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Background

Stroke is one of the main causes of disability and the second 
in mortality [1]. Acute stroke is the 3rd cause of mortality, the 1st 
in disability in the adult population in developed countries and 
the 2nd in dementia. Its incidence increases according to age, 
its increase being directly proportional to population aging, 
reaching 280 episodes/100,000 inhabitants/year in >20 years 
[2]. With ischemic stroke mortality declining in all age groups, 
the prevalence of stroke continues to increase [3]. The trend 
towards an increasing incidence of ischemic stroke in the younger  

 
population adds to the large number of survivors who will live 
many years with their stroke-related disabilities [4]. At 6 months 
of follow-up, 26.1% of patients die, 41.5% achieve an independent 
life and 32.4% are dependent. Of the independent approximately 
44% suffer a functional dependency [5]. On the other hand, of the 
1,113,626 dependent people over 65 years of age, 73% (that is, 
811,746) are attributable to stroke, with a third of them developing 
mild dependence, in half of the situation’s moderate dependence 
and 16 % severe dependency. Among the most frequent deficits 
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are paralysis, gait and language disturbances, visual disturbances, 
cognitive disturbances, among others [5]. In relation to sex, it 
seems to have a significant effect on hospital mortality after 
stroke, with men tending to have worse results. Although there 
are controversies, since some studies have found a higher risk of 
mortality from stroke among women, others Research has shown 
that this increased mortality risk exists only in patients with 
subarachnoid heamorrhage. Recurrent stroke is postulated to be 
an independent predictor of poor long-term outcomes [5].

In relation to direct costs, the treatment, prevention, and 
diagnosis of stroke consume between 3-4% of public health 
spending in our country, 76% of which is attributable specially to 
spending on the hospitalization process. This data becomes more 
relevant considering that annually around 1,288,010 hospital 
stays are calculated for stroke (more than those caused by 
ischemic heart disease) in our country. On the other hand, the cost 
of stroke during the first year is around 20,000-30,000 euros [5]. 
Finally, it is highlighted that stroke not only has costs attributable 
to the disease process itself, but that it is of special mention, the 
cost on informal caregivers, which is between 801.7-1,243.9 
million euros and developed comorbidities amount to spending 
1,125.3-1,746.0 million euros. With around 50% of stroke 
survivors going straight home from acute care, family caregivers 
play a central role in supporting them as they transition through 
rehabilitation and back to community life [6]. In relation to the 
second point, indirect costs, stroke in Europe is responsible for 
6.8% of disability-adjusted life years (DALYs), occupying second 
place ahead of dementia and Alzheimer’s, the latter being in 5th 
place. In Spain, of every 100 DALYs due to stroke, 62.1% will mean 
death and 37.9% will be years lived with disability [7].

The functional evolution of the patient after a stroke is 
classically established in three periods. An acute period that goes 
from the onset of symptoms to hospital discharge, a subacute 
period in which there is a progressive functional improvement, 
which continues in most cases during the first 3-6 months and 
finally a chronic phase functional stabilization. Some authors 
postulate a progressive functional improvement beyond 12 
months when accompanied by rehabilitation treatment, and on 
the contrary a progressive functional deterioration in the absence 
of specific rehabilitation therapy [5]. Most attention to stroke 
patients has commonly focused on the acute phase, where recent 
efforts and medical advances have managed to reduce morbidity 
and mortality. However, studies focused on the subacute phase 
are less frequent, and those that focus on longer-term evolution 
are rare [5]. A variety of ADL assessment scales had been used, 
these included the Barthel Index (BI), the modified BI (MBI), the 
Functional Independence Measure (FIM), the Stroke Impairment 
Assessment Set (SIAS), and the modified Rankin Scale (mRS) [8]. 
Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
was identified in December 2019 and caused a global pandemic 
of coronavirus disease 2019 (COVID-19) [9]. At the beginning 

