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Abstract

The COVID-19 epidemic affected both acute hospitals and post-acute care, which experienced various degrees of
overcrowding. We evaluated all the patients admitted to a post-acute care facility during the second wave of the
epidemic to detect features possibly associated with social frailty. We analyzed the socio-demographic characteristics
and comorbidities of the patients and the pattern of their previous hospitalization as available in their discharge letter. In
addition, we evaluated their clinical features and tests on admission to post-acute care. We found that COVID-19 patients
without social problems had distinctive features. Those with a higher need for specific pharmacological treatments
during their stay in an acute hospital were less likely to be admitted to post-acute care for concomitant social problems
(p <0.05 for all types of medication). They were also more likely to be native (p=0.02), obese (p=0.009), and with
hypertension (p=0.03). Patients with social problems usually stayed longer and were less frequently discharged home
with a negative swab (p=0.0009). In COVID-19 patients, recognition of distinctive features predicting that their need
for a longer hospital stay is due to social problems can lead to more appropriate discharge and to more appropriate use
of post-acute care.
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Introduction intensity wards for patients discharged from acute hospi-

. : ) tals are called sub-acute care units.
Post-acute care has been implemented in many countries

to reduce the length of stay in acute hospitals, while con-
tinuing to deliver patients the assistance they need. It is
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The present COVID-19 pandemic has had a profound
impact on the Health Systems all over the world. Hospitals
have been confronted with a dramatic increase in the need
of beds, initially in the acute and intensive care area.
Concomitantly almost all the wards have been involved,
also for the need to discharge stabilized patients from the
intensive units making beds readily available.

Post-acute care providers have been no exception.
Moreover, it has been proposed a role for them in prevent-
ing avoidable hospital admissions and in operating as post-
acute COVID units.® Another important issue with
potential bearing on post-acute care, long-term care, and
rehabilitation care is the fact that COVID-19 patients dis-
charged from acute hospitals can continue to have clinical
problems more than 28 days after the onset of infection and
up to many months later, as demonstrated by various
studies.”®

This is what happened also in Lombardy.

In this scenario, factors at play in the delicate phase of
discharging patients from acute hospitals to post-acute
care can be crucial. On one hand, social factors affecting
admission, length of stay, and discharge could be partially
different from those we usually take into consideration.*
On the other, not many studies are available on this sub-
ject, in spite of its relevance.

On this basis we investigated the potential relevance of
three social determinants for patients discharged to a sub-
acute care unit and we evaluated if they are associated with
specific socio-demographic factors or with peculiar clini-
cal features during their preceding hospital stay.

Design and methods

Patients and statistical analysis

We studied all the 114 patients admitted to a 16-bed post-
acute care ward in Monza, Italy, from October 26th to
December 16th, that is, during the second wave of COVID-
19. We collected administrative, demographic, clinical and
social data, and data of the preceding period in an acute
ward, including pharmacological treatments, which are
essential to avoid missing an important part of the patient’s
real conditions.” More in detail, for each patient we col-
lected all information from the available data source,
which was represented by the discharge letter and, for
some, by previous personal clinical documentation.
Information on age, gender, nationality, marital status, and
co-pathologies was recorded. Clinical data relating to the
period in the acute hospital included length of stay and the
need for these treatments: dexamethasone, remdesivir,
antibiotics, oxygen, and mechanical ventilation. All the
patients were on anticoagulation with low molecular
weight heparin, except two, who already were on direct
oral anticoagulants for other medical conditions before

becoming infected. On admission to post-acute care, we
also analyzed and recorded the signs and symptoms of
patients, their need and type of administration of oxygen
therapy, and the results of chest x-ray and of a panel of
blood tests.

The length of stay in the post-acute ward and the out-
come at discharge was also evaluated.

We considered an admission as motivated by social
aspects in the presence of one of the following:

—

Isolation impossible at home

2. Hospital acquired asymptomatic COVID-19

3. Absence of the usual caregiver (either because
infected or for fear to become infected)

If one of these took place during the period spent by a
patient in sub-acute care (typically, discharge made impos-
sible by the sudden unavailability of the caregiver) the
period was split into days with clinical motivation and
days with social motivation.

