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Abstract. The benefits of coordinated rehabilitation in the treatment of stroke patients: A literature review.
Shuranova L., Vackova J., Mikova M. The article reveals the features of coordinated rehabilitation — a process that
leads to rehabilitating of people with neurological damage that limits their functionality. The purpose of the article is a
literature review within the framework of GAJU 066/2022/S, funded by the grant agency of the South Bohemian University
of Czech Budejovice, Czech Republic, examining the effectiveness of coordinated rehabilitation in patients recovering
from strokes and the use of the standardized Functional Independence Measure (FIM) test to assess the patient’s
condition. Data come from current Czech and foreign publications. The EDS multi-finder was used to search for literary
sources. Document searches were from 2016-2022 in Czech and English. Search terms include post-stroke rehabilitation,
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FIM, rehabilitation after stroke, neurorehabilitation, and community based rehabilitation. The start of coordinated
rehabilitation of stroke patients should be timely, long-term, comprehensive, and effective, involving a multidisciplinary
approach and teamwork. It is essential to develop an individual approach and create a suitable individual plan that
allows the use of the FIM test. This is the only way to establish long-term and mutually beneficial cooperation. As the
cost of rehabilitation increases, the financial burden on the healthcare system also increases. Caring for a stroke patient
also puts various burdens on the family. Successful rehabilitation can reduce the use of costly medicines and materials
and decrease the need for nursing care and the term of hospital stay. The social costs of strokes are associated with long-
term dependence and a low degree of resocialization. Considering the frequency of strokes and the associated disability,
there is an increasing need for coordinated services within coordinated rehabilitation. Gaps in data on coordinated stroke
rehabilitation should be filled by providing necessary information about long-term participation in community-based
programs.

Pedepar. Ilepearn koopauHoBaHOI peabimiTanii B JikyBanni xBopux micias incyuabTty. Jlitepatyphmii ornsn.
Illypanosa JI., Baukoa M., Mikosa M. Y cmammi poskpusaiomucs ocobnusocmi koopournosanoi peabinimayii, wo €
npoyecom, AKuUll gede 00 peabinimayii 1100eil 3 HeBPOIOIUHUMU YIUKOONCEHHAMU, WO 0OMEXHCYIOMb iXHI DYHKYIOHANbHI
mooicnusocmi. Mema cmammi — o250 nimepamypu 6 pamkax npoekmy GAJU 066/2022/S, gpinancosanum epanmoeoio
azenmyporo Iligdennouecvrozo ynisepcumemy, HYecke-Byoetiosiye, Yecvrka Pecnybnika, wooo epexmusnocmi
3ACMOCYBAHHsT KOOPOUHOBAHOL peabinimayii 6 nayicHmis, SKi 00VICYIOMb RICAS IHCYIbMY, MAd SUKOPUCTHAHHSL
cmanoapmuzogarnozo mecmy Pynxyionarbnozo cmynens nesanedxcnocmi (FIM) ons oyinku cmany nayicuma. /Jani oynu
8351Mi 3 AKMYATbHUX YECbKUX MA 3AKOPOOHHUX nyoOmikayitl. /s nowtyKy nimepamyprux 0djcepei 8UKOPUCmO8Y8ascs
myavbmuwiykay y oazax 3a nepioo 2016-2022 poxie uecvkoo ma awuenilicekoo mosamu. Ilouwykosi mepminu:
niciaincyromua peadinimayin, FIM, peabinimayia nicas incyiemy, Heupopeabinimayis, peabinimayis Ha pieHi
MyHiyunanimemis. Busnaueno, wo 31a200dceHa peabinimayis X@opux NiCAsA IHCYIbMY MA€E€ OYymMuU C80€UACHOI,
00620MPUBANOI0, KOMWIEKCHOIO MA eheKmueHoI0, 6KIIOYAMU MyTbMUOUCYUNTIHAPHUL NiOXi0 ma KOMaHOHy pobomy.
Llyoice sasicnuso po3pobumu iHOuioyanvHuil nioxio i ckracmu 6i0N0GIOHU THOUBIOYATbHUL NAAH, AKUL 00360AUMb HAM
spooumu mecm FIM. Hazonouieno, wjo minoKu maxum 4UHOM MONCHA HANA200UMU 00820CMPOKO8Y MA 83AEMOBULIOHY
cnienpayto y ecix cgpepax. Ockinoku éapmicmv peadbinimayii 3pocmae, IHAHCO8e HABAHMANCEHHS HA KPAIHY MAKOIC
3pocmace. J{oensio 3a X6opum Nicist IHCYIbmy Jsede mseapem Ha 1020 poouHy. Y 6UCHOBKY HA2OIOULYEMbCS HA MOMY, WO
VCRiwHa peadinimayis Moxce npueecmu 00 3HUNCEHHsL apmMOCmi K6 | Mamepianie ma 3MeHueHHss nompebu 8 0021501,
a MaKodic 3a2anbHO20 nepedyeants @ IiKapHi. Bnaue na smenwenns coyianbHux 6umpam, nog a3aHux 3 00620MpUEAIOI0
3ANEAHCHICMIO MA HUZLKUM CIYHEHeM pecoyianizayii, maxosic modice 6ymu 0yce 3HAUHUM. Y 36 3Ky 3 NOWUPEHHAM
iHCYIbMY ma iHEaNiOHOCMI 6HACTIOOK HbO2O, 3pOCMAE NOmMpeda 8 KOOPOUHOBAHUX NOCIY2AX Y PAMKAX KOOPOUHOBAHOL
peabinimayii. Haconowiyemoca Ha momy, wo npocaiuna 8 OaHUX npo KOOPOUHOBAHY peabilimayiro nicis iHcyibmy
NOBUHHA OYMU 3ANOBHEHA HAOAHHAM BANCIUBOT IHPOPMAYIT NPO 00820CMPOKOBY YHACHb 2POMAOU.

