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Abstract: The objective of the present study was to evaluate the activities of daily living (ADLs) using
the Barthel Index before and after infection with the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) and also to determine whether or not the results varied according to gender. The ADLs
of 68 cohabiting geriatric patients, 34 men and 34 women, in two nursing homes were measured
before and after SARS-CoV-2 (Coronavirus 2019 (COVID-19)) infection. COVID-19 infection was
found to affect the performance of ADLs in institutionalized elderly in nursing homes, especially in
the more elderly subjects, regardless of sex. The COVID-19 pandemic, in addition to having claimed
many victims, especially in the elderly population, has led to a reduction in the abilities of these
people to perform their ADLs and caused considerable worsening of their quality of life even after
recovering from the disease.

Keywords: activities of daily living; Barthel index; SARS-CoV-2

1. Introduction

Coronavirus 2 (severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)) is an
infectious disease that causes a severe acute respiratory syndrome. This virus belongs to the
family of positive-sense enveloped RNA beta coronaviruses that emerged in Wuhan, China,
in December 2019 [1]. It is the cause of the clinical disease known as COVID-19, which has
caused more than 50 million infections and more than 1.25 million deaths according to the
World Health Organization (WHO) [2].

In Spain, 5417 nursing homes exist, with 690 of these in Castilla y Le6n, of which 71%
are private [3].

According to the recent monographic report on Spain from the ltccovid.org portal, a
site that belongs to the International Long-Term Care Policy Network, which is a network
managed by the London School of Economics (LSE), data updated on May 28 indicate that
237,906 people have been infected by COVID-19 in Spain and 27,119 have died from this
disease. Deaths in nursing homes have risen to 19,194, which is 70% of the total number of
deaths, with 2449 in Castilla y Le6n [4].
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In a disease as infectious as COVID-19, host factors are the key to determining the
severity and progression of the disease [5]. For severe COVID-19 disease, the main risk
factors include age, male gender, obesity, smoking, and comorbid chronic diseases, such as
hypertension, type 2 diabetes mellitus, and others [6-8].

Symptoms that are presented by COVID-19-infected patients vary from one person to
another and can mimic symptoms present in other common infections. The most frequently
found symptoms are fever, cough, myalgia, fatigue, dyspnea, anosmia, and ageusia [9,10].
Sometimes, these patients report having increased sputum production, headache, hemop-
tysis, diarrhea, and myalgia [11-16], although it is believed that approximately 20% of
patients do not present any type of symptom [17]. The average recovery time in someone
with mild illness is two weeks, while in severe illness, it can be 3-6 weeks [18]. After
several weeks of convalescence, rehabilitation is essential to recover functionality as soon
as possible, especially in the elderly population. The goal of rehabilitation in patients with
COVID-19 infection is to facilitate improvements in the sensation of dyspnea, relieve anxi-
ety and depression, reduce virus-associated complications, improve functionality, preserve
pre-existing functions, and improve the quality of life by helping these patients to regain
the same level of physical and functional independence that they had before contracting
the disease.

After resolution of the acute phase, physical, emotional, and psychological impair-
ments can often persist for a prolonged period and contribute to complex and multi-factorial
disabilities that require continuous care and rehabilitative multimodal management [19-21].
As part of the rehabilitative therapy of these patients, evaluation of several factors that
can affect these individuals once they have recovered from the virus is recommended:
(1) deterioration of general functionality, (2) deterioration in the ability to carry out ac-
tivities of daily living (ADLs), and (3) social disadvantages, which are evaluated using
scales such as the Performance Status, the Barthel index, and the Functional Independence
Measure [22].

In a community dwelling, screening of older people and assessing their abilities to
conduct ADLs, such as getting out of bed, toileting, bathing, dressing, grooming, and eating,
are frequently used as indicators of the functional status of an individual. These measures
are applied to detect early onset of disability and are key factors for care management [23].

Geriatric assessment using the Barthel index is very important when aiming to op-
timize the care of elderly patients during a new epidemic outbreak. Therefore, the goal
of this study was to evaluate ADLs in residents before and after contracting COVID-19
by establishing a period of time in which no underlying disease or prompt rehabilitation
could invalidate the results. The Barthel index was selected as the assessment tool to verify
if an individual’s ADLs decreased after overcoming the infection, which activities were
most affected, and whether or not the gender of the elderly person affected the results.

2. Materials and Methods

The clinical study was designed as a longitudinal prospective cohort study. This
study was approved by the ethics committee of the San Carlos Clinical Hospital of Madrid
with internal code 21/251-E. Authorization was requested from the management of the
two geriatric residences under study, and all patients provided informed consent before
enrolling in the study. From March 2020 to December 2020, 68 residents contracted and
overcame the SARS-CoV-2 virus, with different degrees and affectations.

For the sample size, we based our calculations on previous results obtained by
Masanori Okamoto et al. [24] in which they analyzed the Barthel index in patients who had
been diagnosed with benign tumors and then underwent surgery. They then compared
these patients to the patients diagnosed with atypical lipomatous tumors who were sur-
gically treated and obtained results of 98.01 £ 0.62 and 97.08 £ 2.49, respectively. For a
two-tailed test with an « level of 0.05 and 95% confidence interval (CI) and a statistical
analysis of the desired power of 80% (error 3 = 20%), a minimum sample size of 59 people
was obtained, and after estimating a 15% dropout rate, a total of 68 people was needed.
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The ADLs were evaluated in the residents periodically by the nurse using the Barthel
index. The Barthel index (or Barthel scale) is an instrument used in medicine for the
functional assessment of a patient.

