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↑What is “already known” in this topic: 
Acute cerebrovascular accident is known to be one of the main 
causes of morbidity, mortality, long-term disability, and disability 
in society. There are not many studies evaluating the quality of life 
of stroke patients using the EQ-5D-5L questionnaire.   
 
→What this article adds: 

The EQ-5D-5L questionnaire was used in stroke patients who 
underwent rehabilitation and did not undergo rehabilitation. After a 
stroke, the majority of patients tend to have a negative quality of 
life, mostly due to violations of the component "daily activities". 
The obtained results indicate the urgency of undergoing timely 
rehabilitation after a stroke in order to restore lost functions, 
improve the quality of life of patients and return to life/working 
capacity.  
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Abstract 
    Background: Acute cerebrovascular accident is known to be one of the main causes of morbidity, mortality, long-term disability, 
and disability in society.  
To investigate the quality of life of patients who have suffered from acute cerebrovascular accident (hereinafter ACVA) in stratified 
groups by age, gender, diagnosis, type (primary or secondary), and severity of a stroke, as well as undergoing rehabilitation. 
   Methods: This research is a cross-sectional descriptive-analytical study. The main research method is a survey. Data collection was 
carried out in 2020 in Almaty of the Republic of Kazakhstan by inpatient doctors (City Clinical Hospital No. 5 of the Public Health 
Department of Almaty), engaged in the rehabilitation treatment of patients with acute cerebrovascular accident. The standardized 
questionnaire EQ-5D-5L was used to assess the quality of life due to health conditions. Data on the state of "mobility", "self-care", 
"daily activities", "pain", "anxiety", as well as data on self-assessment of health status (according to the EQ VAS scale) were analyzed 
using the Level Sum Scores (hereinafter LSS).  
   Results: The study involved 258 respondents who had a stroke. The survey was conducted 2 months after the respondents were 
discharged from the hospital. The average LSS index of patients who underwent ACVA was 10.2 (9.7±10.7). Significant differences in 
LSS levels (P ≤ 0.001) were revealed by the severity of stroke and by the fact of rehabilitation. Differences in LSS levels by age, 
gender, diagnosis, and type of ACVA are insignificant (P > 0.05).  
The difference in health indicators of patients with primary and repeated strokes indicates the fact of deterioration in the quality of life 
with each subsequent stroke. The quality of life of patients with ACVA is associated with the fact of rehabilitation: low values of EQ 
VAS in the group of patients who did not undergo rehabilitation and high values of EQ VAS in those who underwent rehabilitation. 
   Conclusion: After a stroke, the majority of patients tend to have a negative quality of life, mostly due to violations of the component 
"daily activities". The identified significant disparities in LSS and EQ VAS indicators further show that the quality of life varies 
among stratified groups. The kind (primary or secondary) and severity of the stroke, as well as the existence of rehabilitation, are 
indicators that impact the quality of life of patients who have had ACVA. 
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Introduction 
Acute cerebrovascular accident or stroke is the most common condition that causes disability and deterioration 
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of the quality of life (hereinafter QL) of patients world-
wide (1-3). Various scales and questionnaires are widely 
used all over the world to identify the QL of patients after 
a stroke (4-6). However, this issue has not been sufficient-
ly studied in Kazakhstan, which is confirmed by a rela-
tively small number of scientific papers, and therefore, 
this study is relevant today. The Karnovsky index (scale) 
is a tool for assessing the quality of life of patients with 
stroke in the practice of medical workers in Kazakhstan, 
designed to assess the functional activity of an oncological 
patient. This tool is not adapted for a stroke patient, and 
does not fully disclose all aspects of functional insuffi-
ciency of a patient with ACVA, especially at the stages of 
rehabilitation treatment. Assessment of QL in stroke pa-
tients should be multifactorial and cover various areas – 
physical (motor deficiency, spasticity, ataxia, dysarthria, 
dysphagia, pain, sleep disorders, and fatigue), functional 
(mobility, self-care, hygiene, and basic activities), mental 
(mood, memory, satisfaction, and self-perception) and 
social (work, social activity, and social role) (7). Covering 
various areas of human functioning, QL assessment can be 
used to identify and estimate priorities in the most deterio-
rated aspects of patients with stroke. QL data helps the 
doctor to identify hidden problems and facilitate the pro-
cess of making clinical decisions (8). 