of 2021, more than 110 million people have been infected, with 
more than 60 million recovered and nearly 2.5 million deaths 
[10,11]. Besides, risk factors for mental health professionals were 
identified in more than 90% of nurses, affecting their psychological 
state with feelings of exhaustion, emotional overload [12]. All non-
urgent clinical activities, such as surgical interventions, follow-
ups, treatments, tests, were suspended. Operating theatres were 
converted to intensive care units and several health professionals 
moved to COVID wards to support their colleagues, retired staff 
returned to work to overcome staff shortages, several health 
professionals moved out of their homes, even so, many of them 
became infected or even died [11]. Thus, the aim of this study is to 
determine the functional repercussion in patients with ischemic 
stroke during the SARS-CoV-2 pandemic.

Methods

Study Design and patients

This is a retrospective study of consecutive patients with 
ischaemic stroke at our institution between January 2019 to May 
2021.

Patient selection

Inclusion criteria were anterior or posterior circulation acute 
cerebral occlusion, age > 18 years, with NIHSS ≥ 6. All patients 
received intravenous thrombolysis before intervention and < 
4.5 hours from symptom onset, following the guidelines of the 
Spanish Society of Neurology. Thus, time from symptom onset to 
hospital arrival was < 4.5 hours.

Exclusion criteria were as follows: (a) presence of intracranial 
haemorrhage, (b) Pregnant patients.

Variables and data collection

Demographics: age; gender; start date of the study (dd/mm/
yyyy) and Barthel index.

Imaging evaluation

At admission and after a clinical evaluation by a neurologist, 
the majority of patients underwent a baseline CT scan, supra-
aortic and cerebral CT angiography, and cerebral perfusion CT. 
The other patients underwent to MRI, the DWI sequence was used 
to determine ASPECTS score. The ASPECTS analysis is performed 
on two axial sections of the CT, the first at the level of the thalamus 
and ganglia base (plane A) and the second adjacent to the upper 
edge of the ganglia of the base, without visualizing it (plane B). In 
both planes, the territory of the middle cerebral artery is divided 
into 10 regions, each valuing 1 point (M1-M10). Each affected area 
subtracts 1 point and the value of “normality” is set to 10 points.

Study Outcomes

Clinical outcome was measured with Barthel Index 
considering: Unable to perform task (<20 points), attempts task 
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but unsafe (20-35 points), moderate help required (40-55 points), 
minimal help required (60-95 points) and fully independent (100 
points).

Statistical and Data Analysis

A descriptive analysis was carried out using measures of 
central tendency (mean (M)) and dispersion (standard deviation 
(SD) when it was considered appropriate for quantitative 
variables, and percentages for qualitative variables). To analyse 
the differences between groups, the Chi2 test was used for the 
qualitative variables. A significance level of 0.05 was chosen 
to select the variables finally included in the binary logistic 
regression model. All analyses and calculations were performed 
using the statistical package PASW (v. 24.0; SPSS Inc., Chicago, 
Illinois).

Results

The total number of admissions for ischemic stroke in 2019 
was 225 patients; in 2020 it was 261 and from January to May 
31, 2021, it was 121 patients. During the months of March, 
April, and May 2019, 15, 18 and 18 patients were hospitalized, 
respectively; in 2020 it was 16, 14 and 15 patients, in 2021 it 
was 30, 15 and 24 patients. To observe the characteristics of the 
sample a contingency table was made (Table 1). The distribution 
in the moderate and severe degrees has been higher for the year 
2020, in the independent and mild degrees it has been higher in 
the years 2019 and 2021, for the degree of total dependence it has 
been higher in the years 2019 and 2021. No significant correlation 
was found between age and the result of the Barthel scale or 
between the year in which the stroke occurred and the result of 
the Barthel scale (Table 2).

Table 1: Contingency table.

