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Abstract: acute cerebrovascular accident is the main cause of disability. Stroke has different clinical
characteristics and consequences that require individual rehabilitation examination and approach. Ad-
verse neurological disorders are accompanied by motor, cognitive, and psycho-emotional consequences.
Over the past 20 years, the treatment of acute cerebrovascular accidents has significantly increased the
recovery rates of patients. This is due to the progress of international clinical protocols, randomized ev-
idence-based medicine, adequate medication, step-by-step and individualized physical therapy, and oc-
cupational therapy strategies for patients. One of the most important contributions to rehabilitation for
stroke patients is made by evidence-based medicine. The literature review highlights current evidence
and critical appraisal to confirm the effectiveness of evidence-based medicine in rehabilitation interven-
tions to improve movement control, activity, participation, and functioning. The benefits of rehabilitation
interventions on spasticity after stroke in the early period have been proven. However, even after medical
and rehabilitation, the restoration of motor function remains insufficient to achieve the patient's request,
due to inconsistent application of evidence-based medicine. The purpose of the literature review is to
analyze the effectiveness of evidence-based medicine in rehabilitation interventions for people after
early stroke with spasticity to improve quality of life and motor function. Materials and methods. In this
review, we analyzed rehabilitation interventions and evidence-based medicine in physical therapy. We
substantiated the materials of the Canadian Clinician's Guide to Stroke Rehabilitation for 2020. The
review includes scientific publications in English. Articles and research by scientists published over the
past 15 years. A computer search was conducted through the PubMed database. We considered 63 pub-
lications that were evaluated according to the following criteria: reliability, validity, and measurability.
The changes that have occurred during the research have been analyzed. Conclusions. Spasticity in the
late period after acute cerebrovascular accident has significant negative consequential difficulties that
patients are unable to cope with on their own. We have found that rehabilitation measures and physical
therapy techniques improve the motor functions of patients with spasticity in the early period, provided
that the recommendations of evidence-based medicine are followed. The timely use of methods, tools,
and an individualized approach to each patient gives positive results. After all, the purpose of physical
therapy is not to convince patients that the consequences of stroke are not subject to rehabilitation, but to
help and teach patients to be independent and improve the quality of life of people with spasticity in the
early or late period. It was also determined that the topic of recovery of patients with late-onset spasti-
city after stroke is not sufficiently covered. To date, more than half of people after stroke remain limited
in everyday activities and have negative consequences — motor disorders, and activity limitations that
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significantly affect the quality of life and independence. Further research is needed to determine whether
it is possible to reduce late-onset spasticity and improve the motor function of patients after stroke with

the possibility of further use of the affected limb.

Key words: Review, Arm, Stroke Rehabilitation, Meta-Analysis, Recovery of Function.

Introduction

According to the 2020 press release, the glob-
al prevalence of stroke is about 16 million cases
per year. The annual number of strokes in Ukraine
is more than 110 thousand. The mortality rate is
2-3 times higher than in other countries. After suf-
fering a stroke, 20-40% of the working-age popu-
lation is disabled. Only 10-20% of people return
to work. The incidence of acute cerebrovascular
accidents is 1.5 to 2 times higher than the global
average. For 2021, the statistics do not differ much
from the previous year.

According to the Ministry of Health for 2022,
more than 100 thousand Ukrainians become vic-
tims of acute cerebrovascular accidents every year.
One-third of them are young people under the age
of 65.

The Ministry of Health and the National Health
Service of Ukraine have jointly substantiated the
quantity, quality, and structure of medical services
in rehabilitation centers and physical and rehabili-
tation medicine departments, with which they have
signed an agreement to provide quality medical
services to patients under the Medical Care for
Acute Cerebral Stroke package.

Negative consequences and symptoms of
stroke that occur in the acute and early period:
aphasia, dysphagia, visual impairment; paralysis,
spasticity, loss of sensation in the affected limbs,
impaired coordination, ignoring one side of the
body, fatigue, paresthesia, pain, and discomfort
in the affected limbs, impaired urodynamics and
bowel movements. The specific localization of the
lesion will be determined by the signs and symp-
toms that patients manifest after a stroke (Yani et
al., 2017).

