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Introduction

It is known that life expectancy is one of the
main parameters of the state’s level of development,
which depends on a large number of social, economic,
biological, natural, and environmental causes [1], [2].
The survival rate (by constructing survival tables and/or
by the Kaplan-Mayer method) used in medical research
to assess the life expectancy of patients after treatment
(including restorative treatment) is an indicator of the
quality of the public health system [3], [4]. It should
be noted that the survival rate varies significantly
depending on the nosological forms and some aspects,
mainly of an organizational nature [5], [6].

An important task of public health is to monitor
(to find optimal management) the survival rates of the
main causes leading to high mortality, among which
acute cerebral circulatory disorders occupy one of the

leading positions [7].

The prevalence of stroke worldwide is
growing annually, both in economically developed

Abstract

BACKGROUND: Acute cerebral circulation disorder is known to be one of the main causes of morbidity, mortality,
long-term disability, and the overall so-called disability in society. Prevention of acute cerebral circulation disorder,
mortality after acute cerebral circulation disorder, methods of rehabilitation after acute cerebral circulation disorder
are studied all over the world, but there are so few studies in the literature on the relationship between rehabilitation
and survival of patients after acute cerebral circulation disorder.

AIM: The aim is to study the features of survival among patients who have suffered from acute cerebral circulation
disorder (hereinafter referred to as ACCD) and have undergone rehabilitation.

METHODS: Based on the register statistics on cases of acute cerebral circulation disorder among Almaty residents,
the association of the fact of rehabilitation with a fatal outcome was studied and a survival analysis was performed
using the Kaplan-Meyer method.

RESULTS: In patients with acute cerebral circulation disorder who have not undergone rehabilitation, the chances
of a fatal outcome increase by 3.830 times, in comparison with patients who have received an appropriate course of
recovery. With the postponement of rehabilitation, the probability of death in patients with acute cerebral circulation
disorder increased by 6-10%. The average survival rates in patients who did not receive a rehabilitation course
are significantly lower compared to those who underwent rehabilitation: the average survival was 87 years (C195%
87.0-87.0) and 82 years (CI95% 80.3 + 83.7), respectively, (Log-rank test: test statistics x° = 7.916, for DF = 1,
p = 0.005).

CONCLUSIONS: The main conclusion that can be drawn is that the early rehabilitation care increases the probability
of survival among patients who have undergone ACCD. At the same time, the predictive parameters of an unfavorable
outcome are the sexual characteristic and the type of acute cerebral circulation disorder.

and developing countries, and according to the “Heart
Disease and Stroke Statistics-2016 Update” from the
American Heart Association, 33 million people, with
16.9 million. These are the first established cases
ACCD, which of them 5.2 million are under the age of
65 [8].

Along with this, ACCD is one of the most
common causes of disability and mortality worldwide [9].
According to the results of recent studies (“Global
Burden of Diseases, injuries and risk factors (GBD
2015)”), a “shift” in mortality from infectious diseases,
maternal, and nutritional causes to non-communicable
diseases, such as cancer, has been revealed. This
effect is probably caused by the increase and aging of
the world’s population in recent decades [10].

For no other reason do so many people die
every year as from cardiovascular diseases (hereinafter
referred to as CVD) and currently ACCD is the second
leading cause of death worldwide [11]. By estimation
17.9 million people died from CVD in 2016, it is 31%
of all deaths worldwide. About 85% of these deaths
occurred as a result of a heart attack and ACCD [12].
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According to the official statistics of the Ministry
of Health of the Republic of Kazakhstan, more than 40
thousand cases of ACCD are registered annually in the
country, among them only 5 thousand die in the first 10 days
and another 5 thousand within 1 month after discharge at
home [13]. The incidence of ACCD in various regions of
the country ranges from 2.5 to 3.7 cases per 1000 people
per year, and mortality from 100 to 180 cases per 100,000
people. ACCD is the main cause of disability in Kazakhstan
and made up 104.6 per 100,000 population [14].

Hence, according to the official data with the
Republican center for health development (RCHD) for
the period from January 1, 2014, to December 31, 2021,
in Almaty there were 37616 cases of acute disorders of
cerebral circulation, including in children that have been
classified by the International classification of diseases
10" revision (hereinafter, ICD 10).

According to the percentage of occurrence
of ischemic (163), hemorrhagic (160, 161, and 162) and
unspecified stroke (164), the difference was 81.2%,
18.1%, and 0.7%, respectively. At the same time, 9%
of repeated cases of stroke were detected. There is
also an increase in brain infarction caused by cerebral
artery thrombosis (163.3) and a decrease in the number
of other brain infarctions (163.8) [15].

There are a sufficient number of scientific
works in the modern literature on estimations of
the population survival in different countries [16],
including the estimation of the survival of patients
with ACCD [17], [18], but at the same time, there is
a shortage of scientific works on the study of survival
among the cohort of patients with ACCD who have
undergone rehabilitation. The above has determined
the relevance of this study, the purpose of which was
to study the features of survival among patients who
underwent ACCD and underwent rehabilitation.