Among all available valid scales and questionnaires for 
assessing QL, we chose the EQ- 5D-5L questionnaire tak-
ing into account the following characteristics: conven-
ience of use and understanding by patients and answers to 
questions do not take much time for patients, the main 
problematic issues related to the consequences of stroke 
and convenience in interpreting the results are taken into 
account (9-11). 

The number of responses for the EQ-5D was increased 
from 3 to 5 levels (EQ-5D-5L) in order to boost the sensi-
tivity for assessing the HRQoL in additional patient cate-
gories. Additionally, the availability of clear guidelines for 
its Web-based administration enables the use of EQ-5D-
5L to track HRQoL in electronic health (eHealth) pro-
grams.  

It was also demonstrated that the use of the 5-level sys-
tem (5L) leads to a smaller effect compared to the 3-level 
system (3L) "statistical ceiling" and better measurement 
quality (12) in a direct parallel comparison of the EQ-5D-
5L and EQ-5D-3L questionnaires, performed in the USA 
by obtaining estimations based on a common (identical) 
sample. According to another study, when comparing the 
EQ-5D-5L and EQ-5D-3L questionnaires, the descriptive 
system EQ-5D-5L was recognized as an acceptable gen-
eral measure of health outcome in stroke patients with 
some psychometric advantages compared to EQ-5D-3L 
(13). 

During the development of 5L, the five-dimensional 
structure of 3L was preserved, but the descriptors in each 
dimension were adapted to the 5-level system based on 
qualitative and quantitative studies carried out by the Eu-
roQol group (14).  

Therefore, the aim of the study is to investigate the 
quality of life of patients who have suffered from acute 
cerebrovascular accident (hereinafter ACVA) in stratified 

groups by age, gender, diagnosis, type (primary or sec-
ondary), and severity of a stroke, as well as undergoing 
rehabilitation.  

 
Methods  
The above determines the purpose of this study, which 

concludes the study of life quality (based on the question-
naire EQ-5D-5L) of patients who have undergone ACVA, 
including gender and age characteristics, diagnosis (is-
chemic or hemorrhagic), type (primary or secondary) and 
severity of stroke, as well as the fact of rehabilitation. 

The design of the study is descriptive and analytical. 
The main research method is a survey. Data collection 
was carried out in 2020 in Almaty of the Republic of Ka-
zakhstan by inpatient doctors (City Clinical Hospital No. 5 
of the Public Health Department of Almaty) engaged in 
the rehabilitation treatment of patients with acute cerebro-
vascular disturbance. The study involved 258 respondents 
who had undergone ACVA. The survey was conducted 2 
months after the respondents had been discharged from 
the hospital. 280 post-stroke patients were invited to the 
survey, according to patients received from the hospital 
for the 1st quarter of 2020, but 15 patients refused to fill 
out the questionnaire, without any reasons. 7 patients had 
severe cognitive impairment, which did not allow them to 
be included in the study. Only 258 patients agreed to par-
ticipate in the survey, from which a sample of patients was 
formed.  

The EQ-5D-5L questionnaire has been chosen in ac-
cordance with the following characteristics: convenience 
of use and understanding by patients and answers to ques-
tions do not take much time for patients, the main prob-
lematic issues related to the consequences of stroke, and 
convenience in interpreting the results.   

The quality of life was studied using the EQ-5D-5L 
questionnaire (Russian version). The patients were asked 
to answer questions about the conditions of "mobility", 
"self-care", "daily activities", "pain", "anxiety" and gener-
ally assess their health on a scale from 0 to 100 (visual 
analog scale EQ VAS). The EQ-5D-5L questions included 
five levels: no problems, minor problems, moderate prob-
lems, serious problems, and extreme problems. The an-
swers about the state of "mobility", "self-care", "daily 
activities", "pain", "anxiety" were combined into a five-
digit number describing the respondent's state of health: 
from the state of "11111", meaning "no problems", to the 
state of "55555", meaning "extreme problems" in all five 
dimensions. The total score of the health status level 
(LSS) was also calculated, which ranged from 5 (the best) 
up to 25 (the worst). 

For the EQ VAS and LSS indicators, measures of the 
central trend were calculated (arithmetic mean, standard 
error of the average, and confidence interval for mean, 
median, mode, min, max, 25, and 75 percentages). The 
assessment of differences in groups (by age, gender, the 
diagnosis and type of ACVA, the severity of stroke (ac-
cording to NIHHS), and the fact of rehabilitation) was 
carried out using the independent samples t-test or Mann-
Whitney criteria and the Kraskel-Wallis test (taking into 
account the distribution of data). The null hypothesis 
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(without differences) was accepted at P > 0.05. 
When analyzing the data of assessment of the state of 

health of respondents on a scale from 0 to 100, using the 
visual analogue scale EQ VAS, an average of 63 was 
found, which is equivalent to 63% of 100% of the total 
health of patients. 