Upon admission to inpatient rehabilitation, a
multidisciplinary team examines the patient on the
first day. The team includes a neurologist, a doctor
of physical and rehabilitation medicine, a physical
therapist, and an occupational therapist. If neces-
sary, it is possible to involve a speech therapist,
psychologist, and consultations with other prima-

ry and secondary care physicians (Homola et al.,
2021).

Depending on the results of the physical ther-
apy and occupational therapy assessment, patients
and caregivers are informed of the request and
short- and long-term goals are planned. The care
provided to stroke patients in the early period can
be maximal, intermediate, or minimal in terms of
functional performance. The growing dynamics of
patients during rehabilitation activities can influ-
ence the change of goals, from simple to complex.

In the acute and early period after stroke, phys-
ical therapy and occupational therapy are aimed
at restoring motor control and motor function of
the affected limbs. In the later period, however, the
multidisciplinary goals often focus on compensa-
tion and independent participation and activities.
The rehabilitation team collaborates with the pa-
tient and his or her family to achieve the goals.
Therefore, there should be consistency in the use
of physical therapy and occupational therapy.

In the early period, physical therapy has the
following goals: mobilization, verticalization, im-
provement of coordination and balance, and res-
toration of walking skills. The use of therapeutic
exercises to strengthen the support capacity of the
lower extremities and back muscles. Occupation-
al therapy has the following goals: dressing inde-
pendently, taking care of one's body, hair, and oral
cavity, eating, and using therapeutic exercises.

If you do not follow the recommendations in
the early period and ignore evidence-based medi-
cine, there are consequences that negatively affect
rehabilitation in the later period. Therefore, we
must value patients' time and avoid methods that
are not effective and not aimed at maximizing pa-
tients recovery after a stroke. After all, spasticity
manifests itself in the early period, when it is easier
to stop the process and reduce the possibility of its
development. Because in a later period, it is more
difficult to reduce muscle spasticity, increase the
range of motion and return the affected limb to the
patient.
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Spasticity, pain, stiffness, limited range of mo-
tion in the affected limbs, and edema are common
problems in patients with late-onset stroke. These
consequences affect patients quality of life and re-
quire long-term care and rehabilitation interven-
tions (Hotter et al., 2018). There is a small number
of studies on the restoration of motor function of
the arm in the shoulder, elbow, and wrist joints in
people after stroke for the possibility of further use
in everyday life and habitual activities.

The choice of individual rehabilitation methods
in the acute, early, and late periods is significantly
different for patients with muscle spasticity. There-
fore, it is important to scientifically separate the
recommendations of the periods for patients after
stroke, individually aimed at the symptoms of the
results of primary and intermediate examinations.

Spasticity is a motor disorder caused by dam-
age to the upper motor neuron. It depends on the
rate of enhancement of the tonic muscle stretch
reflex, which occurs as a result of excessive exci-
tation of the stretch reflex. It is usually common in
patients after a stroke with hemiplegia of unilateral
limb involvement (Mclellan, 1981).

In 2005, the scientist Pandyan reported that
spasticity is a violation of sensorimotor control,
manifested as a result of damage to the upper mo-
tor neurons, and appears as a periodic or constant
persistent involuntary muscle activation (Pandyan
et al., 2005).

Spasticity reduces the range of motion in the
joints and muscles, pain, discomfort, stiffness, con-
tractures in the affected limbs, and loss of spatial
and temperature sensitivity. Coordination and bal-
ance deteriorate, there is a lack of confidence in
walking, and there is a high risk of falling. Mood
changes, poor sleep. Muscle spasticity causes lim-
itations in daily life activities and reduces the abil-
ity to achieve the goal in rehabilitation activities
(Esquenazi et al., 2023).

Spasticity provokes the formation of contrac-
tures, and contractures can increase the symptoms
of spasticity in patients (O'Dwyer et al., 1996). The
results of clinical trials indicate that the pain syn-
drome can appear within 1 week and last up to 16
months (Allison et al., 2016). Analyzing the data,
more than half of patients after a stroke complain
of shoulder pain and continue to report symptoms
of pain 16 months later (Lindgren et al., 2007).
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Patients after stroke should undergo treatment
and rehabilitation measures to identify functional
disorders and maintain the general condition of the
body, with the consequences of cardiovascular dis-
ease, diabetes, poor nutrition, and rethinking bad
habits (Maalouf et al., 2023). Detection of func-
tional dysfunctions at early stages makes it possi-
ble to further treat and control the consequences of
stroke (Kuo and Hu, 2018).

