

In this retrospective cohort study from three hospitals in the Chicagoland area, we found that amongst
patients hospitalized for COVID-19 infection, those with pre-existing neurodegenerative disease had similar
mortality and ICU admission rate compared to age-matched controls, and they had lower rates of intubation or
mechanical ventilation. Of note, our ND cohort was comprised of 89% dementia (combining patients with
unspecified dementia, Alzheimer’s disease, vascular dementia and frontotemporal dementia), 15% Parkinson’s
disease or parkinsonism, and 2% multiple sclerosis.

Mortality rate of 19.7% amongst hospitalized ND patients with COVID-19 infection is comparable to
reports in the literature. Amongst dementia patients in the literature, mortality from COVID-19 varies from 862%,10,12,18–22 with differences in study design, geography and demographics likely accounting for the wide range of
outcomes. In studies that specifically assessed hospitalized COVID-19 patients with dementia, there was 62%
mortality rate in a cohort from Northern Italy,10 though their cohort was older compared to ours (mean age 82.6
years) and diagnosis of dementia was based on more rigorous criteria (combination of history and Clinical Dementia
Rating Scale) so their subjects may have had more severe cognitive dysfunction. In hospitalized Alzheimer’s disease
(AD) patients in Wuhan region of China, mortality from COVID-19 was 11%, lower than our study, though there
was no difference when compared to non-AD age-matched controls, which is similar to our findings. In a large
study using UK Biobank data, over 65,000 patients with age ≥65 hospitalized with COVID-19 were assessed, out of
which 28% died, and dementia was an independent risk factor for mortality (OR 7.3, 95% CI 3.28-16.21) in models
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adjusted for comorbidities, age, sex ethnicity and education, which differed from our study in which dementia was
not found to be risk factor for mortality. This difference may be due to sample size, with our study possibly being
underpowered, and the heterogeneity of our ND cohort may have also contributed. In Parkinson’s disease (PD),
mortality from COVID-19 is reported between 5.7-44%,4–8 with dementia and longer PD duration associated with
increased risk of mortality6 and atypical parkinsonism associated with increased risk of hospitalization.8 Multiple
sclerosis (MS) has lower COVID-19 mortality reported in the literature of 2-8%,23–25 and this condition comprised a
minority of the ND patients in our study.

We found that ND patients were more likely to present for COVID-19 admission with confusion or altered
mental status and less likely to report respiratory symptoms such as cough or shortness of breath. Similarly, studies
have reported hypoactive delirium as the most frequent presenting symptom amongst dementia patients hospitalized
with COVID-19,10 and hospitalized dementia patients who died from COVID-19 presented with cough less
frequently.26 However, our finding differs from a report of similar clinical presentations – with regards to fever and
respiratory symptoms - between AD and non-AD age-matched controls hospitalized with COVID-19, though they
did not specifically assess for altered mental status symptom.20 We found that presentation with altered mental status
or confusion was an independent risk factor for mortality in the ND cohort (OR 3.61, 95% CI 1.27-10.29, p=0.016).
A similar finding is reported in COVID-19-positive patients in a dementia facility in Northern Italy (delirium
associated with death, OR 17.0, 95% CI 2.8-102.7, p=0.002)27 and older adults presenting to United States
emergency rooms for COVID-19 with delirium at presentation (delirium associated with death, adjusted RR 1.24,
95% CI 1.0-1.55).28

We expected that neuroleptic use would be higher in the ND cohort given their high rate of encephalopathy
(62%) during hospitalization, and though overall neuroleptic prescription was higher in ND patients compared to
controls, the difference was not significant when we removed patients who were on neuroleptics prior to
hospitalization. This may be because COVID-19 is associated with hypoactive delirium more than hyperactive or
agitated delirium,10,27,28 thus it may be less likely to require sedating medication.

In our cohort, ND patients had similar ICU admission rate compared to controls, however they had lower
rates of intubation and mechanical ventilation. This may be due to difference in admission code status. It may also
be related to difference in respiratory involvement of COVID-19 infection, with controls being more likely to
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present with respiratory symptoms (i.e. cough, shortness of breath) and having higher rates of supplementary oxygen
use compared to ND. This differed from a study which cited similar rates of oxygen therapy and invasive ventilation
between AD and non-AD age matched controls who were hospitalized with COVID-19;20 and another study
reported lower rate of ICU admission amongst dementia subjects who died from COVID-19 compared to agematched controls. 26 These conflicting reports suggest that the need for advanced care for COVID-19 in
neurodegenerative patients is complex and many factors may contribute including code status, presence of
respiratory symptoms or hypoxia, and palliative and goals of care discussions between providers and patients or
healthcare proxies may also be a factor.29

