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Abstract. The aim of the present study was to determine
the health-related quality of life of stroke patients and their
caregivers during the fifth wave of the COVID-19 pandemic.
A total of 70 patients who had been diagnosed with stroke
between October 2021 and March 2022 and 70 caregivers
were included in the present study. A prospective follow-up
study assessing the quality of life at baseline was conducted
after 3 months for both patients and their caregivers. A linear
regression analysis was performed to evaluate potential
associations between quality of life and assessed factors. The
results revealed that age, sex, employment status, hospitaliza-
tion period, type of stroke, Barthel index for activities of daily
living (ADL) and discharge Modified Rankin Scale (mRS),
were significant determinants of the 90-day Health-Related
Quality of Life (HRQoL). An important clinical change in the
QoL score was estimated for both post-stroke patients and their
caregivers. The decrease of the HRQoL of patients was statisti-
cally influenced by a higher value of ADL (P=0.014), whereas,
in the case of their caregivers, the decrease of HRQoL was
primarily influenced by the QoL of patients after 3 months
(P=0.043). The present study identified some important key
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factors with direct consequences on HRQoL regarding stroke
survivors and their caregivers.

Introduction

Stroke is a leading cause of long-term disability, morbidity
and mortality globally (1). Worldwide, stroke is the second
leading cause of mortality (2,3), and has continued to
increase in recent years. A major economic and social burden
is the high prevalence of stroke because the psychological,
social and physical consequences of strokes on patients are
devastating (4). Stroke influences personal autonomy and
quality of life (QOL). QOL is an important healthcare issue
in patients with stroke which is influenced by various factors
such as sex, age, comorbidity, mood and disability (5,6). In
addition, patients with silent strokes remain poorly treated
because the symptoms are clinically undetectable and
difficult to discover (7-9).

The majority of stroke patients suffer from ischemic stroke
and are older than 65 years. Post-stroke survivors are affected
in multiple ways. First, motor impairment is the main factor
that contributes to a decrease of social activities and gives rise
to emotional and behavioural changes in post-stroke patients.
Cognitive impairments are also important sequelae after
stroke. Mental and emotional instability due to brain signal-
ling pathway disruption early after stroke is a key factor that
affects the post-stroke recovery and decreases QoL. However,
long-term emotional and behavioural changes are challenging
issues to be addressed (7-9).

In addition, post-stroke depression (PSD) is an important
aspect to deal with in stroke survivors and their families. PSD
is one of the main contributors to a diminished QoL after
stroke and an increase in mortality (10,11). Notably, one third
of post-stroke survivors are affected by PSD in the early stage
after stroke but also, after several years after stroke onset.

Despite the research effort made in the field of strokes,
clinical studies in the Romanian population are scarce.
Management of stroke remains frequently limited by state of
the art rehabilitation facilities and by financial considerations
hindering access to thrombolytic therapy (12).
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Coronavirus disease-19 (COVID-19) first occurred in
Wuhan, China; it was declared a pandemic in March 2020
and subsequently became a major global health threat. Since
2021, over 100 million individuals from 210 countries have
been confirmed to have been infected with the COVID-19
virus (13).

In Romania, the first case of infection with the new
coronavirus was confirmed on February 26, 2020 and the
first three deaths were recorded on March 22, 2020 reaching
a maximum of 591 deaths per day on November 2, 2021.
The virus is expected to remain active until 2024 even after
adequate control measures, particularly with the emergence of
numerous mutants called variants of concern, including B.1.1.7
(alpha), B.1.617.2 (delta), and B.1.1.529 (omicron) (14).