In the homes for the elderly in Spain, more specifically in those of Castilla y Leén, the
community in which our study was conducted, the ADLs of residents were evaluated in
order to establish the degree of dependency, a scale established by Royal Decree 504 /2007
of 20 April for determining the dependency situation established by the Law 39/2006,
of 14 December. This decree addresses the promotion of personal autonomy and care
for people who are in a dependent situation. Based on this decree, it is mandatory for
nursing homes to conduct at least two determinations of the Barthel index in these types of
residences annually; therefore, based on this regional law and the Barthel Index, which
has a track record of being used in numerous studies and is still widely used today as
a simple method to assess ADL for various diseases [25], we decided that this index
would be a good indicator for evaluating the impact that the pandemic had had on our
institutionalized elders.

This scale is used to measure the ability of a person to perform 10 basic ADLs; in this
way, a quantitative estimate of their degree of independence can be obtained. The scale
is also known as the Maryland Disability Index. The patient is questioned with respect
to different activities, and their abilities to perform each of the corresponding activities is
assigned a score according to their ability to perform the activity.

In the case of washing and grooming, if a patient can perform it without any com-
plication, a maximum score of 5 points is given; however, if a patient cannot perform the
activity, they are assigned a score of 0. The activities of eating, dressing, stooling, urinating,
using the toilet, and climbing steps can have maximum score of 10 points if an individual
can successfully perform the activity; however, if they need help with the activity, 5 points
are given; if they are unable to perform it, a score of 0 is assigned. Finally, moving and
walking carry maximum scores of 15 points each. If a person needs a minimal amount of
help to carry out the activity, the person receives a score of 10 points, whereas if the person
needs more help, they will be awarded 5 points. If the person is completely dependent on
help, a score of 0 is assigned.

Once all of the scores are obtained, the sum is organized in such a way that the totally
independent residents will have a score of 100, the residents with mild dependency will
have a score of 91 to 99 points, moderate dependency is established with a score of 61 to
90, severe dependence entails scores ranging from 21 to 60 points, and total dependence is
considered as a score of 20 points or less [25,26]. The Barthel index values obtained at a
maximum of three months before the disease was contracted were used as the reference
values. Indices were obtained at a maximum of three months after overcoming the infection
and being discharged by the medical team in order to assess whether the infection had
changed the status of the ADLs and therefore the degree of dependence had changed.

All of the individual Barthel scores were collected in an Excel table after scores were
collected in the morning to ensure that the tiredness derived from the daily activity was
not a factor that would have altered the results.

All of the results were added to determine the score by item and the total score.

The facilities used in the sample are among those with the greatest number of elderly
people, and they are the residences that have more control over the ADLs. Among these
places, some of them are arranged (indicating that part of the care derived from living in the
residence receives public funding) in which the administration performs a very exhaustive
monitoring of the places. This type of residence conducts Barthel assessments every three
months; thus, when the pandemic affected these facilities, all of the elderly residents had
been tested with the index, at most, three months prior to the start of the pandemic. After
taking into account that SARS-CoV-2 was contracted by residents in the facility, affecting
almost all them in a short period of time, we were able to obtain the Barthel index values
in the survivors immediately after contracting the virus up to a maximum post-exposure
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time of three months, thus assessing the pure effects of the virus without the possibility of
improvement after rehabilitation, derived diseases, and complications.

The ability to eat in the dining room of the residence hall or in the resident’s room was
evaluated, the ability to dress was assessed in the resident’s room and always with their
usual clothes, and the ability to go to the toilet and pass urine and stool was evaluated in
their own toilet so as not to change the usual conditions under which the elderly perform
these activities. The ability to climb stairs and wander was evaluated in the presence of the
physiotherapist and at places that the elderly residents usually walked.

Based on the information from medical records, we analyzed the following factors:
(1) age, (2) sex, (3) height, (4) weight, and (5) body mass index (BMI).

All residents belonged to two nursing homes in the province of Ledn, Castilla y Ledn,
Spain. The study population was Caucasian and Spanish-speaking, with a medium-low
sociocultural level and a medium economic level. Regarding the religion of the elderly,
they were Catholic and the level of education in the majority was basic.

This index has been described by many authors as the most widely used index for eval-
uating ADL in chronically ill patients and periodically evaluating their progression [27-29].
The reliability of the test according to Cronbach’s alpha is 0.86-0.92 for the original version
and 0.90-0.92 for the version proposed by Shah et al. [28].

A sample of 68 residents was taken. These people were divided into two groups
according to gender (men and women). The inclusion criteria dictated that the patients
were older than 65 years [30], that they lived together in the nursing home, and that they
had a clinical diagnosis of COVID-19 infection.

The elderly who had contracted and recovered from SARS-CoV-2 were recruited into
the study.

The follow-up period was defined as the time that had elapsed from prior to the
SARS-CoV-2 infection until recovery. The Barthel index was evaluated over a maximum
time frame of six months, a maximum of three months before contracting COVID-19 and
a maximum of three months post-infection using the score obtained before infection and
after recovery in a certain period of time to evaluate only the impact on the ADL caused by
the COVID-19 infection and not the possible events that could happen a posteriori or the
improvements derived from rehabilitation.

The protocols used for assessing the elderly were followed at all times according to the
guidelines established by the health authorities. Controls were evaluated by polymerase
chain reaction (PCR) and antigen tests administered to detect when the virus went into
remission and when the patients were transferred to what was called the “clean zone” (the
residences had to carry out isolation protocols and divide the buildings into clean and dirty
zones, depending on whether the resident had an active infection). Therefore, once the
residents obtained a negative result on the tests, they were transferred to the clean zone,
free of SARS-CoV-2, and the Barthel assessment was performed. It should be noted that the
elderly who went to the COVID-19-free zone had substantially improved their situation
and were well enough to be able to resume their pre-infection life, although the majority
had limitations.