Microsoft Excel and the IBM SPSS Statistics package 
served as a tool for the statistical processing of the data 
obtained. 

 
Results 
The quality of life according to EQ-5D-5L was assessed 

as a whole and in separate groups (Table 1). The main 
contingent of respondents is in the age group of 54 to 68 
years (25 and 75 percentiles). The average age of the re-
spondents was 60 years. The most common age among 
respondents was the age of 56 (fashion). The median age 
was 61 years. The number of respondents aged "under 60" 
was 128 people (or 49.6±3.11%), and those aged "over 
60" – 130 people (or 50.4±3.11%). Of the total number of 
respondents, the percentage of women was 43.0±3.08% 
(or 111 people), and the percentage of men was 
57.0±3.08% (or 147 people). Among the respondents, a 
significant proportion were respondents with ischemic 
stroke (224 respondents or 86.8±2.11%) and a small pro-
portion were respondents with hemorrhagic stroke (34 
respondents or 13.2±2.11%). Primary ACVA was ob-
served in 172 respondents (or 66.7±2.93%), and second-
ary ACVA – in 86 respondents (or 33.3±2.93). Depending 
on the severity of the stroke (according to NIHHS), re-
spondents were divided into three groups: mild disorders 
were found in the main proportion of respondents (226 
respondents or 87.6±2.05%), moderate disorders – in 26 
respondents (or 10.1±1.87%), severe and extreme disor-
ders – in 6 respondents (or 2.3±0.94%). The share of re-
spondents who underwent rehabilitation was 42.6±3.08% 
(or 110 people), and the share of respondents who did not 
undergo rehabilitation was 57.4±3.08% (or 148 people). 

It was found that the most frequent impairments were in 
the "daily activity" component (in 83.7±2.30% of re-
spondents), and the most rare were impairments in the 
"pain" component (in 39.9±3.05% of respondents). The 
frequency of impairments of "daily activities" in respond-
ents with hemorrhagic stroke was 91.2±4.86%, and in 
respondents with ischemic stroke – 82.6±2.53%, without 
statistically significant differences (P = 0.054). There is a 
significant difference (P ≤ 0.001) in the frequency of im-
pairments of "daily activities" among respondents who 
have undergone and failed rehabilitation (91.2±2.33% vs. 
73.6±4.20%).  

The health condition profile is analyzed. Table 2 shows 
the most common combinations of levels. The three dom-
inant combinations are represented by the health condi-
tions "11111" (observed in 9.30±1.81% of respondents), 
the condition of health "21211" (observed in 4.65±1.31% 
of respondents), and the condition of health "22212" (ob-
served in 4.26±1.26% of respondents). 

The health condition profile (total LSS score) is 
summed up. The average LSS score was 10.2±0.25 (CI 
9.7÷10.7), the median LSS was 9 points, the LSS mode 

was 10 points, the minimum LSS was 5 points, the maxi-
mum was 23 points, the 25th percentile was 7 points, and 
the 75th percentile was 12 points. 

Differences in LSS levels by age (P = 0.059), by sex (P 
= 0.621), by diagnosis (P = 0.675), and by type of ACVA 
(P = 0.101) are statistically insignificant. There are signif-
icant differences in LSS levels by stroke severity (P ≤ 
0.001) and by rehabilitation (P ≤ 0.001) (Table 2). 

The EQ VAS indicator was also evaluated (Table 3). 
According to the averaged data, the total EQ VAS index 
was 63.0±1.31 (CI 60.4÷65.6) units, median EQ VAS - 60 
units, mode EQ VAS – 50 units, min EQ VAS – 20 units, 
max – 100 units, 25 percentile – 50 units and 75 percentile 
– 80 units.  

In the respondents in the age groups "under 60" and 
"over 60", the average EQ VAS index was 64.6 (61.2-
68.0) and 61.4 (57.5-65.3) units, respectively, without 
significant differences (P = 0.281). 

In male and female aggregates, slight differences in the 
average EQ VAS were determined: 62.5 (59.1-65.9) ver-
sus 63.6 (59.7-67.6) (P = 0.706). 