PSD is frequently under-detected and under-treated due to
social stigma and cognitive deficits that mask the post-stroke
depression symptoms. Mental and physical health assess-
ments are crucial in the determination of post-stroke cognitive
complications including PSD and long-term outcomes in
stroke patients. The QoL indicator is useful to assess beneficial
or detrimental changes in patients with stroke after treatment.
However, the functional outcome after stroke depends on
multiple factors. The hypothesis of the authors is that assess-
ment of the Health-Related Quality of Life (HRQoL) is a
powerful tool that can improve the diagnosis of post-stroke
comorbidities, including PSD and predict the long-term
outcome of stroke survivors (10,11).

However, an important factor that influences PSD devel-
opment is the absence of family support. The incidence of
post-stroke mental complications is increased in individuals
without family support. On the other hand, the caregivers of
stroke patients are often neglected. There is a lack of tools,
that enable the investigation of the impact of stroke on the QoL
of caregivers. Since, QoL of caregivers is directly associated
with the long-term outcome of post-stroke survivors, there is
an urgent need to correctly identify the effects of stroke from a
social point of view. This gap of knowledge is even more deep
regarding informal caregivers, which are the main support
system in low and middle-income countries. This is due to
limited access and limited resources in the transitional period
from hospital to home-care services (10,11).

Since post-stroke recovery is strongly dependent by
socio-cultural, genetic and personal factors, the aim of the
present study was to identify socio-demographic key factors
that play a role in the impairment of the HRQoL of patients or
their caregivers, in the southern part of Romania. The findings
of the present study may provide an improved understanding of
the socio-cultural differences in stroke-related complications,
and in the identification of the optimal specific interventions,
in the multimodal approach therapy of post-stroke survivors.
In addition, the present study may aid in attracting attention
on the critically decreasing QoL of stroke-survivors and their
caregivers, thus, leading to significant improvements through
the development of adapted health policy strategies.

Materials and methods
Ethical issues. The present study was approved (Registration

no. 156/2021) by the Academic and Scientific Ethics and
Deontology Committee of the University of Medicine and

Pharmacy in Craiova (Craiova, Romania) according to the
European Union Guidelines (Declaration of Helsinki). All
the patients signed an information and acceptance form to be
included in the present study.

Study design. A total of 70 patients out of 95, diagnosed with
ischemic stroke (mild and severe) between October 2021 and
March 2022, were included in the present study. The inclusion
criteria were as follows: i) Only patients who had a caregiver
also willing to participate in the present study, >18 years of age;
ii) consecutive patients; and iii) patients that returned home
after the discharge. The exclusion criteria were as follows:
i) Patients not adherent to the questionnaire; ii) patients in a
coma or non-cooperative; and iii) patients with a caregiver that
did not adhere to the questionnaire. The present study consti-
tutes a prospective follow-up study.

In order to assess the most difficult period according to
a previous study (15), namely, the transitional period from
hospital care to home care, assessment was performed at two
time points: i) A baseline time point at the end of the hospital-
ization period and ii) after three months of home care.

Examination and tools. The demographic variables included
were sex, age, marital status, employment status, urban/rural
environment, level of education, smoking, obesity, number of
comorbidities and family support. The communication defi-
ciency (no deficiency, with aphasia, dysarthria, aphasia and
dysarthria), lesion location (right, left, base), hospitalization
days, Trial of Org 101072 in Acute Stroke Treatment (TOAST),
activities of daily living (ADL), Barthel Index, discharge
Modified Rankin Scale (mRS) score and HRQoL, were
included. In order to appreciate the functional outcome, avail-
able scale assessment was performed by a trained specialist.

ADL is a scale that was first used for functional assessment
status of elderly individuals associated with daily living activi-
ties. This tool can be used as a self-report or by indirect/direct
observation. The ADL scale includes 5 parameters: Personal
hygiene, dressing, toilet hygiene, mobility and self-feeding. The
ADL score is between 0-7, where 0 indicates total dependance
and 7 indicates independance. The ADL scale is currently
used for chronically ill patients (4).