The pattern of spasticity of the affected low-
er limb has tension under the knee tendons, which
limits the range of motion in the knee joint; plan-
tar flexion, and eversion of the ankle joint, which
limits the support capacity and full use of the foot.
Patterns of spasticity of the upper affected limb:
scapular dysfunction, shoulder adduction, internal
rotation, arm bent at the elbow with forearm prona-
tion, and flexion of the wrist joint (Wagner, Davids
and Hardin, 2016).

Aim

A review of studies and analysis of the effec-
tiveness of evidence-based medicine for the re-
covery of patients with the consequences of acute
cerebrovascular accident in the early period with
spasticity was conducted.

Materials and Methods

Analysis and synthesis of modern methods of
evidence-based medicine and scientific literature
studies used for patients after stroke with spasti-
city.

In the practice of occupational therapists, after
the initial examination of patients with spasticity,
negative manifestations are detected: limitation
of the range of motion in the affected limbs, pain,
which provokes difficulties with dressing, and hy-
giene procedures and affects the quality of self-
care (Bethoux, 2015). In the practice of physical
therapists, spasticity impedes free movement and
affects the speed of walking on different surfaces.
It increases the risk of falling, and impairs balance
and coordination (Diaz-Arribas et al., 2020).

Diagnostics and examination are aimed at iden-
tifying functional consequences, and rehabilitation
measures are focused on the patient's request, not
on reducing spasticity (Thompson et al., 2005).
Rehabilitation measures after a stroke should take
into account the functional limitations and the pa-
tient's request to ensure that spastic limbs can be
used.
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Ashworth scale (Ashworth, 1964) or Modi-
fied Ashworth Scale (Bohannon and Smith, 1987)
is used to assess spasticity in patients after stroke
and other neurological conditions accompanied by
increased muscle tone. Both scales are rated from
0 to 4 points. Where 0 points mean no increase in
muscle tone, 4 points mean the affected arm or leg
is stiff in a bent or extended position. A +1 point
was added to the modified Ashworth scale, which
is assessed as the presence of resistance of less
than half of the range of motion, and the passive
resistance scale (Platz et al., 2008) is also used in
neurology departments, as well as in physical and
rehabilitation medicine departments.

The values of the modified Ashworth scale
were more significant in the examination of af-
fected arms than legs (Meseguer-Henarejos et al.,
2018).

There are triggers of spasticity that increase
muscle spasticity: pressure ulcers, pain, discom-
fort; uncomfortable clothes; lying or sitting in one
position for a long time; ingrown toenails, dam-
aged skin; constipation or full bladder; fatigue; in-
fections; stress (Kheder and Nair, 2012).

The main rehabilitation goals of people after a
stroke are to increase the level of independence in
self-care and overall quality of life and, improve
the functional capabilities of patients with spastic-
ity (Park et al., 2023; Langton-Frost et al., 2023).

They offer many types of rehabilitation inter-
ventions that are adapted specifically to the pa-
tient's request (Richards and Cramer, 2023; Batool
et al., 2022; Edelstein et al., 2023).

Physical therapy has a significant impact on the
motor functions of people after a stroke. Exercise
improves coordination and balance, and increases
range of motion and muscle strength in the affected
limbs. The purpose of physical therapy for spastic-
ity is examination, counseling, and training; selec-
tion and use of auxiliary aids. Classes are aimed at
improving coordination and balance, restoring the
ability to walk with or without aids. Therapeutic
exercises to increase the range of functional ac-
tivity, performing daily activities (O'Brien et at.,
2023). Erotherapeutic goals: examination, coun-
seling, training. Recommendations for patients
with spasticity are aimed at resuming daily activ-
ities (dressing independently and caring for their
bodies) and the possibility of cooking with the use
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of aids (Feng et al 2023; Shen et al., 2023; McAn-
drew et al., 2000).

Adaptation or recommendation of ergotherapy
equipment to adapt the environment to the needs of
patients: installation of handrails in the bathroom
or toilet; specialized utensils for cooking or eating
(Simning et al., 2023).