Indeed, most of the elderly in this study were polymedicated and presented a variety
of pathologies. It is true that comorbidities could affect ADL in a manner similar to lung
infections suffered in winter (flu, pneumonia, catarrhal processes), which could cause an
elderly person to become bed-ridden for days or even weeks. However, the virulence of
this infection is devastating, not only for the lives it has claimed, but for the substantial
loss of independence for an elderly patient.

Of course, during the days of convalescence, the elderly stopped their physical activi-
ties, as happens with other seasonal or bacterial infections, but no infection had caused
a loss of muscle function or energy in patients in such a short time as did the COVID-19-
induced virus.

The residence was divided into zones, which were delineated by floors, so that
residents could move around on the floor on which they were located. Dining and living
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rooms were doubled so that the elderly could maintain their normal activities as much as
possible, but it is true that during the most acute days, as in other infections, the elderly
patients remained bedridden.

The habits of the elderly were effectively suspended since the entire operation of
the facilities was forced to switch to contingency plans and most types of activities were
suspended, which is one reason that the ADLs of the elderly were not the same, but
this would not explain such a marked loss in such a short period of time in the ADLs of
these patients.

Regarding the issue of comorbidities, we could have conducted a study on whether
the comorbidities of the patients studied were a decisive factor in causing the loss of
independence when performing ADLs, whether any of the administered medications
caused confusion in these patients, or how much the elderly regained their independence
in their ADLs once rehabilitation was initiated (it must be taken into account that the elderly
began rehabilitation with physiotherapy and occupational therapy after the convalescent
period and once discharged with negative PCR results) but the Barthel assessment was
administered before rehabilitation to accurately determine the impact of the virus on
our participants.

Statistical Analysis

A descriptive analysis of the characteristics of the participants from both groups was
performed. Continuous variables were reported using the mean and standard deviation
(SD) and confidence interval 95% (IC95%). The normality of the data was tested using the
Shapiro-Wilk test.

For parametric data, paired T-tests were used to determine differences within the
same group, and an independent T-test was used between groups.

The differences between before and after COVID-19 were analyzed using one-way
repeated-measures analysis of variance (ANOVA). The age, weight, height, and BMI were
analyzed as quantitative covariates to test within-subjects effects, and sex was analyzed as
a categorical variable to test between-subjects factors, followed by pairwise comparisons
using the Bonferroni correction.

For demonstrating the effect size of the comparisons, the Cohen’s d coefficient was cal-
culated. Cohen’s d effect size can be interpreted as described previously: (1) values <0.20
indicate slight effects, (2) values between 0.20 and 0.49 indicate fair effects, (3) values
between 0.50 and 0.79 indicate moderate effects, and (4) values >0.79 indicate large ef-
fects [31].

For all analyses, a value of p < 0.05 was considered statistically significant. The data
were analyzed using SPSS software for Mac (Version 22; IBM Corp, Armonk, NY, USA).

3. Results

All of the variables showed a normal distribution (p > 0.05). A significant difference
between the ages, heights, and weights of the group of men with respect to the group of
women was found; however, for BMI, no significant difference was noted. All data are
shown in Table 1.

As can be seen in Table 2, the results of the Barthel index, pre- and post-COVID-19
infection, present significant differences for all evaluated and for the total score.

As can be seen in Table 3, the pre-COVID-19 results of the Barthel index based on
gender were compared. Significant results were obtained for both the transfers and am-
bulation of women compared to men with women, who obtained lower scores for both
items; however, after recovering from the COVID-19 infection, the difference in ambula-
tion was still significant between genders. In this case, men obtained worse scores than
women, while in transfers, a significant difference did not exist. Urination appeared to
be significantly different between men and women, with the latter obtaining the worst
scoring, whereas before contracting the infection, differences were insignificant.
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Table 1. Demographic and descriptive data of the sample population according to male and female groups.
Total Group Male Group Female Group
N =68 N=34 N=34
Demographic and Descriptive Data
Mean + SD Mean + SD Mean + SD Value
(1C95%) (1C95%) (1C95%) P
Age (years) 85.86 + 6.42 84.00 £ 6.06 87.72 + 6.34 0.039
sely (84.03-87.69) (81.49-86.50) (85.09-90.34) :
. 68.52 + 14.84 72.76 +13.97 64.28 + 14.74
Weight (Kg) (64.30-72.74) (66.99-78.52) (58.19-70.36) 0.042
. 168.32 + 10.85 175.52 £ 9.04 161.12 £ 7.11
Height (cm) (165.24-171.40) (171.78-179.25) (158.18-164.05) 0.001
24.07 £4.21 23.54 + 3.69 24.59 + 4.
BMI (Kg/m?) 354+ 3.6 > 68 0.384

(22.87-25.27) (22.01-25.07) (22.65-26.52)

Abbreviations: BMI, body mass index; SD: standard deviation; IC95%: confidence interval; independent T-tests were used. p > 0.05 (with a
95% confidence interval) was considered statistically significant.

Table 2. Pre- and post-Coronavirus 2019 (COVID-19) results based on the Barthel index.