Variables Frequency Percentage Mean SD Min Max Q1 Q2 Q3

Year

March-May 2019 225 33.4

 2020 260 38.6

2021 189 28

Age

<65 143 21.2

73.99 11.69 28 97 66 76 8365-80 293 43.5

>80 238 35.3

Sex

Male 384 57        

Female 290 43        

Barthel Score

Unable to perform task (<20 
points) 58 8.6

76.15 30.61 0 100 60 90 100

Attempts task but unsafe (20-35 
points) 31 4.6

Moderate help required (40-55 
points) 48 7.1

Minimal help required (60-95 
points) 218 32.3

Fully independent (100 points) 305 45.3

No dates 14 2.1

Total 674 100

Table 2: Correlation table applying Chi2 test.

Year p-value

2019 2020 2021  

Age (n)  0.374

<65 (143) 48 (33.6) 55 (38.5) 40 (28)

 
65-80 (293) 87 (29.7) 122 (41.6) 84 (28.7)

>80 (238) 90 (37.8) 83 (34.9) 65 (27.3)

n= 674 225 (33.4) 260 (38.6) 189 (28)
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Sex (n)  0.522

Male (384) 126 (32.8) 155 (40.4) 103 (26.8)

 Female (290) 99 (34.1) 105 (36.2) 86 (29.7)

n= 674 225 (33.4) 260 (38.6) 189 (28)

Barthel (n)  0.598

<20 points (58) 17 (29.3) 24 (41.4) 17 (29.3)

 

20-35 points (31) 9 (29) 13 (41.9) 9 (29)

40-55 points (48) 13 (27.1) 20 (41.7) 15 (31.3)

60-95 points (218) 87 (39.9) 75 (34.4) 56 (25.7)

100 points (305) 96 (31.5) 125 (41) 84 (27.5)

n= 660 222 (33.6) 257 (38.9) 181 (27.4)  

Discussion

In this study, the total number of admissions for ischemic 
stroke in 2019 was 225 patients; in 2020 it was 261 patients and 
from January to May 31, 2021, it was 121 patients. During 2021 
there has been an increase in the number of hospitalized patients, 
probably related to the effects derived from the SARS-CoV-2 
infection. Over the last two decades, the absolute number of people 
experiencing a first episode of stroke, the number of survivors 
after having a stroke, and the number of years of life lost have all 
increased. Consequently, survivors need and use numerous health 
resources, including intensive care, rehabilitation, social and 
community services [13,14]. With the progressive aging of the 
population, the magnitude of the problem and its consequences 
are increasing [15,16]. Implementation of regional and national 
stroke care and quality systems and improvement initiatives 
have a significant impact on reducing stroke-related morbidity 
and mortality and improving outcomes [5,17]. The mean age in 
this study was 73.99 years (SD: 11.69 years). The distribution by 
groups has been 140 patients for <65 years; of 286 patients for 
the group of 65-80 years and of 234 patients for the group of >80 
years. The results in relation to age compared to other studies 
are very similar. Dura Mata et al. [18] determined a mean age of 
72.44 years with a standard deviation of 10.1 years; Sajobi et al. 
[19] observed that the mean age was 68.1 years; Queralt-Tomas 
[16] of 71.9 years with a standard deviation of 12.3 years and 
Kaesmacher et al. [20] determined an age of 72.9 years with a 
standard deviation of 13.9 years [2, 16,19].

The mean age in the main RCTs ranges from 66-71 years, 
an interval in which our sample also falls [21-26]. Age was 
independently associated with outcome in the overall cohort, 
although this association could not always be identified after 
adjusting for other predictive variables, results consistent with 
current scientific evidence [2,27]. Patient functionality after 
stroke is significantly associated with the likelihood of hospital 
readmission and is an important outcome to consider in stroke, 
especially considering recent Medicare avoidable readmission 
policies. Patients with poor function, at the time of discharge, are 
also more likely to need long-term care and intensive rehabilitation 

plans, which implies a greater financial impact and more serious 
consequences for the family of the stroke survivor [28]. In relation 
to the subacute phase, the evaluation of the functional status of 
the ABVD is recorded in only 24.6% of the cases at discharge and 
for six months after the episode in the primary care database; 
functional status after stroke is a predictor of long-term mortality 
[23]. Autonomy has been found to be a fundamental precondition 
for effective participation. Previous research has described 
autonomy as the ability to make decisions, feel in control of the 
activities in which to participate and how these activities are 
carried out, it is important to consider this concept since the 
objective was to capture the quality of participation rather than of 
only the frequency in the activities [29].