Also, the average EQ VAS index did not differ signifi-
cantly in respondents with hemorrhagic stroke and re-
spondents with ischemic stroke (60.7 (54.0-67.5) vs. 63.3 
(60.5-66.1); P = 0.483). 

Table 1. Distribution of patients taking into account age, gender, 
type, and severity of stroke, who underwent and did not undergo 
rehabilitation 
Variable Abs. Numbers %±se 
Total 258 100% 
Age groups 
 under 60 years old 128 49.6±3.11 

 over 60 years old 130 50.4±3.11 
Sex 
 Male 147 57.0±3.08 

Female 111 43.0±3.08 
Diagnosis 
 ischemic stroke 224 86.8±2.11 

hemorrhagic stroke 34 13.2±2.11 
Type of stroke 
 primary stroke 172 66.7±2.93 

secondary stroke 86 33.3±2.93 
Severity of the stroke (NIHHS) 
 Mild  226 87.6±2.05 

Moderate 26 10.1±1.87 
Severe  6 2.3±0.94 

The fact  of rehabilitation 
 did not undergo rehabilitation  148 57.4±3.08 

underwent rehabilitation  110 42.6±3.08 
 

Table 2. The most common combinations of health profile levels 
Health condition profile Abs. Numbers %±se 
State 11111 24 9.30±1.81 
State 21211 12 4.65±1.31 
State 22212 11 4.26±1.26 
State 21212 10 3.88±1.20 
State 11212 7 2.71±1.01 
State 21213 7 2.71±1.01 
State 22211 7 2.71±1.01 
State 23212 7 2.71±1.01 
State 44433 6 2.33±0.94 
State 11112 5 1.94±0.86 
State 11211 5 1.94±0.86 
State 22213 5 1.94±0.86 
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Significantly (P = 0.010), the EQ VAS index is higher 
in respondents with newly diagnosed ACVA, compared 
with respondents with repeated manifestation of ACVA: 
65.4 (62.3-68.6) and 58.1 (53.8-62.4), respectively. 

Attention is paid to the levels of the EQ VAS indicator 
in respondents with different stroke rates (according to 
NIHSS). With an increase in the severity of the stroke, a 
decrease in the EQ VAS index is characteristic: in re-
spondents with mild disorders, the EQ VAS index was 
66.2 (63.6–68.7), with moderate disorders – 41.2 (33.9-
48.4), with severe and extreme disorders - 36.7 (17.1-
56.2). P value of the Kruskal-Wallis test was equal, P ≤ 
0.001. 

Also, the results of a comparative assessment of the EQ 
VAS indicator in groups, taking into account the fact of 
rehabilitation, are very interesting. The results obtained 
indicate that the respondents who did not undergo rehabil-
itation have a significantly lower average level of EQ 
VAS in comparison with the respondents who underwent 
rehabilitation: 57.0 (53.9-60.1) and 71.1 (67.1-75.0), re-
spectively. P value of the  Mann-Whitney test was P ≤ 
0.001. 

 
Discussion 
ACVA is the most important problem of medicine and 

public health due to high mortality and long-term disabil-
ity of patients, with a possible decrease in the quality of 
life. 

Finding the degree of quality of life indicators in strati-
fied groups of patients after ACVA (by age, by gender, 
taking into consideration the diagnosis and type of ACVA, 
the severity of the stroke, and the fact that rehabilitation is 
occurring) is the major question that the findings of our 
study address. 

According to the results of the study, it was found that 
in the studied population, the average age of patients who 

underwent ACVA was 60. The results obtained by us co-
incide with the previously published data that the devel-
opment of ACVA prevails in the age group older than 50-
60 (15). The results of the analysis indicate that more than 
half of the patients in the study population are of working 
age, and therefore, in our opinion, this study in the context 
of studying the quality of life is of particular scientific and 
practical interest. Another argument for the significance of 
the study is the fact that about a third of patients have re-
current development of ACVA, which also dictates the 
need to study the characteristics of the quality of life due 
to the condition of health. 

According to the results of the study, the majority of re-
spondents had certain disorders in such components of 
health (according to EQ-5D-5L) as "mobility" (more than 
70%), "self-care" (more than 60%), "daily activities" 
(more than 80%) and "anxiety" (more than 60%). This is a 
fairly high percentage of the impairment, indicating a de-
terioration in the quality of life after a stroke. Although 
pain syndrome was the rarest disorder, according to the 
results of the study, it is about 40%. 