Before COVID-19 After COVID-19

N =68 N =68
Variables p-Value Cohen’s d
Mean + DS Mean + DS
(IC95%) (IC95%)
. 10.00 + 0.00 8.60 + 2.48
at (10.00-10.00) (7.89-9.31) <0.001 * 0.37
Wash u 3.00 + 2.67 1.00 + 2.02
P (2.24-3.76) (0.43-1.57) <0.001 * 0.38
b 8.10 4 3.18 4.48 + 4.04
ress (7.20-9.00) (3.65-5.95) 0.407 * 0.44
Get read 410 +1.94 3.10 4+ 2.45
y (3.55-4.65) (2.40-3.80) 0.490 * 0.22
Deposition 9.60 + 1.37 7.90 + 3.51
P (9.21-9.99) (6.90-8.90) <0.001 * 0.30
Urinati 8.30 = 2.60 5.70 4 3.91
rination (7.56-9.04) (4.59-6.81) 0.552 * 0.36
Toil 7.70 + 4.07 430 + 4.17
otlet (6.54-8.86) (3.12-5.48) 0.600 * 0.38
Transt 1450 + 1.82 9.00 + 6.14
ransters (13.98-15.02) (7.25-10.75) <0.001 * 0.51
Ambulati 14.50 + 1.52 6.60 & 4.99
mbulation (14.07-14.93) (5.18-8.02) <0.001 * 0.73
Steps 3.30 + 4.36 0.40 + 1.98
p (2.06-4.54) (0.16-0.96) <0.001 * 0.39
Total 83.20 =+ 15.20 52.30 = 27.22
otal score (78.7-87.67) (44.56-60.04) <0.001 * 0.57

Abbreviations: DS: standard deviation; IC95%: confidence interval; * one-way repeated-measures analysis of variance (ANOVA) was used.
p < 0.05 (with a 95% confidence interval) was considered statistically significant.
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Table 3. Pre- and post-COVID-19 results based on the Barthel index by gender.

Before COVID-19 After COVID-19
N =68 N =68
Mean + DS Mean + DS
(1C95%) (IC95%)
Variables Female Male p-Value Cohen’s d Female Male p-Value Cohen’s d
Eat 10.00 + 0.00 10.00 + 0.00 8.60 + 2.29 8.60 + 2.70
a (10.00-10.00) (10.00-10.00) 1.00 NA (7.65-9.54) (7.48-9.71) 0.500 0.00
Wash u 2.60 + 2.54 3.4+278 1.20 £+ 2.17 0.80 + 1.87
P (1.54-3.65) (2.25-4.54) 0.147 0.13 (7.65-9.54) (0.02-1.57) 0.244 0.09
b 8.00 = 2.22 8.20 + 3.18 5.00 = 4.08 4.60 + 4.06
ress (6.66-9.33) (6.88-9.51) 0.413 0.03 (3.31-6.68) (2.92-6.27) 0.364 0.04
Get read 4204 1.87 4.00 + 2.04 3.00 = 2.50 3.20 + 2.44
y (3.42-4.97) (3.15-4.84) 0.359 0.05 (1.96-4.03) (2.18-4.21) 0.388 0.04
Defecati 9.40 + 1.65 9.80 + 1.00 7.60 + 3.85 8.20 + 3.18
etecation (8.71-10.08) (9.38-10.21) 0.153 0.14 (6.01-9.18) (6.88-9.51) 0.275 0.08
Urinati 8.00 == 2.50 8.60 + 2.70 46+3.79 6.80 + 3.78
rination (6.96-9.03) (7.48-9.71) 0.209 0.11 (3.03-6.16) (5.23-8.36) 0.022 * 0.27
Toil 740 + 4.11 8.00 + 4.08 4.00 + 4.33 4.60 + 4.06
otlet (5.70-9.09) (6.31-9.68) 0.303 0.07 (2.21-5.78) (2.92-6.27) 0.307 0.07
Teanst 14.00 + 2.50 14.96 + 0.20 920 +5.71 8.80 + 6.65
ransiers (12.96-15.03) (14.87-15.04) 0.031 * 0.26 (6.84-11.55) (6.06-11.54) 0.410 0.03
Ambulati 14.00 + 2.04 14.96 + 0.20 840 + 4.72 4.80 + 4.67
mbulation 13 15 14 g4) (14.87-15.04) 0.012 * 0.31 (4.44-10.35) (2.87-6.72) 0.004 * 0.35
Steps 3.00 + 4.08 3.60 + 4.68 0.80 + 2.76 0.00 + 0.00
P (1.31-4.68) (1.66-5.53) 0.315 0.07 (—0.3-1.94) (0.00-0.00) 0.077 0.20
Total 80.80 + 16.18 85.60 =+ 15.22 53.00 +-28.43  51.60 =+ 26.52
otal score (74.12-87.47) (79.31-91.88) 0.142 0.15 (41.26-64.73) (40.65-62.54) 0.428 0.02

Abbreviations: DS: standard deviation; IC95%: confidence interval; NA: not applicable; * independent T-tests were used. p < 0.05 (with a
95% confidence interval) was considered statistically significant.

4. Discussion

In this study, using the Barthel index, the ADLs of patients who had contracted
the SARS-CoV-2 infection were evaluated. The Barthel index was applied to evaluate
10 items of ADL in two to four stages; its efficacy is widely accepted for this type of
assessment [29,32,33]. The Barthel index has been used to assess functional impairment
resulting from multiple sclerosis, cerebrovascular accidents, physical disabilities in the
elderly, and many other neurological diseases [29,34,35].

At the end of 2019, a new coronavirus, SARS-CoV-2, began to spread rapidly through-
out the world, endangering the health of people around the planet [36]. This new disease
causes serious sequelae in 20% of affected patients, and admission to the intensive care
unit (ICU) is often necessary due to the respiratory problems; it can even cause death [16].

Muscle weakness is one of the most frequent problems in patients with long bedtime
periods and in patients seen in ICUs [37,38]. Critical illness survivors experience marked
disability and deficits in physical and cognitive function that can even persist for years
after their initial ICU stay [39].

Disability acquired after ICU is associated with reduced health-related quality of life
and worse ADL [40].