Speech and language therapists help patients
restore their ability to communicate effective-
ly. They select alternative means of communica-
tion and conduct classes to overcome dysphagia
and aphasia with the help of special interventions
(Richards and Cramer, 2023).

Speech therapists contribute to the improve-
ment of speech and language skills in patients after
a stroke and eliminate possible difficulties in eating
or drinking liquids. Provide counseling and train-
ing in oral care (de Sire et al., 2020).

The selection of rehabilitation measures is
based on the individual needs and capabilities of
patients after a stroke. Physical therapy and occu-
pational therapy are integral components that ac-
celerate and facilitate the recovery of affected mo-
tor functions, promote independence, and improve
the quality of life of stroke patients (Kayola et al.,
2023).

Review and discussion

The scientific analysis is aimed at early rehabil-
itation measures applied within seven days of the
onset of acute cerebrovascular accident: gradual
mobilization, classes with speech and swallowing
disorders, and restoration of the affected arm (Ber-
nhardt et al., 2017). A pilot test was also conducted
in a public hospital. Early mobilization was used
within 24 to 48 hours of the onset of acute cerebro-
vascular accident (Poletto et al., 2015). The study
is important in the early periods of rehabilitation
for patients. It emphasizes the potential for reco-
very of functions in the critical period. However, it
is not used if the patient is not in a stable condition.
Contraindications: high blood pressure and body
temperature, fever, pneumonia, vomiting, diarrhea.

Scientists have conducted an effective ran-
domized control trial, and a possible option for the
early period is a modified wheelchair support. It is
used to reduce shoulder pain and support the arm
in its normal anatomical position (Pan et al. 2018).

Three randomized control trials for stroke pa-
tients with shoulder hemiplegia were found. The
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effectiveness of the use of orthopedic dressings and
bandages for the upper limb in the early period has
been proven. It is used to support the affected arm,
reducing the risk of shoulder dislocation during
walking skills. They have disadvantages if used
for a long time: contractures are formed, which
encourage the development of synergy of the flex-
or muscles, and also prevents patients from using
the affected arm if there are positive indicators for
the restoration of motor function (Ada et al., 2017;
Hartwig et al., 2012; van Bladel et al., 2017).

Splinting in a neutral position on the radiocar-
pal joint of the affected limb for 4 weeks does not
improve motor function (Lannin et al., 2007). A
systematic review on the use of splints was ana-
lyzed and proved to not affect the motor function
of the upper limb of patients after acute cerebro-
vascular accidents (Lannin and Herbert, 2003).
The use of splints is not recommended, as it is a
passive method that has insufficient evidence and
impact on recovery. Prolonged wearing of splints
provokes contractures and, in the presence of spas-
tic muscles, increases the level of spasticity. Ortho-
ses should not be used as a substitute for therapeu-
tic exercises. Especially if the examination shows
positive results for restoring the motor function
of the arm (Management of Stroke Rehabilitation
Working Group, 2010).

The analyzed cross-sectional studies of ankle
orthoses show that the device has a positive effect
on gait speed (Bleyenheuft et al., 2008; Thijssen
et al., 2007; Wang et al., 2007; Pohl and Mehrholz
2006). An ankle orthosis is used for patients with
a request and rehabilitation goal to improve gait
speed. Prolonged wearing of the orthosis has ir-
reversible functional processes: limitation of the
range of motion, stiffness, and creation of myogen-
ic contractures. Therefore, repeated assessments
and follow-ups by qualified specialists are recom-
mended for patients with ankle orthoses.

The goal of physical therapy and occupation-
al therapy for patients after stroke is to restore
movement functions, independence in daily life,
and independence in movement. Individualized
therapeutic exercises are selected in combination
with treadmill gait training and the use of aids. In
addition, during and after rehabilitation activities,
caregivers and patients are provided with advice
and recommendations for continuing the home
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rehabilitation program, warnings about possible
consequences, and contraindications (Zech et al.,
2010).

As a result of the study of acute cerebrovascu-
lar accidents, patients are faced with over-exten-
sion of the affected knee joint when moving and
walking. This significantly affects possible knee
pain, reduces speed, and worsens gait asymme-
try. Over-extension of the knee joint occurs as a
result of weakness of the lower leg muscles, and
hamstrings, stiffness of the plantar flexors, and im-
paired sensation in the hip, lower leg, knee, or foot.
Rehabilitation tools should not be used routinely
to fix and immobilize the knee joint. The best that
a physical therapist can offer a patient is the selec-
tion of therapeutic methods to stimulate and stabi-
lize the knee during the support phase (Macko et
al., 2001).