The Barthel index is a stroke severity scale consisting of
10 activities including feeding, personal toileting, bladder and
bowel control, movement from chair or bed, and walking or
use of stairs. Similar to the ADL scale, it can be conducted
as a self-report or through indirect/direct observation. Each
parameter is rated according to the ability of whether the
patient can or cannot perform a task. The index rating is in the
0-100 range, where 0-20 is considered total dependency and
100 is independency (5).

TOAST is a tool used as a stroke classification system that
establishes five stroke subtypes and the stratification of stroke
patient in clinical studies (16).

The 15-dimensional (15D) HRQoL measure is a generic
and validated questionnaire that explores 15 dimensions
(mobility, vision, hearing, breathing, sleeping, eating, speech,
excretion, usual activities, mental function, discomfort and
symptoms, depression, distress, vitality and sexual activity),
through a 15D score representing the overall HRQoL on a 0-1
scale (O=being dead and 1=full health). The translated version
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for the Romanian population (17) that was successfully applied
on stroke patients (17-19), was used.

Statistical analysis. Statistical analysis was performed using
SPSS version 20 (IBM Corp.). Descriptive statistics included
calculation of the mean, median, standard deviation (SD)
and interquartile range. Matched samples were compared
using Wilcoxon's signed-rank test. Violin plots were drawn to
visualize the distribution of HRQoL across the two assessed
periods of time in such a manner that those distributions could
be compared. Spearman's correlation analysis was performed
to illustrate the correlations between the variables. The
heatmap matrix was drawn in order to visualize the strength
and direction of the correlations. Colours ranged from bright
blue (strong positive correlation; r=1.0) to bright orange (strong
negative correlation; r=-1.0). P<0.05 was considered to indi-
cate a statistically significant difference.

Results

Characteristics of patients and their caregivers. From October
2021 to March 2022, 70 patients with stroke were treated at the
Department of Neurology of the Neuropsychiatry Hospital of
Craiova (Craiova, Romania) and were included in the present
study.

The characteristics of the patients are revealed in Table I.
The mean age of patients was 67.91 (SD, 12.39; range, 32-86)
years. Females (41/70; 58.6%) were slightly more than males
and the majority of the patients (38/70; 54.3%) were married.
The most common comorbidities were hypertension (15.7%)
and chronic obstructive pulmonary disease (15.7%).

The characteristics of the caregivers of the patients are
revealed in Table II. Their mean age was 50.67 (SD, 12.72;
range 25-75) years. Most of the caregivers were employed
(51.4%), female (62.9%), and were the children of the patients
(44.3%).

The response rate to the 15D questionnaire was 100% for
both patients and the caregivers of the patients. The progres-
sion of the 15D scores at baseline and the follow-up visit are
revealed in Fig. 1. A statistically significant decreased HRQoL
was observed in the follow-up visit, after 3 months of home
care, than at the end of the hospitalization period (P<0.0001).

Descriptive data of the HRQoL. The 15D scores of patients
with stroke were low at baseline and further decreased at the
follow-up visit, after 3 months (Fig. 1): Mobility (0.49+0.15 vs.
0.4+0.14), vision (0.55+0.21 vs. 0.42+0.15), hearing (0.6+0.21
vs. 0.44+0.23), breathing (0.52+0.19 vs. 0.46+0.16), sleeping
(0.57£0.22 vs. 0.5+0.19), eating (0.49+0.16 vs. 0.32+0.14),
speech (0.49+0.17 vs. 0.39+0.12), excretion (0.44+0.13 vs.
0.35+0.13), usual activities (0.45+0.16 vs. 0.37+0.15), mental
function (0.41+0.12 vs. 0.29+0.1), discomfort/symptoms
(0.45+0.17 vs. 0.39+0.16), depression (0.57+0.17 vs. 0.4+0.1),
distress (0.55+0.16 vs. 0.35+0.11), vitality (0.57+0.15 vs.
0.46+0.13), sexual activity (0.51£0.17 vs. 0.39+0.15), total 15D
score (0.51+0.13 vs. 0.4+0.12).