Our study suggests that ADLs could be reduced after contracting COVID-19. In a
study by Iwashyna et al., it was concluded that the elderly, after suffering with severe
septicemia, present cognitive impairment and substantial disability that worsens their
ability to perform ADLs [41]. Our study shows that COVID-19 infection causes a significant
deterioration in all basic ADLs, including eating, washing, dress, getting ready, defecation,
urination, using the toilet, transfers, ambulation, and steps, if the results of institutionalized
elderly patients with respect to the results of ADL pre- and post-COVID-19 are compared.
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Gender and age are the main risk factors for contracting COVID-19 disease [42]. A
study found that in similar age groups, the infection was more serious for men than for
women [43], and it was men who had the highest mortality rates [44]. These data could
explain why, after contracting COVID-19, men obtained worse ADL scores than women
despite having a lower average age.

However, the results before contracting the infection were worse for women, a finding
that could be explained because aging is the main cause of deterioration [45]. The women
in this study had an average age of 87.72 years, which was greater than that of the men; it
should be noted that studies conclude that it is from the age of 80 and upward when the
death rate of >95% is more significant [46].

The state of emergency resulting from the COVID-19 pandemic, which has had a
greater impact on older people, especially with respect to those in institutions, has been
minimally studied in terms of the quality of post COVID-19 ADL. Few reports evaluate the
relationship between the Barthel index and COVID-19-derived sequelae. We found that
the Barthel index, which is a simple and widely used method for assessing ADL, showed
a significant correlation with the sequelae suffered by institutionalized patients who had
contracted COVID-19, and the total results of the Barthel index could potentially be used
to predict the related quality of life after recovering from COVID-19. We believe that the
Barthel index is a useful tool for classifying and quantifying impairment in ADLs.

This study has a limitation with respect to the number of participants, but due to
the unpredictability of the pandemic, not many elderly people who had undergone a
Barthel assessment three months before contracting the COVID-19 infection could be
found, regardless of the dramatic mortality caused by the infection (>94%). This situation
made it even more difficult to increase the study sample number since it was important to
perform the Barthel assessment in a short time frame and ensure that other aspects, such
as emerging diseases or improvements due to the rehabilitation of these subjects, did not
influence our results.

5. Conclusions

Of course, the pandemic has completely taken the worldwide population out of their
normal lives, especially the older institutionalized population. It is important to develop
maintenance programs for ADLs in situations of this type; perhaps it would be interesting
to develop an early rehabilitation plan so that a patient suffering from the infection could
continue to undergo rehabilitation despite continuing to test positive on the PCR test in
order not to lose ADL capability. This could apply not only to this infection but to all
types of illnesses. Promoting the autonomy of patients despite suffering from infection in
order to prevent deterioration should be carried out. These pandemic situations must be
addressed in order to be prepared and minimize the impact that they may cause on the
elderly population.

In summary, this study shows a significant reduction in the quality of ADLs among the
elderly institutionalized population in two nursing homes immediately before contracting
and after recovering from the COVID-19 infection as measured by the Barthel index.

It appeared that the infection induced by SARS-CoV-2 caused a deterioration in the
ADLSs more in men than in women and that undoubtedly age was closely related to the
loss of the ability to carry out ADLs. Elderly men, especially, saw their abilities diminish
more than women, who, although their capacities diminished, did so to a lesser extent.

All of these findings should be taken into account to alleviate the impact that this
infection is having not only on the health of our elders and the consequential health
expenses that this situation will have but also in terms of the barrier to personal autonomy
in the day to day lives of patients. It should be highlighted that the results of this study
were not altered by the possible improvement derived from early rehabilitation or the
worsening caused by an emerging disease. Data that substantiate our results would be of
vital importance for a multidisciplinary team in order to evaluate the deterioration of the
ADLs of the surviving elderly people, in order to establish an immediate and personalized
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rehabilitation plan, not only to preserve their health but also to preserve the quality of life
of these people after they recover from this disease.

Author Contributions: Data curation, B.T.-R.; Formal analysis, B.T.-R. and R.B.-d.-B.-V.; Investi-
gation, B.T.-R. and C.L.-P.; Methodology, B.T.-R., M.L.-I. and R.B.-d.-B.-V.; Project administration,
R.B.-d.-B.-V.; Resources, E.P.-B.; Supervision, D.L.-L., PM.-S. and R.B.-d.-B.-V.; Validation, E.P.-B.,
EN.-F, R].-F, L.C.-L. and M.L.-I.; Visualization, D.L.-L., M.L.-I. and R.B.-d.-B.-V.; Writing—original
draft, B.T.-R.; Writing—review & editing, D.L.-L., E.P-B., PM.-S., C.L.-P, EN.-E, R]J.-E, I.C.-L.,, M.L.-I.
and R.B.-d.-B.-V. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki, and approved by the Ethics Committee of Hospital Clinico San Carlos
(protocol code 21/251-E and 7 April 2021.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The dataset supporting the conclusions of this article is available
in the marta.losa@urjc.es in the Faculty of Health Sciences, Universidad Rey Juan Carlos, 28933
Madrid, Spain.

Acknowledgments: The authors thank to all the people for their participation in this study.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Lu, R; Zhao, X; Li, ].; Niu, P; Yang, B.; Wu, H.; Wang, W.; Song, H.; Huang, B.; Zhu, N.; et al. Genomic characterisation and
epidemiology of 2019 novel coronavirus: Implications for virus origins and receptor binding. Lancet 2020, 395, 565-574. [CrossRef]

2. Coronavirus Disease (COVID-19). Available online: https://www.who.int/emergencies/diseases/novel-coronavirus-2019
?gclid=CjwKCAiA9vOABhBfEiw ATCi7GK5w2uwLUcdq2R727fbXua9MPX7WsTpyO3PVYgzFqCPmK2M7X3S3iRoCwgQQAvD _
BWE (accessed on 5 February 2021).