After analyzing eight randomized control trials
in which researchers evaluated inpatient rehabilita-
tion, traditional and standardized exercises in com-
bination with Kinesio taping for stroke patients
with hemiplegia of the shoulder. Seven studies with
positive effects: relieving hemiplegic pain, improv-
ing functional outcomes of the arm, and reducing
the development of possible shoulder subluxation
(Huang et al., 2017; Huang et al., 2016; Chatterjee
et al., 2016; Griffin and Bernhardt, 2006; Pandian
et al., 2013; Pillastrini et al., 2016; Santos et al.,
2017; Hochsprung et al., 2017).

Kinesiotaping is widely used in rehabilitation
practice for orthopedic patients. The literature is
mixed on the improvement of range of motion
and the effect on spastic muscles in patients after
stroke. There is little evidence and benefits of the
long-term effectiveness of taping on the affected
limb. Additional careful study and substantiation
of the therapeutic mechanisms of kinesiological
taping would be useful in further research with
neurological patients.

Application of mirror therapy. The patient is
seated at a table, and a specialized mirror is placed
in the middle of the person's body to block the
view of the affected arm. Mirror therapy is similar
to the action of visual feedback, during which the
movement of the healthy arm is perceived as the
movement of the affected arm. This creates the il-
lusion that the two hands are performing the same
task. It is believed that this therapy has an effect on
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neuroplastic changes, and may help to increase the
excitability of the ipsilateral motor cortex, which
is responsible for the affected area (Deconinck et
al., 2015).

The scientific article substantiates that the mir-
ror therapy method has been successful in relieving
neuropathic pain (Wittkopf and Johnson, 2017).

Two randomized control trials were found to
reduce regional pain syndrome with mirror therapy
(Cacchio et al., 2009). One study compared mirror
therapy with mindfulness practice (Cacchio et al.,
2009).

In summary, mirror therapy can be useful for
patients after a stroke to improve motor function.
However, it does not affect reducing spasticity in
muscle activity.

In research on the biofeedback method, elec-
trodes are attached to the surface of the affected
muscles of individuals to obtain information and
capture the electrical capabilities of the motor unit.
The signals with the result are transmitted through
audio or visual feedback, which transforms the
information received using a computer. Evidence
suggests that this method has no effect on the motor
function of the hand and does not train accuracy
and coordination. However, the literature has mixed
data on increasing the range of motion in the joints
of the affected arm and the effect on spastic muscles
in patients after stroke (Page and Lockwood, 2003).

Patients after stroke with impaired spatial and
temperature sensitivity usually have reduced mus-
cle strength, do not control, and do not use the
affected limb in everyday activities, which com-
plicates further recovery (Taub, 1980). Therefore,
CIMT therapy is designed to maximize the use of
the affected limb (Fritz et al., 2005). The peculiar-
ity of the method is the limitation of the healthy
arm when efforts are directed to the maximum use
of the affected arm in the implementation of the
planned tasks (Taub et al.,1999). Instructions for
the use of CIMT therapy, the patient should have
active movements, bending the hand by about 20
degrees, and extending the fingers by at least 10
degrees. The patient should have minimal senso-
ry and cognitive impairment. The duration of the
method is individually selected for each patient.
The data were analyzed (Taub and Morris, 2001),
with a positive result for patients in the acute peri-
od after stroke. The article also presents evidence
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that CIMT therapy has harmful effects (Dromerice
et al., 2009). This method did not yield the expect-
ed results, but it can be used in the acute and sub-
acute periods for patients after stroke.

PNF is proprioceptive neuromuscular facilita-
tion. The technique is used to restore lost motor
functions, affect the range of motion, improve en-
durance, and increase muscle strength. It is used
after injuries, after surgery, and after disorders or
damage to the central nervous system (Hindle et
al., 2012). The PNF method focuses on a neuro-
functional approach that combines examination,
activation of neuromuscular control, stimulation of
motor learning, and the proper use of motor con-
trol using various movement patterns. This method
combines functional mobility patterns using inhi-
bition, facilitation, strengthening, and relaxation of
the muscular system (Etnyre and Abraham, 1986;
Alaca et al., 2015).