In addition to presentation with altered mental status or confusion, white race was also found to be an
independent risk factor for mortality in our ND cohort. This was surprising given that large epidemiological studies
have described higher COVID-19 burden amongst racial and ethnic minorities, though reports vary and some studies
suggest mortality from COVID-19 amongst hospitalized patients may not differ between white and black patients, in
particular.30,31 Additionally, it is possible that white patients in our ND cohort had more advanced neurocognitive
disorder; studies in dementia and PD cohorts suggest that increased severity of cognitive impairment6,10 and longer
disease duration6 were associated with COVID-19 mortality risk; and we did not account for these factors in our
study. In contrast to other studies, we did not find that baseline nursing home residence,21 sex,27 or age10 were
associated with mortality in our ND cohort, which may have been due to our study being under-powered and having
an older cohort to begin with.

ND patients were more likely to be discharged to SNF/NH, whereas controls were more likely to be
discharged to home or acute rehabilitation facility. This suggests that ND patients may have increased disability
after COVID-19 infection, thus requiring increased level of care after hospital discharge. More studies are needed to
characterize long-term recovery and rehabilitation process of ND patients after COVID-19 infection.

Strengths of our study include large sample-size, comparison of ND group with age-matched controls (to
reduce confounding potential of age), inclusion of data from three different hospitals in the Chicagoland area serving
both urban and suburban areas, and racially and ethnically diverse sample. One limitation is the process used to
identify ND patients – using ICD-10 codes and verification by chart review – which is not as rigorous as other
methods of disease classification, and did not allow for assessing severity or duration of neurodegenerative disease.
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Additionally, our ND cohort was heterogenous and included numerous diseases, which may have led to reduced
effect size. Though multiple comparisons were made between the two groups (ND vs CL), we tried to protect
against type 1 error by applying Holm-Bonferroni correction to domains in which multiple comparisons were made
and null hypothesis was rejected (i.e. presenting COVID-19 symptom, Table 3; discharge disposition, Table 4). Last,
since this was a chart review retrospective study, our data were based on information available in the electronic
medical records which may have been incomplete.

Our study describes COVID-19 outcomes in hospitalized neurodegenerative patients in the Chicagoland
area. Acknowledging geographic and demographic factors that can account for variations in outcomes, we think that
results of our study are generalizable. In particular, health care providers should be aware that neurodegenerative
patients may be more likely to have “atypical” presentation of COVID-19 infection with mental status changes, as
opposed to respiratory symptoms. Additionally, although neurodegenerative patients had similar short-term
mortality rate compared to controls, they had higher rates encephalopathy and nursing home or hospice discharge,
suggesting they may have more disability and require longer time recovery. Future studies should investigate longterm outcomes of neurodegenerative patients who survive COVID-19 infection and targeted intervention strategies
to protect this vulnerable population.
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Table 1. ICD-10 codes used to identify neurodegenerative cohort.
Neurodegenerative
ICD-10 code
ICD-10 diagnosis
disease category
Dementia, unspecified
F02.80
Dementia in other diseases classified elsewhere without
behavioral disturbance
F02.81
Dementia in other diseases classified elsewhere with behavioral
disturbance
Unspecified dementia without behavioral disturbance
F03.90
F03.91
Unspecified dementia with behavioral disturbance
G31.84
Mild cognitive impairment, so stated
Parkinson’s disease or
G20
Parkinson’s disease
parkinsonism
G23.1
Progressive supranuclear ophthalmoplegia
G23.2
Striatonigral degeneration
G23.8
Other specified disease of basal ganglia, unspecified
Degenerative disease of basal ganglia, unspecified
G23.9
G31.83
Dementia with Lewy bodies
G31.85
Corticobasal degeneration
G90.3
Multi-system degeneration of the autonomic nervous system
Alzheimer’s disease
G30.0
Alzheimer’s disease with early onset
G30.1
Alzheimer’s disease with late onset
G30.8
Other Alzheimer’s disease
G30.9
Alzheimer’s disease, unspecified
Vascular dementia
F01.50
Vascular dementia without behavioral disturbance
F01.51
Vascular dementia with behavioral disturbance
Multiple sclerosis
G35
Multiple sclerosis
G36.0
Neuromyelitis optica (devic)
G37.3
Acute transverse myelitis in demyelinating disease of central
nervous system
G37.9
Demyelinating disease of central nervous system, unspecified
Ataxia
G11.8
Other hereditary ataxias
G11.9
Hereditary ataxia, unspecified
R26.0
Ataxic gait
R27.0
Ataxia, unspecified
Frontotemporal dementia
G31.0
Frontotemporal dementia
Huntington’s disease
G10
Huntington’s disease
ALS or neuromuscular
G12.1
Other inherited spinal muscular atrophy
disorder
G12.20
Motor neuron disease, unspecified
G12.21
Amyotrophic lateral sclerosis
G12.9
Spinal muscular atrophy, unspecified
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Table 2. Baseline characteristics of patients.
Neurodegenerative
cohort (n=132)
78.11 +/- 10.84
54 (40.9)
25.41 +/- 9.47