3. Abellan, G.A.; Aceituno, N.P,; Ramiro, ED. Estadisticas Sobre Residencias: Distribucién de Centros y Plazas Residenciales
Por Provincia. Datos de Abril de 2019. Available online: http://envejecimiento.csic.es/documentos/documentos/enred-
estadisticasresidencias2019.pdf (accessed on 30 March 2021).

4.  Zalakain, J.; Davey, V.; Suarez-Gonzalez, A. The COVID-19 on Users of Long-Term Care Services in Spain. In International
Long-Term Care Policy Network; CPEC-LSE: Barcelona, Catalonia, May 2020.

5. Wiersinga, W.J.; Rhodes, A.; Cheng, A.C.; Peacock, S.J.; Prescott, H.C. Pathophysiology, Transmission, Diagnosis, and Treatment
of Coronavirus Disease 2019 (COVID-19): A Review. JAMA 2020, 324, 782-793. [CrossRef] [PubMed]

6.  Wu, C,; Chen, X; Cai, Y;; Xia, J.; Zhou, X,; Xu, S.; Huang, H.; Zhang, L.; Zhou, X.; Du, C.; et al. Risk Factors Associated With Acute
Respiratory Distress Syndrome and Death in Patients With Coronavirus Disease 2019 Pneumonia in Wuhan, China Supplemental
content. JAMA 2020, 180, 934-943. [CrossRef] [PubMed]

7. Zhou, F; Yu, T; Du, R; Fan, G; Liu, Y,; Liu, Z.; Xiang, J.; Wang, Y.; Song, B.; Gu, X,; et al. Clinical course and risk factors for mor-
tality of adult inpatients with COVID-19 in Wuhan, China: A retrospective cohort study. Lancet 2020, 395, 1054-1062. [CrossRef]

8. Garibaldi, B.T.; Fiksel, J.; Muschelli, J.; Robinson, M.L.; Rouhizadeh, M.; Perin, J.; Schumock, G.; Nagy, P; Gray, J.H.; Malapati, H.;
et al. Patient Trajectories Among Persons Hospitalized for COVID-19. Ann. Intern. Med. 2021, 174, 33—41. [CrossRef] [PubMed]

9. Hornuss, D.; Lange, B.; Schréter, N.; Rieg, S.; Kern, W.V.; Wagner, D. Anosmia in COVID-19 Patients. Clin. Microbiol. Infect. 2020,
10, 1426-1427. [CrossRef]

10. Vaira, L.A.; Salzano, G.; Deiana, G.; De Riu, G. Anosmia and Ageusia: Common Findings in COVID-19 Patients. Laryngoscope
2020, 130, 1787. [CrossRef]

11. Huang, C.; Wang, Y.; Li, X;; Ren, L.; Zhao, J.; Hu, Y.; Zhang, L.; Fan, G.; Xu, J.; Gu, X,; et al. Clinical features of patients infected
with 2019 novel coronavirus in Wuhan, China. Lancet 2020, 395, 497-506. [CrossRef]

12.  Chen, N.; Zhou, M.; Dong, X,; Qu, J.; Gong, E; Han, Y.; Qiu, Y.; Wang, J.; Liu, Y.; Wei, Y.; et al. Epidemiological and clinical
characteristics of 99 cases of 2019 novel coronavirus pneumonia in Wuhan, China: A descriptive study. Lancet 2020, 395,
507-513. [CrossRef]

13. Wang, D.; Hu, B.; Hu, C,; Zhu, F; Liu, X.; Zhang, J.; Wang, B.; Xiang, H.; Cheng, Z.; Xiong, Y.; et al. Clinical Characteristics of 138
Hospitalized Patients with 2019 Novel Coronavirus-Infected Pneumonia in Wuhan, China. JAMA 2020, 323, 1061-1069. [CrossRef]

14. Li, L,; Chen, D.; Wang, C.; Yuan, N.; Wang, Y.; He, L.; Yang, Y.; Chen, L.; Liu, G.; Li, X,; et al. Autologous platelet-rich gel for

treatment of diabetic chronic refractory cutaneous ulcers: A prospective, randomized clinical trial. Wound Repair Regen. 2015, 23,
495-505. [CrossRef] [PubMed]


http://doi.org/10.1016/S0140-6736(20)30251-8
https://www.who.int/emergencies/diseases/novel-coronavirus-2019?gclid=CjwKCAiA9vOABhBfEiwATCi7GK5w2uwLUcdq2R727fbXua9MPX7WsTpyO3PVYgzFqCPmK2M7X3S3iRoCwgQQAvD_BwE
https://www.who.int/emergencies/diseases/novel-coronavirus-2019?gclid=CjwKCAiA9vOABhBfEiwATCi7GK5w2uwLUcdq2R727fbXua9MPX7WsTpyO3PVYgzFqCPmK2M7X3S3iRoCwgQQAvD_BwE
https://www.who.int/emergencies/diseases/novel-coronavirus-2019?gclid=CjwKCAiA9vOABhBfEiwATCi7GK5w2uwLUcdq2R727fbXua9MPX7WsTpyO3PVYgzFqCPmK2M7X3S3iRoCwgQQAvD_BwE
http://envejecimiento.csic.es/documentos/documentos/enred-estadisticasresidencias2019.pdf
http://envejecimiento.csic.es/documentos/documentos/enred-estadisticasresidencias2019.pdf
http://doi.org/10.1001/jama.2020.12839
http://www.ncbi.nlm.nih.gov/pubmed/32648899
http://doi.org/10.1001/jamainternmed.2020.0994
http://www.ncbi.nlm.nih.gov/pubmed/32167524
http://doi.org/10.1016/S0140-6736(20)30566-3
http://doi.org/10.7326/M20-3905
http://www.ncbi.nlm.nih.gov/pubmed/32960645
http://doi.org/10.1016/j.cmi.2020.05.017
http://doi.org/10.1002/lary.28692
http://doi.org/10.1016/S0140-6736(20)30183-5
http://doi.org/10.1016/S0140-6736(20)30211-7
http://doi.org/10.1001/jama.2020.1585
http://doi.org/10.1111/wrr.12294
http://www.ncbi.nlm.nih.gov/pubmed/25847503