One of the main targets of the World Health
Organization (WHO) is to reduce the mortality of
noncommunicable diseases, which includes stroke.
Coordinated rehabilitation is one primary means of
helping stroke patients return to their former life.

In 2019 the WHO estimated that stroke was the
second leading cause of death, with 6.7 million stroke
deaths, accounting for 11.9% of all deaths globally
[1]. According to the WHO, stroke is third in the
world in terms of causing disability [1]. In the Czech
Republic, stroke ranks second in mortality, with
74.77 deaths per 100,000 people [1].

Strokes create severe economic burdens for
national and private healthcare systems. According to
the VZP data (VZP is the largest health insurance
company in the Czech Republic (CZ)) as of 27 OCT
2021, 2,190,275 Czech crowns (1 USD = 24 Czech
crowns (Koruna)) were spent in 2020 on strokes [2].
VoZP (VoZP is the Military Health Insurance Com-
pany of the CZ) spent 208 million Czech crowns in
2019 on strokes [3]. These figures do not include
post-discharge stroke-related costs, further reha-
bilitation, or additional care.
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The treatment of stroke patients is evolving, and
new protocols, treatments, and care methods are
emerging. However, the availability and timeliness of
treatment, rehabilitation, and coordination of indi-
vidual elements of care vary from region to region,
which, in turn, can lead to irreversible consequences
for the patient.

The problems faced by the professionals involved
in treating, monitoring, caring for, and rehabilitating
stroke patients are apparent. Firstly, coordinated
rehabilitation is not clearly defined in the Czech
Ministry of Health bulletin [4], i.e., there are no
clearly defined deadlines for each step in the process.
Additionally, there are no explicit guidelines for crea-
ting individualized treatment plans for stroke patients.
Currently, the Czech Republic is collecting data on
stroke patients through the RES-Q platform [5].

RES-Q is a worldwide platform for monitoring
stroke patients [5]. Experts developed this registry at
the International Center for Clinical Research at St.
Anne’s University Hospital in Brno, CZ to improve
the quality of care for stroke patients. The platform
provides an easy way for hospitals to monitor their
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stroke care processes, i.e., by comparing outcomes
and fine-tuning to improve the quality of care. The
tool also allows hospitals to collect key performance
indicators related to the quality of stroke patient care
based on internationally recognized practices. It is
also a platform for monitoring outcomes and viewing
up-to-date hospital performance [5].