All 15 dimensions were statistically lower than baseline, as
revealed in Table III. The difference regarding the values was
>0.015 for all indicators, thus, the change was also considered
clinically important.

Table I. Characteristics of the patients enrolled in the study.

Total no. of

Demographics patients (N=70)
Male sex, no. (%) 29 (41 .4%)
Age (years), mean (SD) and 6791 (12.39)
median (IQR) 68.5 (60-79)
Marital status

Married 38 (54.3%)

Single 2 (2.9%)

Divorced 10 (14.3%)

Widowed 20 (28.6%)
Employment status

Employed, no. (%) 15 (21.4%)

Unemployed, no. (%) 14 (20%)

Retired, no. (%) 41 (58.6%)
Education level

Middle School 19 (27.1%)

High School 46 (65.7%)

College or University 5 (7.1%)
Environment

Urban 37 (52.9%)

Rural 33 (47.1%)
Smoking

Never 35 (50%)

Former smoker 35 (50%)
Obesity

No obesity 47 (67.1%)

I 19 (27.1%)

I 4 (5.7%)

Familial support, yes (%) 46 (65.71%)

No. of comorbidities (%)

0 3(4.29%)
1 63 (90.0%)
2 4 (5.71%)
Comorbidities
Hypertension, no. (%) 11 (15.7%)
Diabetes, no. (%) 9 (12.9%)
Bronchial asthma, COPD 11 (15.7%)
Heart failure 4 (5.7%)
Glaucoma 3(4.2%)
TOAST
Large-artery atherosclerosis 15 (21.4%)
Cardioembolism 11 (15.7%)
Small-vessel occlusion 17 (24.3%)
Stroke of other determined etiology 17 (24.3%)
Stoke of undetermined etiology 10 (14.3%)
ADL 2.80 (0.88%)

Barthel index 32.29 (8.63%)

SD, standard deviation; IQR, interquartile range; COPD, chronic
obstructive pulmonary disease; TOAST, Trial of Org 101072 in Acute
Stroke Treatment; ADL, activities of daily living.
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Table II. Characteristics of the caregivers of stroke patients
enrolled in the study.

Total no. of

Demographics caregivers (N=70)
Male sex, no. (%) 26 (37.1%)
Age (years), mean (SD) and 50.67 (12.72)
median (IQR)
Type

Parents 1 (1.4%)

Brother/sister 5(7.1%)

Wife/husband 23 (32.9%)

Children 31 (44.3%)

Grandchildren 10 (14.2%)
Employment status

Employed, no. (%) 36 (51.4%)

Unemployed, no. (%) 20 (30%)

Retired, no. (%) 13 (18.6%)
Level of education

Middle School 9 (12.9%)

High School 42 (60%)

College or University 19 (27.1%)

SD, standard deviation; IQR, interquartile range.

Table III. Comparison of the 15D assessment of stroke patients
between two time points (baseline and after 3 months).

Mean Standard

Dimension difference deviation Significance
Mobility -0,098073  0,1142439 <0.0001
Vision -0,125993  0,1237864 <0.0001
Hearing -0,152793  0,1158872 <0.0001
Breathing -0,058933  0,1083690 <0.0001
Sleeping -0,066443  0,1131272 <0.0001
Eating -0,176349  0,1107134 <0.0001
Speech -0,094429  0,1239735 <0.0001
Excretion -0,087267  0,1196142 <0.0001
Usual activities -0,075794  0,1260933 <0.0001
Mental function  -0,122897  0,1058255 <0.0001
Discomfort and -0,050396  0,1009079 <0.0001
symptoms

Depression -0,164797  0,1260221 <0.0001
Distress -0,196131  0,0989375 <0.0001
Vitality -0,116026  0,1209333 <0.0001
Sexual activity -0,115749  0,1194684 <0.0001
15D score -0,107696  0,0373576 <0.0001

15D, 15 dimensions.