Categorical variables were summarized as absolute and
percent frequencies, and compared between groups
through the Chi-square test or the Fisher exact test, were
appropriate. Continuous variables were reported as mean
and standard deviation, or median and interquartile range,
and compared between groups through the T-test or the
Wilcoxon rank sum test, where appropriate. All analyses
where conducted using the version 9.4 of the SAS package
(SAS Institute. Inc. Cary, NC, US).

Results

Table 1 shows the data of the two groups of patients before
their admission to the sub-acute care ward. As can be seen,
the only relevant demographic feature to predict social
problems was nationality, with immigrants being at higher
risk.

Comorbidities were equally distributed in the two
groups, with the exception of obesity (comprising all
patients with Body Mass Index > 25) and hypertension.

Data of the previous stay in an acute care setting were
more interesting: the length of stay had been shorter for
patients with potential social problems while all pharma-
cological treatments had been more frequent in the other
group.

Table 2 shows the main features of patients on admis-
sion to the sub-acute care ward. No differences were seen
for symptoms, while patients unlike to be burdened by a
social component had more frequently a pathologic chest
x-ray and needed oxygen therapy, more frequently with a
Venturi mask. Their blood tests showed some differences
as well, with white blood cell count, alanine aminotrans-
ferase (ALT), and cholesterol being significantly higher.
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Table I. Characteristics of | [4 patients admitted to post-acute care after a COVID-9 hospitalization.

Patients Missing data
With social problems ~ Without social problems
Characteristics (n=27) (n=87) N p-value*
Socio-demographic characteristics
Gender
Men (N, %) 10 (37.0) 48 (55.2) 0.0996
Women (N, %) 17 (63.0) 39 (44.8)
Age (years)
<55 8 (29.6) 20 (23.0) 0.5593
55-75 10 (37.0) 28 (32.1)
>75 9 (33.3) 39 (44.8)
Mean (SD) 66.4 (18.9) 69.1 (16.2) 0.4838
Nationality (N, %)
Italian 18 (66.7) 75 (86.2) 0.0221
Immigrant 9 (33.3) 12 (13.8)
Self-sufficient (N, %) 16 (59.3) 68 (78.2) 0.0514
Marital status (N, %) 13
Unmarried 3 (12.5) 6 (7.8) 0.2953
Married 12 (50.0) 48 (62.3)
Divorced 2 (8.3) 2 (2.6)
Separated 2 (8.3) 2 (2.6)
Widower 5(20.8) 19 (24.7)
Comorbidities
Hypertension (N, %) 10 (37.0) 53 (60.9) 0.0292
Diabetes (N, %) 6 (22.2) 15 (17.2) 0.5597
Cardiovascular disease (N, %) 5(18.5) 22 (81.5) 0.7116
Respiratory diseases (N, %) I (3.7) Il (12.6) 0.2884
Obesity (N, %) 4 (15.4) 35 (45.5) I 0.0092
Previous hospitalization
Days of previous hospitalization (median, IQR) 3 (3.00) 8 (8.00) 0.0002
Remdesivir therapy (N, %) 0 (0.00) 18 (20.9) | 0.0061
Dexamethasone therapy (N, %) 2(7.4) 74 (86.1) | <0.0001
Antibiotic therapy (N, %) 3 (1L 32 (37.2) | 0.0156
Oxygen therapy (N, %) 0 (0.00) 78 (86.7) <0.0001
Non-invasive ventilation (N, %) 0 (0.00) 37 (42.5) | <0.0001

IQR: interquartile range; SD: standard deviation.

*For categorical variables: Chi-square test or Fisher exact test; for continuous variables: T-test or Wilcoxon rank sum test.

Finally, we noticed that patients whose admission was
partially determined by social aspects, stayed longer
(median 17 days, IQR 16 vs 11, 9; p=0.007). Their stay
accounted for 784 of the cumulative 1760 days spent by
all COVID-19 patients in the post-acute ward in that
period.