The problem with assessing patients is not only the
availability of rehabilitation itself but also the fact
that some patients go straight home after discharge
from the neurological unit while others go straight
into the long-term care unit. Thus, they disappear
from view because there are no clearly defined
criteria for stroke patients to be under the care of one
or more specialists. Additionally, there is no explicit
coordination among teams of specialists who exa-
mine and treat patients. Although in decree n.
39/2012 Sb. o dispensary care — wording from 1 May
2021 in point 55 of the appendix, for family doctors,
dispensary care was introduced after a stroke [4].

A standardized tool (test) is needed to assess
rehabilitation effectiveness. Such a tool would allow
the patient’s condition to be assessed in the intensive
care and rehabilitation unit and at home. There is a
need for guidance on how to approach patients after a
stroke in terms of coordinated rehabilitation, i.e., for
patients and general practitioners and possibly for
rehabilitation specialists in hospitals.

The above mentioned formed the basis for a
research project funded by the University of South
Bohemia in Ceské Budg&jovice called “Coordinated
rehabilitation and its continuity after hospital
discharge” (project number GAJU 066/2022/S, dura-
tion 1 Feb. 2022 to 31 Dec. 2023).

The purpose of this article is to provide a literature
review within the framework of GAJU project
066/2022/S on the effectiveness of coordinated reha-
bilitation in stroke patients, using the standardized
FIM test to assess the patient’s condition.

Data sources

We searched several databases (Medline, Scopus,
PubMed, Web of Science) for relevant original texts
and articles. The search strategy included the words:
“Post-Stroke Rehabilitation” and “FIM” or “Rehabi-
litation after Stroke,” “FIM” or “neurorehabilitation,”
and “FIM,” “Community Based Rehabilitation. We
used Medvik to search the Czech and Slovenian
sources. The search strategy included words (Boolean
operators): “koordinovand rehabilitate,” “FIM,”
“cevni mozkova ptihoda,” “neurorehabilitace.” The
period was from 1 Jan. 2016 to 31 Sept. 2022 in
English, Czech, or Slovak.

Stroke is one of the leading causes of death and
disability worldwide. Since 2004, the WHO has dec-
lared stroke a global epidemic. The WHO developed
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the disability-adjusted life year [6] (DALY) indicator
to measure, compare, and analyze the burden of
various diseases, and it is well suited to stroke
research. The DALY combines the time lost through
premature death and disability. Measuring each
patient’s stroke outcome with the loss of DALY has
broadened its application to treatment effect analysis
in acute stroke trials, determining the impact of post-
stroke complications, differential weighting of
discrete vascular events, and estimating a more
accurate burden of stroke in a specific population.

The World Stroke Organization (WSO) published
the Global Stroke Bulletin in 2022 by Lindsay et al.
[7]. The estimated global cost of stroke is $721 billion
(0.66% of global GDP) [7]. According to the
organization, the burden (in terms of the absolute
number of cases) increased significantly from 1990 to
2019 (70.0% increase in stroke cases, 43.0% increase
in stroke deaths, 102.0% increase in stroke preva-
lence, and 143.0% increase in DALYSs), with the
majority of the stroke burden (86.0% deaths and
89.0% DALYs) falling on low and lower-middle-
income countries (LMICs) [7].

According to a statistical analysis by Thrift et al.
[8], despite stable incidence rates and declining
mortality rates over the past two decades, the number
of stroke cases, stroke survivor prevalence, DALY lost
due to stroke, and stroke-related deaths are increasing.

The results of the Global Stroke Statistics 2019
Review by Kimet al. [9] concluded that current
statistics on stroke incidence and mortality show
differences between countries and differential bur-
dens among high-, low-, and middle-income coun-
tries. Reporting from hospital stroke units remains
limited and should be encouraged [9].

In 2016, the team of authors [10] presented the
“Global, regional, and national burden of stroke,
1990-2016: a systematic analysis for the Global
Burden of Disease Study 2016,” according to which
the number of new stroke cases rose to 13.7 million
in 2016. Furthermore, the team of authors [10]
reported that 5.5 million deaths worldwide were
stroke-related in the same year.