Similarly, the HRQoL was also decreased for the care-
givers of the patients, as revealed in Fig. 2. The 15D scores of
the caregivers of the patients were low at baseline and further
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Figure 1. Mean 15D score and health-related quality of life dimensions for
stroke patients before and after stroke treatment. 1, Mobility; 2, Vision; 3,
Hearing; 4, Breathing; 5, Sleeping; 6, Eating; 7, Speech; 8, Excretion; 9,
Usual activities; 10, Mental function; 11, Discomfort and symptoms; 12,
Depression; 13, Distress; 14, Vitality; 15, Sexual activity; Score, 15D Score.
Time=0.0 (baseline), at the end of the hospitalization period; Time=1.0, after
3 months of home care. 15D, 15 dimensions.
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Figure 2. Mean 15D score and health-related quality of life dimensions for
the caregivers of stroke patients at baseline and follow-up visit. 1, Mobility;
2, Vision; 3, Hearing; 4, Breathing; 5, Sleeping; 6, Eating; 7, Speech; 8,
Excretion; 9, Usual activities; 10, Mental function; 11, Discomfort and symp-
toms; 12, Depression; 13, Distress; 14, Vitality; 15, Sexual activity; Score,
15D Score. Time=0 (baseline), at the end of the hospitalization period;
Time=1, after 3 months of home care. 15D, 15 dimensions.

decreased after the follow-up visit that occured 3 months
later: Mobility (0.93+0.14 vs. 0.90+0.17), vision (0.86+0.15
vs. 0.77+0.13), hearing (0.92+0.14 vs. 0.82+0.16), breathing
(0.88+0.15 vs. 0.82+0.16), sleeping (0.90+0.13 vs. 0.80+0.16),
eating (0.94+0.13 vs. 0.92+0.16), speech (0.92+0.13 vs.
0.89+0.14), excretion (0.91+0.16 vs. 0.76+0.17), usual activi-
ties (0.86+0.16 vs. 0.86+0.16), mental function (0.91+0.17 vs.
0.81+0.23), discomfort/symptoms (0.91+0.14 vs. 0.80+0.23),
depression (0.92+0.11 vs. 0.74+0.13), distress (0.92+0.13 vs.
0.72+0.11), vitality (0.92+0.11 vs. 0.80+0.14), sexual activity
(0.93+0.16 vs. 0.84+0.19), score total 15D (0.91+0.11 vs.
0.83+0.12).

According to the responses provided in the 15D assess-
ment, the caregivers of the patients did not declare significant
modifications for mobility and usual activities. Clinically and
statistically significant differences were observed among the
other 13 dimensions and for the total score of the HRQoL, as
presented in Table I'V.
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Table I'V. Comparison of the 15D assessment of the caregivers
of stroke patients between two time points (baseline and after
3 months).

Mean Standard
Dimension difference deviation Significance
Mobility 0,844640 0,1908114 0.073
Vision 0,830527 0,1178299 <0.0001
Hearing -0,030120 0,1094324 <0.0001
Breathing -0,089739 0,1117594 <0.0001
Sleeping -0,098733 0,1257868 <0.0001
Eating -0,066780 0,1242550 0.038
Speech -0,093053 0,1183144 0.008
Excretion -0,021434 0,0798299 <0.0001
Usual activities -0,029670 0,0896527 <0.0001
Mental function  -0,152094 0,1577240 <0.0001
Discomfort and 0,000000 0,0822726 <0.0001
symptoms
Depression -0,098160 0,1527564 <0.0001
Distress -0,110663 0,1450031 <0.0001
Vitality -0,184069 0,1010856 <0.0001
Sexual activity -0,197444 0,1216742 <0.0001
15D score -,120749 ,1184799 <0.0001

15D, 15 dimensions.

The correlations between all of the assessed factors and
the HRQoL of the patients and their caregivers was evaluated,
and some of the correlations established are revealed in Fig. 3.