Materials and Methods

A retrospective study with descriptive and
analytical statistics was used as a basic method.

The main source of information was the official
data of the GCP at the Municipal Clinical Hospital No.7
of the Department of Public Health of the City of Almaty
about the cured cases of ACCD for the 1* half of 2020. In
general, 928 cases were analyzed during the study period.
According to the accumulated statistical data (register
data), it was possible to include the following features
(variables) in the analysis: By gender, taking into account
the diagnosis of ACCD and the fact of rehabilitation.

The associative relationship of the fact of
rehabilitation with the studied outcome was evaluated
using Pearson’s Chi-square criterion and the odds ratio
indicator.

The main subject of the survival analysis was
indicators: Average survival time, median survival time,
survival function, etc. The Kaplan-Meyer method was
used to perform the analysis. Time variables are age
(age survival) and the time between discharge from
the stroke department and rehabilitation. The studied
outcome is mortality cases. The Log Rank statistical
criterion was used for a comparative assessment of
survival in the groups. The null hypothesis (about the
absence of differences) was accepted at p > 0.05.

For average indicators (including relative
ones), the standard error of the mean and/or confidence
interval was calculated.

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

Results

The incidence of ischemic stroke in the
study sample was 824 cases (or 88.8 + 1.04%), and
hemorrhagic stroke was 104 cases (or 11.2 + 1.04%).
Primary ACCD was observed in 593 cases (or
63.9 + 1.58%), and recurrences were in 335 cases (or
36.1 £ 1.58%). 312 cases (or 33.6 = 1.55%) after the
rehabilitation stage and 616 cases (or 66.4 + 1.55%)
of non-rehabilitation were registered. At the same
time, the frequency of rehabilitation among patients
with hemorrhagic stroke is slightly higher compared
to patients with ischemic stroke (47.1 + 4.89% and
31.9 £ 1.62%, respectively). Out of the total number
of observations, 135 cases with a fatal outcome (or
14.5 £ 1.16%) were noted: 122 cases from ischemic
stroke and 13 cases from hemorrhagic stroke.

The association of the fact of rehabilitation
with the studied outcome is analyzed (Table 1). It
was found that patients with ACCD who have not
undergone rehabilitation have 3.830 times (in some
cases 6.421 times) increased the chances of death,
compared with patients who received the appropriate
course of recovery. The proportion of deaths among

Table 1: Initial data of patients, taking into account gender and
type of stroke, who underwent and did not undergo rehabilitation

Status RS Pearson’s
“Died”  “Alive” Chi-square
Total (n = 928)
Rehabilitation “-* 17 499 3.830 (2.284+6.421)  y*=29.135,
Rehabilitation “+” 18 294 p <0.001
Males (n = 483)
Rehabilitation “-* 65 240 3.173 (1.723+5.843)  y*=14.855,
Rehabilitation “+” 14 164 p <0.001
Females (n = 445)
Rehabilitation “-* 52 259 3.830 (2.284+6.421)  %*=16.060,
Rehabilitation “+” 4 130 p <0.001
Ischemic stroke (n = 824)
Rehabilitation “-* 108 453 4.240 (2.379+7.557)  ° = 27.538,
Rehabilitation “+” 14 249 p <0.001
Hemorrhagic stroke (n = 104)
Rehabilitation “-* 9 46 2.201(0.632+7.663)  y%°=1.593,
Rehabilitation “+” 4 45 p = 0.207
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patients who underwent and did not have rehabilitation
was 5.8 £ 1.32% and 19.0 = 1.58%, respectively.

In the male and female totality, the fact of
undergoing rehabilitation (rehabilitation “+” or “-”) is
associated with the outcome (the status of “dead” or
the status of “alive”). Chi-square criterion statistics: in
the male group, ¥° = 29.135, p < 0.001, in the female
group, x° = 16.060, p < 0.001.

In patients with ischemic stroke, the studied
outcome is also associated with the fact of rehabilitation
(22 = 27.538, p < 0.001), and in the group of patients
with hemorrhagic stroke, there was no statistically
significant relationship between the outcome and the
fact of rehabilitation (x° = 1.593, p = 0.207). 7.538,
p <0.001), and in the group of patients with hemorrhagic
stroke, there was no statistically significant relationship
between the outcome and the fact of rehabilitation
(x* = 1.593, p = 0.207).