Control cohort
(n=132)
77.46 +/- 9.91
54 (40.9)
28.68 +/-8.46

Age, years
Male sex
BMI, kg/m2
Medical comorbidities
Asthma or chronic lung disease
40 (30.3)
35 (26.5)
Diabetes
73 (55.3)
75 (56.8)
HTN or cardiovascular disease
120 (90.9)
126 (95.4)
Chronic kidney disease
61 (46.2)
53 (40.2)
Chronic liver disease
1 (0.8)
6 (4.6)
Race
Black
61 (46.2)
47 (35.6)
White
46 (34.9)
47 (35.6)
0
1 (0.8)
American Indian or Alaska Native
Asian
1 (0.8)
2 (1.5)
Other or not available
24 (18.2)
35 (26.5)
Ethnicity
Hispanic or Latin American
26 (19.7)
44 (33.3)
Median household income, dollars
58,106 +/- 27,369
57,203 +/- 26,203
Nursing home residence
57 (43.2)
12 (9.0)
Neurodegenerative diagnosis
Dementia, unspecified
84 (63.6)
20 (15.2)
Parkinson’s disease or parkinsonism
19 (14.4)
Alzheimer’s disease
Vascular dementia
16 (12.1)
3 (2.3)
Multiple sclerosis
2 (1.5)
Ataxia
Frontotemporal dementia
1 (0.8)
Huntington’s disease
0
0
ALS or neuromuscular disorder
Values are presented as mean +/- SD or n (%). P-value ≤0.05 is considered significant (bolded).

p-value
0.30
1.0
0.20
0.50
0.80
0.14
0.32
0.06
0.08
0.90
1.0
1.0
0.10
0.012
0.62
<0.0001
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Table 3. COVID-19 outcomes by patient.
Neurodegenerative
cohort (n=132)
26 (19.7)

Control cohort
(n=132)
31 (23.5)

Death (all-cause mortality within 90 days)
Number of hospitalizations related to COVID-19
1
116 (87.9)
122 (92.4)
2
15 (11.4)
10 (7.6)
3
1 (0.8)
0
Presenting COVID-19 symptoms
Cough
86 (65.2)
106 (80.3)
Shortness of breath
63 (47.7)
92 (69.7)
Fever or chills
72 (54.6)
80 (60.6)
25 (18.9)
51 (38.6)
Muscle pain or myalgias
67 (50.8)
79 (60.0)
Weakness or fatigue
12 (9.1)
Confusion or altered mental status
78 (59.1)
16 (12.1)
Headache
4 (3.0)
17 (12.9)
Loss of smell or taste
5 (3.8)
6 (4.6)
11 (8.3)
Sore throat
39 (29.6)
43 (32.6)
Loss of appetite
24 (18.2)
Nausea or vomiting
19 (14.4)
48 (36.4)
27 (20.5)
Diarrhea or abdominal pain
Values are presented as n (%). P-value ≤0.05 is considered significant (bolded).
*indicates corrected p-values per Holm-Bonferroni method.