The first six months after stroke are critical for rehabilitation 
with the ultimate goal of returning the individual to a satisfactory 
level of participation [5]. Functionality has become a broad 
term that includes the interaction of positive aspects between 
the 3 main components of the International Classification of 
Functioning (ICF): body functions and structures; activity and 
participation; and environmental and personal factors. With 
this model, the environment is viewed as either a facilitator or a 
barrier to functional recovery [30]. The authors found that 48% 
of the studies only evaluated body functions, 1% evaluated body 
structures, 45% only evaluated activity and/or participation, and 
7% evaluated environmental factors. These findings demonstrate 
that post-stroke functionality has not yet been comprehensively 
assessed, as recommended by the ICF [30]. In a sample of 237 
stroke survivors with a predominantly mild stroke at baseline, 
one study found that more than a quarter of survivors after seven 
years remained inactive on many items related to housework. 
About 91.5% lived independently without the help of community 
services, however, the participants depended on other reference 
persons for activities such as preparing meals, doing laundry or 
housework. Having to depend on others for activities of daily 
living affects not only stroke survivors but also the primary 
caregiver [4].

Both Teasdale and Walsh reported changes and restrictions 
in leisure activities in 60% of their samples [31]. Sveen, et al. [32] 
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have suggested that a possible explanation for this is that these 
activities would require higher cognitive and social skills than 
activities carried out within the family environment. Compared 
to other studies, the functional results at discharge are similar, 
for example Törnbom, et al. [29] places in their sample 38% with 
mild or moderate disability and 41% with severe disability (value 
3-5 of the mRS). In this study, the mean of the Barthel scale score 
was 76.15 points (SD: 30.62 points). The distribution has been 
58 patients for total dependence (<20 points); of 31 patients for 
severe dependence (20-35 points); of 48 patients for moderate 
dependence (40-55 points); of 218 patients for mild dependence 
(50-95 points) and 305 patients for independence (100 points), 
results similar to the previously mentioned studies.

Regarding the functional result, the mean value of the Barthel 
scale at discharge was calculated, being 71.16 points for 2019, 77 
points for 2020 and 73.71 points for 2021. The frequencies by 
degrees of affection were for the year 2019 independent 37.3%, 
mild dependency 38.09%, moderate dependency 7.93%, severe 
dependency 4.76% and total dependency 4.76%; for the year 2020 
it was independent 47.82%, mild dependency 28.98%, moderate 
dependency 10.14%, severe dependency 10.14% and total 
dependency 8.69%; finally, for the year 2021 it was independent 
for 40.9%, mild dependency for 36.36%, moderate dependency 
for 7.27%, severe dependency for 2.73% and total dependency 
for 12.72%. The distribution in the moderate and severe degrees 
has been higher for the year 2020, in the independent and mild 
degrees it has been higher in the years 2019 and 2021, for the 
degree of total dependence it has been higher in the years 2019 
and 2021. Compared to other studies, our results are similar. Jagini 
and Suresh [33] determined an asymptomatic-mild degree of 
disability in 75% of their sample and moderate-severe incapacity 
in 25% at three months. Another study determined that 25% of 
their sample improved their mRS values by one or more degrees 
between 3 months and 1 year [34].

In the DEFUSE 3 study, around 50% showed grade 0-1 on the 
mRS scale and around 80% grade 0-2. On the other hand, in the 
HERMES meta-analysis, it was shown in 25%-10% (intervention 
vs alteplase alone) grade 0-1 and 46%-25% (intervention 
vs control) grade 0-2. The results of our study are similar to 
those shown in the main RCTs, although there are significant 
differences if we compare them with the recent advances 
developed in the DEFUSE 3 study [26,35]. Sánchez Lozano, et 
al. [36] determined no functional impairment in a third of their 
sample, mild disability in half of the sample, and moderate-severe 
impairment in the remaining proportion at 6 months. Ganesh 
et al. [34] independently predicted dementia at 5 years and 
institutionalization by determining the value of the mRS between 
3-5 as higher risk of dementia compared to the other grades, in 
addition, each step in the mRS scale was associated with a jump 
in the risk of dementia and subsequent institutionalization of the 
patient.