Stroke is often a severe and debilitating condition
requiring ongoing rehabilitation. Dunbar et al. [11]
predicted that between 2015 and 2035, the estimated
total direct medical costs associated with stroke would
more than double, from $36.7 billion to $94.3 billion.

According to Angerova et al. in 2020 [12], there
are currently 13 integrated cerebrovascular centers
(comprising neurosurgery, radiology, neurology, and
an early rehabilitation unit) and 32 stroke centers
(neurology and early rehabilitation unit) in the Czech
Republic. Thus, patients are usually transferred to
early rehabilitation units between 7 and 14 days after
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a stroke, where they receive 3-4 hours of multi-
disciplinary rehabilitation per day [12].

In 2017, the WHO launched “Rehabilitation 2030:
a call for action” by Gimigliano et al. [13] to draw
attention to the increasing unmet needs for reha-
bilitation. The program’s core principles are the
global need for rehabilitation, improved access to
rehabilitation, and building and strengthening rehabi-
litation networks and partnerships, particularly
among low-, middle- and high-income countries, to
help reduce disabling diseases [13].

Coordinated rehabilitation is an essential part of
reducing disability after a stroke. According to Svest-
kové [14], coordinated rehabilitation is a continuous
and comprehensive activity that alleviates, as far as
possible, the direct consequences of long-term
adverse health conditions that limit or prevent social
reintegration. Svestkové [14] lists timeliness, conti-
nuity, coordination, synergy, and accessibility as the
main characteristics of coordinated rehabilitation.

According to Vackova et al. [14], coordinated
rehabilitation refers to multidisciplinary teamwork, in
a home environment, after the patient is discharged
from the hospital. It is worth highlighting that the
term coordinated rehabilitation is similar to
Community-Based Rehabilitation (CMB).

Ru et al. [15] evaluated the effectiveness of a post-
stroke program based on CMB techniques to improve
the functional recovery of stroke survivors. It is worth
noting that in their results Ru et al. [15] emphasized
that CMB improves motor function, activities of daily
living, and social functioning in stroke survivors.

According to the “Guidelines for Adult Stroke
Rehabilitation and Recovery” from the American
Heart Association/American Stroke Association [16],
stroke rehabilitation requires constant team coor-
dination. This includes the patient and his/her family
or caregivers, doctors, physiotherapists (physical
therapists), psychologists, social workers, and others.
The recommendation is that the whole team work in
a coordinated and coherent way to maximize reha-
bilitation effectiveness. However, without com-
munication between team members, the individual
components of coordinated rehabilitation are unlikely
to produce the expected outcomes.

The primary principle underlying stroke reha-
bilitation is increased patient autonomy. This can be
achieved by early, comprehensive, and fully coordi-
nated action of all team members.

Minor et al. [17] conducted a study to determine a
plan of rehabilitation on discharge from unit after
stroke that could predict activity limitation. The
retrograde study by Minor et al. [17] involved patients
aged 18-80 years after a mild stroke and without
significant cognitive or motor impairment. The
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authors used the FIM test in to gether with other tests
to create a rehabilitation plan and a follow-up visit after
six months. Minor et al. [17] state that standardized
discharge measures may predict future limitations.

The Functional Independence Measure (FIM)
scale assesses physical and cognitive disability by
Lippert-Gruner [18]. This scale focuses on the burden
of care, i.e., the level of disability, which indicates the
burden of caring for them. The FIM assesses six
functional areas (self-care, sphincter control, transfer,
movement, communication, and social cognition) that
fall under two domains (motor and cognitive). The
FIM test makes it possible to document the biopsy-
chosocial functional status of patients. The use of the
FIM test is quite simple, but it requires an educational
course and the purchase of a license from the Uniform
Data System for Medical Rehabilitation (UDSMR).