Since the cost of a subacute care bed is 190 €/day this
meant an expense of 148,960 € for patients with social
problems.

Finally we observed that while the rate of discharge
home of patients with a positive swab was comparable in
the two groups, that of patients with a negative swab was
significantly lower for patients with social problems
(26/67 vs 5/47; p=0.0009).

Discussion

The aim of this study was to identify distinctive features
possibly predicting social problems in some COVID-19
patients discharged from acute hospitals to post-acute care.
We found that patients who had had a more severe disease
were less frequently burdened by social problems. This
was confirmed also by the evaluation on admission to
post-acute care, as demonstrated, for example, by a worse
chest x-ray and a more frequent need for oxygen therapy in
patients whose transfer was not conditioned by social
determinants.

We are aware that our study has some limitations, the
major being the relatively small number of patients; this is



Journal of Public Health Research

Table 2. Clinical and laboratory features of | 14 patients admitted to post-acute care after a COVID-19 hospitalization.

Patients Missing
With social problems Without social problems

Characteristics (n=27) (n=87) N p-value*
Oxygen therapy (N, %) 1 (3.70) 54 (62.1) <0.0001
Oxygen saturation (%, mean % SD) 97.2 (1.7) 96.9 (2.2) 0.4877
Venturi mask (N, %) 0 (0.00) 26 (29.9) 0.0012
Pathological chest X-ray (N, %) 9 (33.3) 81 (93.1) <0.0001
Cough (N, %) 1 (3.7) 4 (4.6) 1.000

Dyspnea (N, %) 0 (0.0 5(5.8) 0.3372
Systolic blood pressure (median, IQR) 120.0 (15.0) 120 (20.0) 0.9650
Diastolic blood pressure (median, IQR) 75.0 (10.0) 75.0 (10.0) 0.9401
Heart rate (mean * SD) 75.7 (12.0) 73.8 (12.5) 0.4930
Temperature (°C, median, IQR) 36.0 (0.0) 36.0 (0.20) 0.2665
Hemoglobin (mg/dL, mean = SD) 12.4 (1.8) 11.9 (1.76) | 0.2211
White blood cells (x10%/L, mean + SD) 5.9 (2.6) 7.6 (3.0) | 0.0107
Lymphocytes (x 10%/L, mean + SD) 1.7 (0.7) 1.7 (0.9) | 0.8664
D dimer (ng/L, mean = SD) 499.9 (1372.0) 630.0 (741.0) 8 0.6635
Glucose (mg/dL, median, IQR) 84.0 (13.5) 83.0 (37.5) 34 0.6278
C-reactive Protein (mg/L, median, IQR) 8.3 (22.9) 5.7 (13.6) 2 0.2512
Cholesterol mean (mg/dL mean = SD) 156.6 (38.8) 184.8 (50.5) 44 0.0257
Triglycerides (mg/dL, median, IQR) 143.0 (87.0) 120.5 (81.0) 43 0.5246
Aspartate aminotransferase (IU/L, median, IQR) 21.5 (15.0) 23.0 (15.0) 2 0.5543
Alanine aminotransferase (IU/L, median, IQR) 19.0 (24.0) 33.5(32.0) 2 0.0044

IQR: interquartile range; SD: standard deviation.

*For categorical variables: Chi-square test or Fisher exact test; for continuous variables: T-test or Wilcoxon rank sum test.

due to the fact that though we enrolled all the patients
admitted during the second wave, the ward had only 16
beds.

Therefore, we think that our findings should be consid-
ered only as preliminary indications, in the case a compa-
rable event takes place again, though our study is the first
to evaluate social problems in COVID-19 patients dis-
charged to post-acute care.

Among pre-existing factors, a significant difference
was noted only for nationality and two comorbidities
(hypertension and obesity) which are known to be associ-
ated with a more severe course of the disease.'”