The analysis of age survival was performed. The
average survival rates were determined. It was found
that the average survival time among patients who did
not receive a rehabilitation course is significantly less
in comparison with those who underwent rehabilitation:
80 years (Cl95% 79.3-81.5) versus 84 years (Cl95%
82.2-85.3), respectively. Median survival was 82 years
(Cl95% 80.3+83.7) in patients who have not undergone
rehabilitation and are 87 years old (CI95% 87.0+87.0) in
patients who have undergone rehabilitation. Differences
in survival are visualized on the graph (Figure 1) and
confirmed by the results of the Log Rank test: test
statistics x” = 7.916, df = 1, p = 0.005.
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Figure 1: The age of patients with ACCD

The average survival rates in stratified
populations were also determined: by gender, taking
into account the diagnosis and type of ACCD.

The median survival time for men who
did not undergo rehabilitation was at the age of 82
(C195% 79.7-84.3), for women who did not undergo
rehabilitation at the age of 85 [CI95% 82.2-87.8].
Differences in survival are statistically significant: test
Log Rank y* = 9.875, df = 1, p = 0.002.

In the cohort of patients who did not undergo
rehabilitation for hemorrhagic stroke, the median

survival time was at the age of 82 [CI95% 80.8 + 83.2],
in the cohort of non—rehabilitated patients with ischemic
stroke at the age of 82 [CI95% 80.1+83.9], without
significant differences (test Log Rank %= 0.000, df = 1,
p = 0.995).

In patients who did not undergo rehabilitation
with primary ACCD, the median survival time was at the
age of 83 [CI95% 81.3+84.7], in patients who did not
undergo rehabilitation for repeated ACCD, the median
survival time was at the age of 80 [C195% 78.0 + 82.0].
The differences in survival are significant: The test
Logarithmic rank x° = 6.336, df = 1, p = 0.012.

Along with the analysis of age-related survival,
the probabilities of the onset of the outcome under
study were assessed, taking into account the time
spent by patients with ACCD on rehabilitation (the time
between discharge from the stroke department and
rehabilitation). It was found that with the prolongation of
rehabilitation, the probability not to have a fatal outcome
(cumulative survival) decreased (Figure 2). Thus, with
a delay in rehabilitation for 1 month, the probability of a
fatal outcome in patients with ACCD increased by 6%;
postponing rehabilitation for 2 months increased the
probability of death by 8%, and postponing rehabilitation
for 3 months or more increased the probability of getting
a fatal outcome by 10%.
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Figure 2: Time betwee discharge from stroke unit and rehabilitation

Discussion

In modern conditions, a significant
transformation of “established” trends in the population
is possible. First of all, it may affect the survival
processes that are associated with the full course of
rehabilitation treatment.

It is known that the share of ischemic stroke
accounts for a greater percentage of prevalence in
the population compared to hemorrhagic stroke, and
according to the study, we can observe such a pattern.
In our study, we found that ischemic stroke is about
8 times more common than hemorrhagic stroke. There
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is fairly high level of not only primary stroke, but also
recurrent, which is about 1/3 of all analyzed cases.

Attention is drawn to the results obtained
during the study to assess the associative relationship
of the fact of rehabilitation (rehabilitation “+” or “-”)
with the outcome (status “dead” or status “alive”).
It was found that an unfavorable outcome is more
characteristic for patients who have not undergone a
course of rehabilitation treatment. At the same time,
in this group of patients, the chances of having a fatal
outcome are 3.830 times (in some cases, 6.421 times)
higher than in patients who have undergone medical
rehabilitation. It should be noted that this phenomenon
is typical for both male and female cohorts, as well as
for patients diagnosed with ischemic stroke. In patients
with hemorrhagic stroke, the association of the fact of
medical rehabilitation and death was not revealed.

There is a significant difference in the average
(4 years) and median (5 years) survival time between
patients who have undergone rehabilitation and those
who have not, which, in our opinion, is the main
prognostic factor of an unfavorable outcome.

There were significant differencesin the survival
rate of patients who did not undergo rehabilitation in
groups by gender and type of ACCD. At the same time,
survival is slightly lower among men and patients with
primary ACCD, which is also a predictor of the outcome
being studied.

Furthermore, we can trace the link between
the fatal outcome after ACCD and the time of
rehabilitation, which makes us think not only about
the importance of receiving rehabilitation assistance,
but also about its timeliness, about early post-stroke
rehabilitation.

Summing up the above, it is necessary to
note the possibilities of applying the results of this
study and some of its weaknesses. We hope that the
original research results we have obtained will serve
as a starting point for further scientific research in this
direction and will be able to have a certain impact on
the formation of regional health policy on improving
medical rehabilitation. The “weak” aspect in this study,
in our opinion, is a certain limitation in the materials
presented in the statistical register, which makes it
difficult to conduct a larger study with the inclusion of
more predictors in the analysis.

Conclusion

Thus, based on the data obtained in the course
of our study, it can be concluded that the passage of
timely early rehabilitation care increases the probability
of survival among patients who have undergone ACCD.

At the same time, the predictive parameters of an
unfavorable outcome are the sexual characteristic and
the type of ACCD (primary, recurrent).
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