Ngetal., 2016 [19] published a five-year pros-
pective cohort study in which they observed patients
with a recurrent stroke who were either initially
admitted directly to the rehabilitation unit or initially
admitted to the hospital. The authors used the FIM
test to measure functional outcomes to quantify the
difference in scores on admission and discharge. The
effectiveness of the FIM was measured relative to the
recovery percentage.

Valach and Selz, in their article “Rehabilitation
programs monitored by the Functional Independence
Measure: an observational study” [20], used the FIM
test at the Biirger Hospital Rehabilitation Center in
Solothurn, Switzerland, as part of sustainable deve-
lopment and quality maintenance. According to the
authors, while the use of the FIM in stroke reha-
bilitation is well documented, its use with other
rehabilitation patients is less common [20].

In a similar study, Langhammer etal. [21]
measured alternatively FIM on admission, after 18-22
days of rehabilitation, at discharge, and 6- and 12-
months post-discharge. The authors [21] showed that
the organization of stroke specialist rehabilitation
services significantly improves activities of daily
living (ADL). The main positive predictors were
teamwork patterns, with the multidisciplinary model
being the most helpful. Negative predictors were
initial severity and disability after stroke.

Li etal. [22] investigated factors that ‘predict’
stroke survivors who may achieve ‘clinically signi-
ficant functional improvement’ and return home after
discharge from a local hospital after utilizing an
inpatient stroke rehabilitation program. The study
included 562 patients from four different hospitals.
The FIM test was used to measure motor impro-
vements. The results of the study supported other
previous studies and provided some interesting new
findings. Early prediction of stroke outcomes before
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discharge helps rehabilitation professionals and
occupational therapists focus on the best intervention
strategies and to better prepare for discharge [22].

In 2020, Boissoneault C. et al. [23] implemented
an intensive rehabilitation program for post-stroke
patients aimed at eliminating impairments of mobility
dysfunction. The FIM was used to record statistically
significant improvements across a range of impair-
ments in functional mobility.

Duncan et al. [24] looked at identifying models of
care to improve recovery, independence, and quality
of life, which is crucial for stroke survivors and their
caregivers. The Comprehensive Acute Stroke Ser-
vices Study (COMPASS) is an ongoing cluster-
randomized, pragmatic study to assess the effective-
ness of a comprehensive treatment of acute stroke [24].
This trial addresses a critical gap in care after acute
stroke on patient-centered outcomes [24]. An indivi-
dualized COMPASS Care Plan™, integrated with a
community-specific resource database, and additional
follow-up visits 30 and 60 days after discharge [24].

Kovatfova et al. [25] emphasized that compre-
hensive patient follow-ups after a stroke are essential.
Despite adequate primary and secondary prevention
measures, the consequences of acute treatment of pa-
tients remain serious. Within three months after a
stroke, 10-20% of patients die, 30-40% remain perma-
nently disabled, and 50% achieve total self-sufficiency
[25]. Community-based rehabilitation appropriate
technique increases rehabilitation participation rates
and enhances motor function, daily activity, and social
activity of stroke survivors by Ru et al. [26].

It should be noted that the degree of rehabilitation
received by people with neurological diseases living
in a community setting varies greatly [27]. Sau-
mur T.M. et al. point out that with such a wide range
of rehabilitation times, it is likely that the amount of
community-based rehabilitation received by most
people is not sufficient to improve function and
quality of life. In this context, further work is needed
to identify barriers to access community-based reha-
bilitation resources and the amount of rehabilitation
needed for functional improvement [27].

Coordinated rehabilitation after a stroke is a long-
term process. Patients and their families depend on
social support. One good example is the Bochum
College of Public Health and the German Stroke
Foundation volunteer-supported model “Trained
Stroke Assistants — a partnership model for local care
(GeSa)” [28].

Bilda K et al. present the results of a pilot study
and standardized process for a regional stroke project
and describe experiences from the previous project
course. The authors suggest that aides can offer
patient-centered care and individualized assistance in
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everyday life of stroke patients and thus contribute to
an improved quality of life. The experience with the
project so far has been consistently positive [28].