Int. J. Environ. Res. Public Health 2021, 18, 7258 10 of 11

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Richardson, S.; Hirsch, J.S.; Narasimhan, M.; Crawford, ].M.; McGinn, T.; Davidson, K.W.; Richardson, S.; Hirsch, J.S.; Narasimhan,
M.; Crawford, ].M.; et al. Presenting Characteristics, Comorbidities, and Outcomes among 5700 Patients Hospitalized with
COVID-19 in the New York City Area. JAMA 2020, 323, 2052-2059. [CrossRef] [PubMed]

Chen, G.; Wu, D.; Guo, W,; Cao, Y.; Huang, D.; Wang, H.; Wang, T.; Zhang, X.; Chen, H.; Yu, H.; et al. Clinical and immunological
features of severe and moderate coronavirus disease 2019. J. Clin. Investig. 2020, 130, 2620-2629. [CrossRef] [PubMed]
Buitrago-Garcia, D.; Egli-Gany, D.; Counotte, M.].; Hossmann, S.; Imeri, H.; Ipekci, A.M.; Georgia, S.; Nicola, L. Occurrence and
transmission potential of asymptomatic and presymptomatic SARSCoV-2 infections: A living systematic review and meta-analysis.
PLoS Med. 2020, 17, €1003346. [CrossRef]

Lovato, A.; De Filippis, C. Scholarly Review Clinical Presentation of COVID-19: A Systematic Review Focusing on Upper Airway
Symptoms. Available online: https:/ /us.sagepub.com/en-us/nam/open-access-at-sage (accessed on 5 February 2021).
Ceravolo, M.G; De Sire, A.; Andrenelli, E.; Negrini, F; Negrini, S. Systematic rapid “living” review on rehabilitation needs due to
COVID-19: Update to March 31st, 2020. Eur. J. Phys. Rehabil. Med. Ed. Minerva Med. 2020, 56, 347-353.

Li, J. Rehabilitation management of patients with COVID-19: Lessons learned from the first experience in China. Am. J. Phys.
Med. Rehabil. Med. 2020, 56, 335-338.

Lew, H.L.; Oh-Park, M.; Cifu, D.X. The War on COVID-19 Pandemic: Role of Rehabilitation Professionals and Hospitals. Am. J.
Phys. Med. Rehabil. 2020, 99, 571-572. [CrossRef]

Keith, R.A.; Granger, C.V.; Hamilton, B.B.; Sherwin, ES. The functional independence measure: A new tool for rehabilitation. Adv.
Clin. Rehabil. 1987, 1, 6-18. [PubMed]

Gill, T.M. Assessment of function and disability in longitudinal studies Journal of the American Geriatrics Society. NIH Public
Access 2010, 58, 308.

Okamoto, M.; Kito, M.; Yoshimura, Y.; Aoki, K.; Suzuki, S.; Tanaka, A.; Takazawa, A.; Yoshida, K.; Ido, Y.; Ishida, T.; et al. Using
the Barthel Index to Assess Activities of Daily Living after Musculoskeletal Tumour Surgery: A Single-centre Observational Study.
Prog. Rehabil. Med. 2019, 4, 20190010. [CrossRef]

Mabhoney, E1; Barthel, D.W. Functional evaluation: The barthel index. Md. State Med. ]. 1965, 14, 61-65. [PubMed]

Gresham, G.E.; Phillips, T.F,; Labi, M.L.C. ADL status in stroke: Relative merits of three standard indexes. Arch. Phys. Med.
Rehabil. 1980, 61, 355-358. [PubMed]

Moncayo-Hernandez, B.A.; Herrera-Guerrero, ].A.; Vinazco, S.; Ocampo-Chaparro, ].M.; Reyes-Ortiz, C.A. Sarcopenic dysphagia
in institutionalised older adults. Endocrinol Diabetes Nutr. 2021, 21, 00146-4.

Shah, S.; Vanclay, E.; Cooper, B. Improving the sensitivity of the Barthel Index for stroke rehabilitation. J. Clin. Epidemiol. 1989, 42,
703-709. [CrossRef]

Wade, D.T.; Collin, C. The barthel ADL index: A standard measure of physical disability? Disabil. Rehabil. 1988, 10,
64—67. [CrossRef]

WHO. Proposed Working Definition of an Older Person in Africa for the MDS Project; WHO: Geneva, Switzerland, 2016.

Cohen, J. A power primer. Psychol. Bull. 1992, 112, 155-159. [CrossRef]

Collin, C.; Wade, D.T.; Davies, S.; Horne, V. The barthel ADL index: A reliability study. Disabil. Rehabil. 1988, 10,
1061-1063. [CrossRef]

Cohen, M.E.; Marino, R.J. The tools of disability outcomes research functional status measures. Arch. Phys. Med. Rehabil. 2000, 81,
21-29. [CrossRef]

Green, ].; Young, J. A test-retest reliability study of the Barthel Index, the Rivermead Mobility Index, the Nottingham Extended
Activities of Daily Living Scale and the Frenchay Activities Index in stroke patients. Disabil. Rehabil. 2001, 23, 670-676.
[CrossRef] [PubMed]