One of the techniques used is rhythm rotation,
when the affected limb is slowly taken out of the
spasticity pattern, the physical therapist or occu-
pational therapist performs until the joint is felt to
be restricted. When the muscles relax, the affected
limb is moved to another range, and the technique
is continued.

In a systematic review of the use of PNF, it is
an effective method of recovery for patients with
late-onset stroke. It has an effective effect on bal-
ance, coordination, and gait speed. Improves motor
function and activity through proprioceptive, skin,
and auditory signals. It can be one of the methods
of recovery for neurological patients (Nguyen et
al., 2022).

The proprioceptive neuromuscular facilita-
tion technique is justified by the effectiveness of
improving the elasticity of spastic muscles after
stroke, improving balance in dynamics. Studies, it
has shown positive results on passive and active
range of motion (Farinatti et al., 2011).

Conclusions

In this literature review, we highlight effective
evidence, the latest recommendations, and research
in the field of physical rehabilitation to help restore
independence and motor activity after acute cere-
brovascular accident in patients with spasticity.
At the moment, there are enough evidence-based
medicine methods to stabilize the condition and re-
store motor functions of patients after stroke in the
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acute and early period. The use of evidence-based
interventions helps to reduce the consequences of
disability and significantly improves the ability to
restore independence, activity, and participation of
patients after a spastic stroke. However, not enough
information is available on methods that reduce the
outcomes and complications that occur in patients
with late-onset spasticity that meet the criteria for
the clinical effectiveness of the methods listed in
this review, so we need to continue research and
promote effective solutions.