p-value
0.45

0.042*
0.003*
0.96*
0.004*
0.70*
0.0012*
0.042*
0.045*
0.84*
0.96*
0.96*
0.038*
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Table 4. COVID-19 outcomes by hospitalization.
Control hospitalizations
Neurodegenerative
hospitalizations (n=149) (n=142)
Intubation or ventilation
17 (11.4)
33 (23.2)
ICU admission
47 (31.5)
51 (35.9)
Hospital length of stay, days
9.8 +/- 9.1
9.3 +/- 9.2
Month of hospitalization
March
16 (10.7)
20 (14.1)
April
67 (45.0)
53 (37.3)
May
51 (34.2)
56 (39.4)
June
15 (10.1)
13 (9.2)
DNR/DNI code status on admission
41 (27.5)
26 (18.3)
Supplementary oxygen
124 (83.2)
135 (95.1)
Encephalopathy
93 (62.4)
29 (20.4)
Neuroleptic medications
Total
37 (24.8)
15 (10.6)
New
22 (14.8)
13 (9.2)
COVID-19 medications
Remdesivir
6 (4.0)
11 (7.8)
Hydroxychloroquine
30 (20.1)
33 (23.2)
Tocilizumab
10 (6.7)
8 (5.6)
Azithromycin
45 (30.2)
44 (31.0)
Discharge disposition
Home
42 (28.2)
78 (54.9)
5 (3.4)
15 (10.6)
Acute rehabilitation unit
4 (2.8)
Long-term care facility
3 (2.0)
SNF or NH
61 (40.9)
12 (8.5)
19 (12.8)
3 (2.1)
New SNF or NH
5 (3.5)
Hospice
21 (14.1)
Expired in hospital
17 (11.4)
28 (19.7)
Values are presented as mean +/- SD or n (%). P-value ≤0.05 is considered significant (bolded).
*indicates corrected p-values per Holm-Bonferroni method.

p-value
0.0075
0.43
0.87
0.52

0.06
0.0012
<0.0001
0.0015
0.14
0.18
0.52
0.70
0.88
0.0007*
0.045*
0.72*
0.0007*
0.003*
0.0064*
0.10*
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Table 5. Risk factors associated with 90-day mortality.
Neurodegenerative cohort
Control cohort
OR (95% CI)
p-value
OR (95% CI)
p-value
Age, years
1.04 (0.99-1.08)
0.13
1.03 (0.98-1.08)
0.22
Male sex
1.31 (0.55-3.10)
0.54
1.06 (0.47-2.39)
0.89
Race
Black
0.44 (0.18-1.11)
0.08
0.45 (0.18-1.3)
0.09
White
0.99 (0.43-2.30)
0.99
3.30 (1.36-7.98)
0.0081
Ethnicity
Hispanic or Latin American
1.29 (0.50-3.63)
0.63
1.36 (0.59-3.14)
0.47
BMI, kg/m2
0.98 (0.93-1.03)
0.39
1.04 (1.0-1.09)
0.08
Comorbidities
Asthma or chronic lung disease
0.82 (0.31-2.13)
0.68
2.59 (1.10-6.10)
0.029
Diabetes
0.93 (0.39-2.20)
0.87
1.52 (0.66-3.50)
0.32
HTN or cardiovascular disease
0.45 (0.12-1.63)
0.22
1.56 (0.18-13.89) 0.69
Chronic kidney disease
1.21 (0.51-2.85)
0.67
1.85 (0.82-4.16)
0.14
Presenting COVID-19 symptom
0.12
0.63
2.75 (0.77-9.88)
Cough
1.26 (0.50-3.16)
2.11 (0.79-5.65)
0.14
1.36 (0.57-3.21)
0.49
Shortness of breath
0.35
0.66 (0.28-1.56)
0.34
1.50 (0.64-3.50)
Fever or chills
0.29
Muscle pain or myalgias
0.50 (0.14-1.81)
0.040
0.38 (0.15-0.96)
0.10
2.12 (0.87-5.17)
Weakness or fatigue
0.32 (0.14-0.74)
0.0074
1.10 (0.28-4.32)
0.90
Confusion or altered mental status
3.61 (1.27-10.29)
0.016
0.36
0.42
0.66 (0.27-1.62)
Poor appetite
0.66 (0.24-1.81)
0.39
0.60 (0.19-1.91)
Nausea or vomiting
0.73 (0.20-2.73)
0.64
0.43 (0.17-1.08)
0.07
1.21 (0.43-3.40)
0.71
Diarrhea or abdominal pain
Nursing home residence prior to admission
0.79 (0.33-1.89)
0.59
1.72 (0.48-6.2)
0.40
Neurologic diagnosis
PD or parkinsonism
2.64 (0.93-7.48)
0.07
2.06 (0.65-6.55)
0.22
Vascular dementia
Alzheimer’s disease
0.73 (0.20-2.73)
0.64
Dementia unspecified
0.49 (0.21-1.18)
0.11
OR indicates odds ratio; 95% CI indicates 95% confidence interval. P-value ≤0.05 is considered significant
(bolded).
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