At baseline, the HRQoL of the patients was influenced
by age (r=-0.320; P=0.007; the younger survivors had an
improved QoL), employment status (r=-0.368; P=0.002;
the lack of employment decreased the QoL), the number of
hospitalization days (r=-0.288; P=0.016), the ADL (r=0.469;
P<0.0001), the Barthel index (r=0.368; P=0.002), the age of
the caregiver (r=-0.356; P=0.003), the employment status of
the caregiver (r=-0.414; P<0.0001), and the mRS1 (r=-0.423;
P<0.0001) (Fig. 3).

After 3 months, during the follow-up visit, the HRQoL
of the patients was influenced by age (r=-0.388; P=0.001; the
younger survivors had an improved QoL), employment status
(r=-0.407; P=0.002; the lack of employment decreased the
QoL), obesity (r=0.259; P=0.031), the number of hospitalization
days (r=-0.365; P=0.002), TOAST (r=-0.264; P=0.027), ADL
(r=0.467; P<0.0001), the Barthel index (r=0.414; P<0.0001),
the age of the caregiver (r=-0.355; P=0.003), the employment
status of the caregiver (r=-0.449; P<0.0001), mRS1 (r=-0.444;
P<0.001), and mRS2 (r=-0.329; P=0.005) (Fig. 3).

At baseline, the HRQoL of the caregivers was influenced
by age (r=-0.335; P=0.005; the younger individuals had an
improved QoL), employment status (r=-0.305; P=0.010; the
lack of employment decreased the QoL), the number of hospi-
talization days (r=-0.288; P=0.016), the age of the caregiver
(r=-0.840, P<0.0001), the employment status of the caregiver
(r=-0.410; P<0.0001), the QoL of the patient at baseline
(r=0.438; P<0.0001) and after 3 months (r=0.413; P<0.0001).

No correlation was observed between the HRQoL and mRS of
the caregivers at baseline (r=-0.101; P=0.078) (Fig. 3).

After 3 months, the HRQoL of the patients was influ-
enced by age (r=-0.293; P=0.014; the younger survivors
had an improved QoL), employment status (r=-0.262;
P=0.028; the lack of employment decreased the QoL),
environmental (r=-0.373; P=0.001; improved QoL for
urban life), obesity (r=0.259; P=0.031), the number of hospi-
talization days (r=-0.365; P=0.002), the age of the caregiver
(r=-0.827, P<0.0001), the employment status of the caregiver
(r=-0.450, P<0.0001), the QoL of patient at baseline (r=0.547;
P<0.0001) and after 3 months (r=0.552; P<0.0001). No correla-
tion was identified between the HRQoL and mRS of caregivers
at baseline (r=-0.188; P=0.120) or after 3 months (r=-0.101;
P=0.404) (Fig. 3).

With regard to the decreased HRQoL of the survivors,
ADL was the only factor that significantly influenced it
(r=-0.336; P=0.004), which is logical due to the limitation
of daily living activities and social interaction. Among care-
givers, the intensity of their HRQoL decrease was significantly
correlated with their age (r=-0.265; P=0.027), sex (r=-0.239;
P=0.046; females had a worse QoL than males), initial QoL
of the patient (r=0.444; P<0.0001) and post 3-month QoL
(r=0.493, P<0.0001) (Fig. 3).

Given the number of significantly influencing factors,
multiple linear regression was performed. ADL (P=0.014) and
QoL after 3 months (P=0.043) were the factors most signifi-
cantly correlated to the decreased HRQoL of the survivors and
to the decreased HRQoL of the caregivers (Fig. 3).

Following examination of the influence of lesion location
on the scores for the QoL of patients, a significant difference
across categories was not identified. In the present study,
stroke location was not associated with the magnitude of the
decreased QoL of patients (Table V). A possible explanation
for this result is the low number of patients included in this
study. Further study on a large cohort is required in order to
establish which location is strongly associated with QoL in
stroke survivors. Furthermore, these findings can be partially
explained by the delay in the post-stroke intervention due to
delayed presentation to emergency care during the pandemic
period.