The next scientific publication will be devoted
to the examination of physical therapy and occupa-
tional therapy of patients after acute cerebrovascu-
lar accidents.
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Anomauia: cocmpe nopyuleHHs MO3K08020 Kp08000iey 20106HA NpuduHa iHeaniousayii. Incynom
MAg€ pi3Hi KAIHIYHI XapaKkmepucmuky ma HAciioku, wo UMAazarms iHOUBIOYAIbHO20 peadilimayitinozo
obcmedicenusi ma nioxody. Hecnpusmnugi Hesponoziuni po3naou Cynpo8ooNCyrOmvcsa pPyXosumi,
KOSHIMUBHUMU MA NCUXO-eMOYIUHUMU Hacaiokamu. 3a ocmanui 20-mb pokie NKY8aHHS 20CMPO20O
NOPYULeHHSI MO3KO8020 KPOB000I2y 3HAUHO 3POCAU V' NOKASHUKAX BIOHOGNEHHA nayicnmie. 3as0saKu
npoepecy MidCHAPOOHUM KAITHIYHUM NPOMOKONLAM, PAHOOMI308AHUM Memooam O00KA3060i MeOuyuHu,
A0EK8AMHO20 MEOUKAMEHMO3H020 NIKY8AHHI, NOoemanHoi ma iHougioyarvHoi cmpameii 3 Qizuunoi
mepanii, epecomepanii o1 nayienmie. OOuH i3 HAUBANCIUBIUIUX BHECKIB V peabinimayiio 0/ NayicHmis
niCs THCYbMY Marms Memoou 00Ka3060i Meouyuny. Y arimepamypHomy 021401 6UCEIMIEHi CYUACHi
O0aHi Ma KpumuyHa OYiHKa, w000 NIOMBEPON’CEHHs epeKmUsHOCmi Memoodie 00KA3080i MeOUYUHU 8
peabinimayiiunux 3axo0ax, 0jisi NOKPAWEeHHsI KOHMPOIO PyXi, aKmMUueHoCmi, yiacmi ma OIisibHOCHI.
osedena, kopucmuv peabinimayitinux mpy4aHHs Ha CHACIUYHICMb RICAA THCYILIY Y PAHLOMY Nepiodi.
Ane Hasimv, nicis MeOUKAMEeHmMO3HOI ma MeOuyHoi peabinimayii, 6i0HOGNEeHH pPYX080i (DYHKYIT
3anUUAEMbCA He 00CMAamHiM 01 OOCACHEHMs. 3anumy NayieHmd, 3a paxyHoK He NOCHi008HOCMI
3ACMOCy8anHs Memodi 00Ka3z060i meouyunu. Onuc aimepamypu mae Ha Mmemi, 8i00Opazumu
eghekmugHicmy NaUBY MeMO0Oi8 00KA30601 MEOUYUHU HA PeabiNimayiini BMpyYanHs 0CiO nicjis iIHCYIbmy
PAaHHb020 Nepiody 3i CNACMUYHICMIO, 3a 0/ NIOBUWEHHSL SKOCMI HCUMMEQILIbHOCII MA NONINULEeHHS
pyxosux QyHxyitl 6 ypagicenux Kinyiexkax. Mamepiaiu ma memoou. Y oenndi mu npoananisyeanu
peabinimayiini 8mpyuanHs ma memoou 00Ka3o80i meduyunu 3 ¢hizuunoi mepanii. Qbzpynmyesanu
mamepianu Kanadcvrozo 0068i0HuKa Kiniyucma 3 peabinimayii nayicumis nicas incynomy 3a 2020 pik.
B oens0 ysitiwunu naykosi nyonikayii aumeniticokoro mosor. Cmammi ma 00CHONCeHHS HAYKOBYIE
onyobnikosani 3a ocmanui 15 poxis. Komnromepnuii noutyk 30itichiosascs uepesz 6azy oanux PubMed.
Posenanymo 63 nyonixayii, Axi oyintosanucy 3a Kpumepiamu: HAOIUHICMb, 8ANIOHICMb, BUMIPIOBAHICTb.
Ilpoananizoeani 3min, wo 6i0Oysanucy Ha NPomaA3i 30iUCHEHUX HAYKOBUX O0CHiOdHCeHb. Buchosku.
Cnacmuynicms y nizHboMy nepiodi Riciisi 20CMpoeo NOPYULeHHST MO3K0B020 KPOBOODicy, MA€E 3HAUHI
He2amueHi HAcioKo8l mpyoHowi, 3 AKUMU NAYIEHMU He MAIOMb 3M02U 8NOPAMUCL camMocmitino. Mu
BUABUIY, WO peabinlimayiini 3axo0u ma memoou 3 izuunoi mepanii noANUYIOMb PYXo8i DYHKYIT
nayieHmié 3i CNACMUYHICMIO V PAHHLOMY Nepiodi, 3a YMO8U OOMPUMAHHS PEKOMeHOayili 00Ka3080i
MmeouyuHu. Buacne suxopucmanms memodis, 3acobie ma iHOUBIOYanbHUll NiOX00 00 KOHCHO20 NayicHma
oaroms NO3UMuUBHi pesynomamu. Aoxce, mema izuunoi mepanii He nepekoHamMu NAYiEHMIie 8 momy
WO HACHIOKU NICHsL THCYIbMY He Nioafeaioms peadilimayii, a 00NOMO2mMu ma HAGYUMU NAYICHMIE
camocmiiHocmi ma nioguwjemu AKiCMb HCUMMEOIANLHOCMI 0CIO 31 CNACMUYHICMIO ) PAHbOMY YU
nisHboMY nepioodi. Takoxc GuU3HAUULU, WO He OOCTAMHBO PO3KPUMA MeMd BIOHOBIEeHHA NAYIEHMIB NICIA
IHCYIbmMYy 31 CNACMUYHICIMIO Y Ni3HLOMY nepiodi. Ha cboeooniwmil dens Oinvuia notosuna ocio nicis
IHCYIbMY 3aMUULAIOMbCA 00MENCEHUMU Y NOOYMOBUX OifX Ma MAawms He2amueHi HACHiOKU — PYXO06i
NOPYULEeHHsl, 0OMEHCeH ST AKMUBHOCIMI W0 3HAYHO 8NAUBAIOMb HA AKICMb HCUMM MA He3ANEHCHICTb.
Heobxione nooanvue 00cniodxicents, wjoo eUaUMU, 4l MOMCIUBO SMEHULUMU CNACMUYHICIb ) NI3HLOMY
nepiodi ma noainwumu pyxoe8y (QYHKYilo nayieHmié Micjs IHCYIbMY 3 MONCIUBICMIO NOOANbULO2O
KOPUCIYBAHHSL YPAIHCEHOIO KIHYIBKOIO.
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