In Spain, results have been published after rehabilitation of 
patients with moderate to very severe initial loss and disability. 
Between 60 and 75% of these patients with moderate to very 
severe involvement recovers the ability to walk independently, 
and a percentage close to 50% recover levels of functional 
independence in activities of daily living, obtaining functional 
gains with multidisciplinary rehabilitation treatment in acute 
and subacute phase, greater than 50 points on the Barthel scale 
[36]. Articles suggested that a BI score ≧90 with mRS ≦2 to be the 
optimal cut-off score to define a favourable outcome, but recent 
articles have reported that BI ≧75 and mRS ≦2 could be used to 
define a favourable outcome in acute stroke patients [37]. The 
average scores of muscle strength of the affected upper limbs and 
lower limbs were 2.3±1.7 and 2.9±1.5, respectively [8]. After the 
first stroke, 44.9% of stroke survivors go directly home and the 
percentage of patients in each degree of dependency triples with 
a greater loss in the previous Barthel score among women (7.3) 
than in men (3.6) [16].

Mobility and independence assessments in ABVD continue to 
be the most frequently used measures in rehabilitation studies. 
With a trend towards an increase in the number of stroke 
survivors returning to independent living, these measures are 
probably insufficient to capture the demands of everyday life [5]. 
In describing ABVD as a measure of long-term stroke outcome, 
it is important to separate the ability to perform ABVD, such as 
feeding, dressing, and managing personal hygiene, from the ability 
to participate in more complex activities, such as housework, 
social activities, and paid work, called instrumental activities of 
daily living (IADL) [4]. IADL addresses a distinctly higher level 
of ABVD and consists of the more complex daily tasks that must 
be performed for the stroke survivor to continue living in the 
community. Exploring community integration and long-term 
needs up to five years after stroke [5]. Queralt-Tomas [16] proposes 
that nursing professionals carry out interventions according to 
general practice to provide continuity of care for stroke patients 
throughout the stroke recovery trajectory and also support for 
older caregivers. beyond the length of the patient’s hospital stay. 
Integrated care is desirable and constitutes a reference model for 
all situations considered.

Teaching and discharge planning can help families of stroke 
survivors make long-term arrangements specific to the expected 
functional outcome. Families may need modifications to the 
home environment, such as ramps, grab bars in the shower, and 
easy access beds. The earlier these plans are put into place, the 
sooner an impeded stroke patient can be discharged, reducing the 
length of a patient’s hospital stay [28]. Nurses must participate in 
research on the results in the functionality of patients, add services 
based on new technologies, lead support groups and educational 
resources, and administer telecare supervision in order to 
perform comprehensive care, while that the use of resources 
would be minimized, and accessibility would be improved [16]. 
Even so, knowledge of the long-term results of stroke, that is, 
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beyond the first year, is scarce. With the global burden of stroke 
increasing, estimates of long-term outcomes and evaluation of 
prognostic factors are increasingly important for planning health 
service resources, providing evidence-based rehabilitation after 
care settings acute and also offer information for survivors and 
their families [4,7].

Conclusion

In this study, a progressive increase in admissions for stroke 
is observed over the 3 years, there is no evidence that this factor 
is due to the pandemic, it could be related to population aging 
and increased life expectancy. No relationship is seen between 
the SARS-CoV-2 pandemic and worsening of functionality. The 
structural changes during the pandemic and the reduction in 
personnel have not affected the diagnosis and involvement of 
ischemic stroke. The effort of the staff, to maintain adequate care, 
has been decisive in the functional results of the patients.
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