Obesity seems to be especially important since it is
associated with an increased risk of exacerbations also
from other viral infections of the respiratory tract.!!
Hypertension, as other comorbidities, could be associated
with more severe COVID-19.1

In a general context, the incidence and prevalence of
multimorbidity is higher in socially disadvantaged indi-
viduals."3 This was not true for our COVID-19 patients.

Not being an Italian native can be relevant because it
might imply lower socio-economic status and problems in
respecting adequate isolation in overcrowded households.

The main significant difference between patients with
and without social problems was the need for COVID-19
medications during the preceding hospital stay. This was
true for all treatments, including oxygen and non-invasive

ventilation. It appears that preceding vigorous treatment is
typical of those patients in whose discharge to sub-acute
care social factors have no relevance.

It is interesting to note that also in this setting the analy-
sis of pharmacological treatments is very useful to obtain a
complete description of the real conditions of patients, as
we have demonstrated for other situations.”!*

Analyzing data available on admission to the post-acute
unit, we found that the need for oxygen, the presence of a
Venturi mask, and a pathologic chest X-ray were more fre-
quent in patients with no social problems. This was not
unexpected.

Symptoms and vital signs were comparable in the two
groups.

Laboratory tests showed some differences. Total white
blood cell count was higher in patients without social
problems but the absolute lymphocyte count was identical.
These patients also had higher ALT and cholesterol. The
first finding could imply a more severe form of COVID-19
with liver involvement, or pre-existing liver disease," or
be a consequence of anti-viral medications. The role of
cholesterol in COVID-19 is still debated.'?

Taken together, our findings seem to indicate that
patients with a more severe disease have a lower risk of
concomitant social problems when discharged to post-
acute care. On the contrary, being non-native, a lower bur-
den of comorbidities, and especially a smoother course of
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the disease requiring less medications, seem to be predic-
tive of a social component that has a role in the admission
to post-acute care.

During this pandemic, hospitals had to face an enor-
mous strain. Emergency departments were rapidly crowded
by patients with COVID-19 requiring admission!® and the
need rose to make many more beds quickly available.!”
This also entailed a reduction in admissions of non
COVID-19 patients, especially for elective procedures.'®
Even in Countries that did not suffer bed shortage in abso-
lute terms, some hospitals experienced a certain degree of
overcrowding due to uneven distribution of bed utiliza-
tion.'” In some areas, a confluence of COVID-19 epidemic
and pre-existing comorbidities in the context of social dis-
advantage has made the situation even worse.?’

Moreover, this pandemic has prompted a revision of the
criteria used to discharge patients to sub-acute care and has
strengthened the cooperation between acute and post-acute
settings of care.?! New criteria are now being proposed to
make this collaboration more straightforward. These
underline the fact that collaboration of different sectors of
healthcare must become the norm and that the same solu-
tion does not fit all situations.?? It is therefore evident that
more studies covering different aspects of this area of col-
laboration are urgently needed.

In this context, early recognition of patients with more
social than clinical problems could allow more appropriate
and possibly less expensive solutions and save acute and
post-acute beds for both COVID and also non-COVID
patients. Indeed, the latter exist also during pandemics
and, for post-acute wards a special problem is represented
by “high-cost” patients needing an enhanced and more
resource consuming level of post-acute care.?* This need
could hardly be met if a part of the beds is dedicated to
patients with predominant social conditions.

In this context, our study could be a contribution of
some help in the field of collaboration across healthcare
sectors.
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Significance for public health

COVID-19 patients discharged from acute hospitals can continue
to have clinical problems usually referred to as “long covid,” but
they can also have a significant burden of new or pre-existing
social problems.

Our study demonstrates that these social problems were fre-
quent in patients discharged to post-acute care. These patients
had some distinctive features, one of them being a lower need for
pharmacological treatments during their stay in acute wards.

A method to identify these patients, as that described in our
study, can lead in the future to more appropriate discharge,
increased availability of beds, and less expensive solutions. This
appears to be extremely important in periods as the COVID-19
pandemic, when a dramatic shortage of hospital beds is experi-
enced by many countries.
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