Discussion

The present study investigated for the first time, the impair-
ment in QoL among patients who suffered stroke and their
caregivers in a single center located in Romania during the
COVID-19 pandemic, after a three-month post-stroke period,
without any intervention to support the transition from hospital
to home. For this purpose, demographic variables, the 15D
assessment tool, TOAST, ADL, Barthel index and discharge
mRS score, that were studied separately in the literature, were
used, without comparative evaluation before and during the
COVID-19 pandemic (20-23).

Muresanu et al highlighted the significant decrease in
hospital discharges in Romania among patients who suffered
stroke during the COVID-19 pandemic (21). The pandemic led
to global chaos, particularly in the healthcare system where
it caused sudden interruptions in the provision of healthcare
to all patients across the country, induced by the relocation
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Table V. Association between stroke location and QoL.

Location of the stroke

Difference in scores for

QoL for stroke patients Right (n=26)

Left (n=26) Basal (n=18) P-value

Mean + SD
Median (IQR)

-0.103+0.026
0.1 (-0.12 t0 -0.08)

-0.11 (-0.15 t0 -0.07)

-0.116+0.05 -0.1£0.028

-0.09 (-0.13 to -0.09)

0.727

QoL, quality of life; SD, standard deviation; IQR, interquartile range.
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Figure 3. Heatmap matrix. Colors range from bright blue (strong positive
correlation; r=1.0) to bright orange (strong negative correlation; r=-1.0).
Scorel5D_P_0, the total score of 15D for patients at baseline; Scorel5SD_P_1,
the total score of 15D for patients at follow-up visit; Scorel 5SD_C_0, the total
score of 15D for the caregivers of patients at baseline; Scorel5SD_C_1, the
total score of 15D for the caregivers of patients at follow-up visit. 15D, 15
dimensions.

of workforces from healthcare facilities to treating patients
with COVID-19 (24) or by the panic instilled in the population
that led to a decrease in trust in the medical act with a thera-
peutic (25) or preventive purpose such as vaccination (23). The
number of non-COVID-19 acute emergency cases decreased,
a fact reflected by the low number of emergency presentations
and the number of CT scans performed (25,26). Moreover,
a negative impact of COVID-19 was identified in patients
who had risk factors for diseases or already suffered from
life-threatening diseases such as stroke, with some hesitation
from the patient to initially visit a doctor due to the associated
risk of exposure to the virus (27,28).

The present study revealed that the HRQoL of survivors
and their caregivers was decreased. The stroke survivors and
their family proxies modestly agreed to undergo assessment of
QoL following a stroke, as well as functionality assessment at
1 to 2 months post-stroke (29). In the present study, at baseline
and after 3 months, the HRQoL of survivors was influenced by
age, employment status, number of hospitalization days, ADL,
Barthel index, and age as well as employment status of the
caregiver. Younger survivors had improved QoL and the lack

of employment decreased it. Obesity and TOAST influenced
HRQoL after 3 months.

In addition, at baseline and after 3 months, the HRQoL
of the caregiver was influenced by age, employment status,
ADL, Barthel index, and their employment status. Life
satisfaction of family caregivers was associated with feel-
ings and emotions of the patients only. It was strongly linked
with the four WHOQOL-BREF domains (physical health,
psychological health, environment, and social relationships)
of the caregiver (30). Strong psychological repercussions may
be generated for both patients and family caregivers (31). The
family proxy rated QoL worse than stroke survivors rated that
domain, however, the rates were similar in more objective
domains such as physical functioning but not analogous in
more subjective domains such as mood. What is difficult to
determine is whether the patient or the proxy is closer to the
‘truth’. For example, depressed patients report a lower HRQoL
and these scores are more consistent with proxy HRQoL
ratings, but whether the reported lower HRQoL of the patient
is accurate or whether it is lower than their ‘actual’ HRQoL,
resulting from the overlying depression, is not clear.