Van Der Putten, ].J.M.E; Hobart, ].C.; Freeman, J.A.; Thompson, A.]. Measuring change in disability after inpatient rehabilitation:
Comparison of the responsiveness of the Barthel Index and the Functional Independence Measure. J. Neurol. Neurosurg. Psychiatry
1999, 66, 480-484. [CrossRef] [PubMed]

Guan, W,; Ni, Z,; Hu, Y,; Liang, W.; Ou, C.; He, J.; Liu, L.; Shan, H.; Lei, C.; Hui, D.S.; et al. Clinical Characteristics of Coronavirus
Disease 2019 in China. N. Engl. ]. Med. 2020, 382, 1708-1720. [CrossRef]

Fan, E.; Cheek, F,; Chlan, L.; Gosselink, R.; Hart, N.; Herridge, M.S.; Hopkins, R.O.; Hough, C.L.; Kress, ].P,; Latronico, N.; et al.
An official american thoracic society clinical practice guideline: The diagnosis of intensive care unit-acquired weakness in adults.
Am. ]. Respir. Crit. Care. Med. 2014, 190, 1437-1446. [CrossRef] [PubMed]

Brugliera, L.; Spina, A.; Castellazzi, P.; Cimino, P,; Tettamanti, A.; Houdayer, E.; Arcuri, P.; Alemanno, F.; Mortini, P.; lannaccone,
S. Rehabilitation of COVID-19 Patients. J. Rehabil. Med. 2020, 52, jrm00046. [CrossRef] [PubMed]

Ohtake, PJ.; Lee, A.C.; Scott, J.C.; Hinman, R.S.; Ali, N.A.; Hinkson, C.R.; Needham, D.M.; Shutter, L.; Smith-Gabai, H.;
Spires, M.C.; et al. Physical Impairments Associated with Post-intensive Care Syndrome: Systematic Review Based on the World Health
Organization’s International Classification of Functioning, Disability and Health Framework Physical Therapy; Oxford University Press:
Oxford, UK, 2018; Volume 98, pp. 631-645.

Hermans, G.; Van den Berghe, G. Clinical review: Intensive care unit acquired weakness. Crit Care. 2015, 19, 274.
[CrossRef] [PubMed]

Iwashyna, T.J.; Ely, EW.; Smith, D.M.; Langa, K.M. Long-term cognitive impairment and functional disability among survivors of
severe sepsis. JAMA 2010, 304, 1787-1794. [CrossRef] [PubMed]


http://doi.org/10.1001/jama.2020.6775
http://www.ncbi.nlm.nih.gov/pubmed/32320003
http://doi.org/10.1172/JCI137244
http://www.ncbi.nlm.nih.gov/pubmed/32217835
http://doi.org/10.1371/journal.pmed.1003346
https://us.sagepub.com/en-us/nam/open-access-at-sage
http://doi.org/10.1097/PHM.0000000000001460
http://www.ncbi.nlm.nih.gov/pubmed/3503663
http://doi.org/10.2490/prm.20190010
http://www.ncbi.nlm.nih.gov/pubmed/14258950
http://www.ncbi.nlm.nih.gov/pubmed/7406673
http://doi.org/10.1016/0895-4356(89)90065-6
http://doi.org/10.3109/09638288809164105
http://doi.org/10.1037/0033-2909.112.1.155
http://doi.org/10.3109/09638288809164103
http://doi.org/10.1053/apmr.2000.20620
http://doi.org/10.1080/09638280110045382
http://www.ncbi.nlm.nih.gov/pubmed/11720117
http://doi.org/10.1136/jnnp.66.4.480
http://www.ncbi.nlm.nih.gov/pubmed/10201420
http://doi.org/10.1056/NEJMoa2002032
http://doi.org/10.1164/rccm.201411-2011ST
http://www.ncbi.nlm.nih.gov/pubmed/25496103
http://doi.org/10.2340/16501977-2678
http://www.ncbi.nlm.nih.gov/pubmed/32286674
http://doi.org/10.1186/s13054-015-0993-7
http://www.ncbi.nlm.nih.gov/pubmed/26242743
http://doi.org/10.1001/jama.2010.1553
http://www.ncbi.nlm.nih.gov/pubmed/20978258

Int. J. Environ. Res. Public Health 2021, 18, 7258 11 of 11

42.

43.

44.
45.

46.

Rokni, M.; Ghasemi, V.; Tavakoli, Z. Immune responses and pathogenesis of SARS-CoV-2 during an outbreak in Iran: Comparison
with SARS and MERS. Rev. Med. Virol. 2020, 30, €2107. [CrossRef]

Singh, S.; Chowdhry, M.; Chatterjee, A.; Khan, A. Gender-Based Disparities in COVID-19 Patient Outcomes: A Propensity-
matched Analysis. medRxiv 2020. [CrossRef]

Wenham, C.; Smith, J.; Morgan, R. COVID-19: The gendered impacts of the outbreak. Lancet 2020, 395, 846-848. [CrossRef]
Martin, I.; Vrotsou, K.; Vergara, I.; Bueno, A. Andlisis factorial exploratorio del cuestionario VIDA de valoracién de actividades
instrumentales de la vida diaria. Aten. Primaria 2014, 46, 317-319. [CrossRef]

Curtis, J.R.; Kross, E.K.; Stapleton, R.D. The Importance of Addressing Advance Care Planning and Decisions about Do-Not-
Resuscitate Orders during Novel Coronavirus 2019 (COVID-19). JAMA 2020, 323, 1771-1772. [CrossRef]


http://doi.org/10.1002/rmv.2107
http://doi.org/10.1101/2020.04.24.20079046
http://doi.org/10.1016/S0140-6736(20)30526-2
http://doi.org/10.1016/j.aprim.2013.11.011
http://doi.org/10.1001/jama.2020.4894

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