The study revealed significant differences in the health 
of patients who underwent and did not undergo rehabilita-
tion in such components as: "daily activity", "mobility", 
"self-care" and "pain". Mobility impairment, according to 
the questionnaire, is associated with the function of the 
lower limb, and the violation of self–care is associated 
with the function of the upper limb. And as you know, 
daily activity includes mobility, taking care of oneself, 
and self-care. 

The obtained results indicate the urgency of undergoing 
timely rehabilitation after a stroke in order to restore lost 
functions, improve the quality of life of patients and return 
to life/working capacity. 

The LSS indicator describing the health condition pro-
file of patients who underwent ACVA was varied, so it 

Table 3. Data of EQ VAS and LSS, taking into account age,  gender, type, and severity of stroke, who underwent and did not undergo rehabilitation 
variable EQ VAS (mean [ 95%CI]) LSS (mean [95% CI]) 
Total 

 
63.0 [60.4-65.6] 10.2 [9.7-10.7] 

Age groups  
 under 60 years 

 
64.6 [61.2-68.0] 9.6 [8.9-10.3] 

over 60 years of age 
 

61.4 [57.5-65.3] 10.7 [9.9-11.5] 

Sex  
 Male 62.5 [59.1-65.9] 10.1 [9.4-10.8] 

Female 63.6 [59.7-67.6] 10.2 [9.5-11.0] 
Diagnosis  
 ischemic stroke 63.3 [60.5-66.1] 10.2 [9.6-10.7] 

hemorrhagic stroke 60.7 [54.0-67.5] 1.2 [8.9-11.5] 
Type of stroke  
 Primary stroke 65.4 [62.3-68.6] 9.8 [9.2-10.3] 

Secondary stroke 58.1 [53.8-62.4] 11.0 [10.0-11.9] 
Severity of stroke (NIHSS)  
 Mild  66.2 [63.6-68.7] 9.3 [8.9-9.7] 

Moderate  41.2 [33.9-48.4] 15.7 [14.1-17.4] 
Severe  36.7 [17.1-56.2] 18.0 [13.7-22.3] 

The fact of rehabilitation  
 did not undergo rehabilitation 57.0 [53.9-60.1] 11.1 [10.4-11.8] 

underwent rehabilitation  71.1 [67.1-75.0] 8.9 [8.3-9.6] 
95% CI: 95% Confidence Interval 
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was not possible to verify this characteristic in the studied 
population. However, it was found that the differences in 
LSS levels are significant (P ≤ 0.001) in terms of the se-
verity of stroke and the fact of rehabilitation, and insignif-
icant (P > 0.05) in age, gender, diagnosis, and type of 
ACVA. The highest average LSS index is characteristic of 
patients who have not undergone rehabilitation, which 
indicates that there are fewer health problems in patients 
who have received a course of rehabilitation treatment. 

Patients with ACVA assessed their health condition on 
the visual analog scale EQ VAS above the threshold 50% 
level. In most stratified groups, this level was more than 
60%, and in some – less than 40%. Groups in which the 
self-assessment of health significantly differs are of inter-
est: patients with newly diagnosed and repeated ACVA (P 
= 0.010), patients with varying degrees of stroke severity 
(P ≤ 0.001), and patients who have undergone and failed 
rehabilitation (P ≤ 0.001). The difference in health indica-
tors (according to respondents' self-assessment) of patients 
with primary and repeated strokes indicates the fact of 
deterioration in the quality of life with each subsequent 
stroke. 

The tendency to decrease the EQ VAS index of patients 
with mild, moderate, and severe ACVA also indicates a 
deterioration in the quality of life of patients with a more 
malignant stroke. And, in our opinion, an important result 
of the analysis indicates that the quality of life of patients 
with ACVA is associated with the fact of rehabilitation, 
namely, low values of EQ VAS in the group of patients 
who did not undergo rehabilitation and high values of EQ 
VAS in those who underwent rehabilitation. 

 
Conclusion  
After a stroke, the majority of patients tend to have a 

negative quality of life, mostly due to violations of the 
component "daily activities". The identified significant 
disparities in LSS and EQ VAS indicators further show 
that the quality of life varies among stratified groups. The 
kind (primary or secondary) and severity of the stroke, as 
well as the existence of rehabilitation, are indicators that 
impact the quality of life of patients who have had ACVA. 
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