The findings of the present study are not consistent with
those of a previous study regarding sex differences in HRQoL
in patients who suffered stroke, where it was reported that
females had a lower QoL than males (32). Worse HRQoL in
female patients with stroke was not identified and the interven-
tions including those increasing rehabilitation efforts could be
assessed in the future regardless of sex in Romania.

A previous study identified differences in the levels HRQoL
with regard to employment status. Unlike individuals at home
with no activity and despite their handicap, stoke patients who
are retired may have less stress or unhappiness and may main-
tain a social position/identity, which is based not only on age
and social characteristics but also on the sense of self of the
individual (33). As expected, it was demonstrated that, both at
baseline and after 3 months of home post-stroke stay, the lack
of employment decreased HRQoL.

In the present study, the length of hospitalization and mRS
at discharge were negatively correlated with HRQoL and the
tendency towards depressive mood was likely to influence
the HRQoL, concurrently as the other assessed dimensions
including mobility, usual activities, mental function, distress,
or sexual activity. The same results were detected by
Pedersen et al for post-stroke Scandinavian patients (33).

Following the pandemic period, significant changes in the
QoL of patients were reported, including stroke survivors. In a
previous study, a significant decrease in stroke hospitalization
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time was reported during and after Covid-19 (34). This had a
high impact on the outcome of the disease as well as on the
QoL of patients and their caregivers.

During Covid-19, an increased number of cases with
clinical signs of severe and moderate stroke were recorded.
According to the American Heart Association, patients with
Covid-19 are more exposed to stroke by a different mecha-
nism than atherosclerosis (35). As a result, this can change
the impact of the disease and requires further investigation
in order to identify pre- and post-Covid 19 changes in the
QoL-related stroke pattern. The delay of thrombolytic
therapy for patients who have suffered a stroke has a high
impact on post-stroke recovery and functional outcome.
It is associated with long term disability and increased
healthcare costs.

Notably, a recent study reported an increased risk of stroke
in middle-aged individuals, independent of age (35). In the
post-Covid-19 era, the consequences of the pandemic have
to be carefully monitored (36). The QoL of caregivers is an
important topic to be addressed. The post-Covid-19 public
health policy has to be wary of the impact of Covid-19 on both
stroke survivors and their caregivers.

The present study had several limitations. The statistical
assessment of QoL in a relatively small population during
the pandemic was extremely difficult, as outliers can alter
the results. The trend that was identified in the present study,
should be further validated on large cohorts in a multicentric
clinical study. Thus, the results are consistent, but some other
covariates could influence the QoL, including medication
adherence or fatigue, assessed by evaluating post-stroke
QoL (37). In order to quantify the HRQoL, a valid tool for
the Romanian population is required, based on a precise and
valid measurement algorithm for stroke patients. There is
still a lack of tools for the assessment of HRQoL in stroke
patients in Romania, and this difficulty must be resolved in
the future.

The aim of the present study was to identify the multidi-
mensional effects of post-stroke HRQoL among patients and
caregivers, in order to propose and implement suitable inter-
vention approaches, to support the transition from hospital to
home after stroke, in Romania (36-38).

In conclusion, HRQoL is an important issue to be
addressed in the multimodal management of stroke survi-
vors following the acute period. As revealed in the present
study, the HRQoL of post-stroke patients and their care-
givers was decreased in a significant clinical percentage,
in Romania. The aim of the present study was to raise
awareness on this issue, identifying certain important key
factors with direct consequences on the HRQoL of stroke
survivors and their caregivers. The clinical reduction of
the QoL of both patients and their caregivers was observed
during the pandemic, and changes in health policies in
Romania are warranted regarding this issue, particularly
in a pandemic.
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