According to a paper from the German Stroke
Society on post-stroke care: Part 1: Long-term care
after stroke: the status quo reality and the care gap in
Germany — currently, the focus of patient mana-
gement is on GP care, but without closer and coor-
dinated integration of neurologists in the future it will
be more difficult to implement follow-up care based
on guidelines and quality control by Bilda et al. [29].
According to the German Stroke Society’s position,
there is no distribution of responsibilities and no
standards for specialist team training to meet the
guidelines [29]. Attention has been drawn to the fact
that in addition to medical, physical, and social
health, emotional needs must also be addressed;
however, emotional needs are seldom considered by
multidisciplinary care teams. Further developments
in the regional concept of care management are
currently being discussed [29].

According to Akhtar N et al. [30], lack of infor-
mation about rehabilitation was the most common
patient-related aspect, and lack of support from
caregivers was the most common external factor.

New challenges move towards new solutions —
Hirota et al. [31] propose a system for simple home
FIM score estimation based on angular velocities
measured for specific body movements performed
only once, using gyroscopic sensors. In their study,
the authors focused on the motor FIM score (mFIM)
and whether the optimal specific body movement
should be “getting out of bed” or “moving from sit-
ting to standing.” As part of the study, the authors
built a model to account for differences in the rate of
convergence of movements between healthy subjects
and stroke patients. As a result, mFIM scores were
estimated by regression analysis with the parameters
used in the developed model as explanatory variables
and mFIM scores estimated by experienced nurses as
objective variables. In the experiments, the mean abso-
lute error of the angular velocity in the spinal direction
for rising from the bed was the smallest (9.53) [31].

As noted by Tyagi S et al. [32], in six months
post-stroke, approximately 65% of stroke survivors
are still unable to engage in everyday activities,
which leaves them heavily dependent on others. Of
particular importance is research that aims to assess
the overall outcome of psychological and physical
well-being, increased residual abilities, reinte-
gration, and social integration for people with
chronic impairment as a result of stroke after home
rehabilitation [32]. Tyagi S. et al. [32] emphasized
that a territorial rehabilitation system should address
several fundamental aspects, i.e., the centrality of
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the individual, the definition of a specific and
personalized rehabilitation plan and prognosis based
on the results of the dispensary supervision, multi-
disciplinary team; highlighting emerging needs; and
coordination of different care pathways.

The European Stroke Organization (ESO) pre-
pared the European Stroke Action Plan (ESAP) 2018-
2030 in collaboration with the European Stroke
Alliance (SAFE) by Norrving et al. [33]. According
to the plan, four main goals for 2030 have been
identified [33], one of which is to have national stroke
care plans covering the entire care chain.

Conclusion

In response to healthcare reform efforts, post-
stroke care and rehabilitation are often seen as
costly areas of care that need to be reduced. Ho-
wever, these cost-reducing efforts fail to recognize
the clinical impact or the increased risk of medical
morbidity through immobility, depression, loss of
autonomy, and reduced functional independence.
The provision of comprehensive rehabilitation
programs with adequate resources and duration is
an important aspect of stroke treatment and should
be a modernization priority.

One of the ways of demonstrating the effecti-
veness of stroke rehabilitation is the FIM test, which
can mathematically and graphically show the ef-
fectiveness of physiotherapy. It is also possible to use
these data in subsequent patient examinations
to evaluate the effectiveness or ineffectiveness of
the rehabilitation.

The concept of coordinated rehabilitation is well-
developed, and we have many excellent examples of
its effectiveness. However, due to its complicated
implementation in Czech practice, we lack com-
prehensive data, which would retrospectively help to
create clear criteria for financing and legislation.

The Czech Republic is one of the world’s leaders
in acute stroke care, but the rehabilitation of patients
after a stroke is not coordinated and does not use long-
term rehabilitation plans, i.e., there is no coordination
of services necessary for returning the patient to
his/her pre-stroke life.

The results of this project will fill the gap asso-
ciated with coordinated stroke rehabilitation by
providing vital information on long-term community
involvement. It includes the creation and publication,
as part of the project, “Guidelines on the approach to
patients/clients after stroke from the perspective of
coordinated rehabilitation,” i.e., for patients, general
practitioners, and rehabilitation doctors in hospitals.
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