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Abstracts

Purpose. This study aimed to analyze the international experience of physical therapists working with
patients in coma and those with prolonged disorders of consciousness in intensive care units, as well as
to assess the feasibility of adapting this experience to Ukrainian healthcare settings. The lack of unified
guidelines and adapted rehabilitation protocols in Ukraine hinders the effective recovery of such patients.
Examining international experience may support the development of national recommendations and their
integration into clinical practice. Materials and methods. An analysis of 76 scientific articles from eight
electronic databases (PubMed, Cochrane Library, Google Scholar, etc.) was conducted using keywords
such as coma, rehabilitation, mobilization of coma patients, prolonged disorders of consciousness, and
physical therapy in intensive care. The study examined modern approaches to early mobilization, respira-
tory therapy, sensory and tactile stimulation, and patient positioning, as well as their potential application
in Ukraine. Results. Key aspects of rehabilitation were identified, including early mobilization, respiratory
therapy, tactile and sensory stimulation, and patient positioning. A review of contemporary international
protocols and recommendations demonstrated their effectiveness in the recovery of patients in coma and
with prolonged disorders of consciousness. It was found that the application of standardized protocols and
guidelines significantly improves rehabilitation outcomes even in resource-limited settings. The study sub-
stantiated the rationale for adapting international protocols to Ukrainian healthcare to improve rehabilita-
tion outcomes for patients with consciousness disorders. Conclusions. International experience in physical
therapy for patients in coma is a valuable resource for developing national protocols. Recommendations
that incorporate the experience of other countries could help improve outcomes for patients in critical con-
ditions in Ukrainian healthcare institutions, even with limited resources.

Key words: coma, prolonged disorders of consciousness, intensive care unit, early mobilization, phys-
ical therapy in intensive care.

Mera. Lle 10CTi/DKEHHS Mallo Ha METi MPOAHaIi3yBaTH MiKHAPOJHHIT 10CBIL poOOTH (isHYHKX Tepa-
TEBTIB 3 MALIEHTAMU B KOMI Ta 3 TPUBAIIMMI PO3/1aJaMi CBITOMOCT y BIUIUICHHAX lHTeHCI/IBHOI Teparii,
BU3HAYUTH MOXJIMBOCTI HOTO ajanTauii 10 yMOB YKPATHCHKOT CHCTEMH OXOPOHH 3110pOB’sl. BiacyTHicTh
YHI(iKOBAHHX PEKOMEH/IALIN Ta a/[alITOBAHNX peabliTaliiHiX POTOKOMIB B YKpaiHi 3HAYHO YCKIIAIHIOE
e(exTuBHE BITHOBJIEHHS TAKUX Malli€HTiB. BUBUCHHS MIKHAPOAHOIO JOCBiAY MOXE CIPUSATU PO3poOILi
HaI[lOHAJIBHUX PEKOMEHAIIN Ta X BIPOBAIKEHHIO B KIIHIYHY NpakTUKy. Martepiaan i meTonu. IIpose-
JIEHO aHai3 76 HAyKOBUX CTaTel 3 BOChMU enekTpoHHuxX 0a3 manux (PubMed, Cochrane Library, Google
Scholar Ta iH.), BUKOPHCTOBYIOUM KIJIIOYOBI CIIOBa: KOMa, pealuriTaris, MoOLTi3allis MalieHTiB Y KOMI,
TpHUBaJi PO3Jaau CBIAOMOCTI, (hi3uyHa Teparmis B peaHiManii Tomo. JocipKyBaaucs cy4acHl Miaxoau
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0 paHHBOI MO61J1133.I_[11 JHUXalbHOT Tepaml CCHCOpHOl Ta TaKTHJIbHOI CTI/IMy.TIHIlll H03I/IHIOHYB3HH$I
HaHIGHTlB a TaKOX 1X MOXJIMBE 3aCTOCYBaHHA B pralHl PeayanaTn BusiBeHO KIIIOYOB1 acIEKTH
pea61J11Tau11 30erMa PaHHIO M061J1138.I_IIIO AUXaJIbHY Teparmo TaKTI/IJ'IBHy Ta CCHCOpHy CTI/IMYJ'ISII_[HO
da TaKOX HOSI/ILIIOHYBaHH}I HaI_l1€HT1B POBI‘J’IHHYTO Cy‘laCHl Ml)KHapo,[[Hl HpOTOKOJ'II/I 1 pCKOMeHI[aI_Ill Ta
X eq)CKTI/IBHICTL y BII[HOBJ'IeHHl HaHlEHTlB y KOMi Ta 3 TpI/IBaJ'II/IMI/I pOSJ’IaILaMI/I CBII[OMOCTI 3’ sCOBAHO,
J11(¢] 3aCTOCYBaHH$I CTAaHAApPTU30BAHUX HpOTOKOJ'IlB Ta pCKOMCHI[aHII/I 3HA4YHO HOKpaHIYG e(i)eKTI/IBHICTB
pea61J11Tau11 HaBITh 3a YMOB 00OMEKEHNX pecypcm O6FPYHTOB8.HO ,Z[O]_IIJIBHICTB anar{Tauu Ml)KHapo,[[HI/IX
HpOTOKOJ'IlB I[O YKpalHCLKI/IX peamI/I JJIA HI,I[BI/IH_IeHHH C(beKTHBHOCTl pea61J11Tau11 HaI_I1€HT1B 3 IOPYLICHHS-
MU CBlI[OMOCTl BuchoBkwu. MI)KHaPOI[HI/II/I I[OCBII[ (1)13I/IIIH01 Teparnl HaHIGHTlB y KOMI € I_IlHHI/IM pecprOM
JJI pO3pO6KI/I HaHIOHaHBHI/IX HpOTOKOJ'IlB PCKOMCHI[aI_Ill IJ_IOI[O BpaxyBaHHA I[OCBII[y IHIITHX KpalH MOXYTb
CIIpUATH HOKpaH_[eHHI-O pe3YJ'IBTaT1B J'IIKYBaHH}I HaI_I1€HT1B 13 KPpUTUYHUMU CTAHAMU B YKpalHCbKI/IX MEONY-

HHX 3aKj1agax HaBITh 3a 0OMEKEHUX pecypcm

Knwuosi cnosa: KOMa, TpI/IBaJ'Il po3nazm CBII[OMOCTI

M061J'Il3al_llﬂ (1)13I/I‘lHa Tepamﬂ B peaHlMauu

Introduction. Modern technology
advancements have enabled breakthroughs in
organ transplants, including those grown in
laboratory conditions, and improved technical
support, especially in intensive care and
resuscitation departments. This progress has
increased survival rates among critically ill
patients. However, cardiovascular diseases,
neurological disorders, and head trauma cases
continue torise, exacerbated by daily stress and, in
Ukraine, the impact of ongoing military actions.
Consequently, a significant number of patients
in critical conditions, including those in coma or
with prolonged consciousness disorders, require
innovative rehabilitation approaches. The lack of
unified recommendations and adapted protocols
for rehabilitation in Ukrainian intensive care
units (ICUs) limits the effectiveness of patient
recovery post-coma. Studying and analyzing
established recommendations and protocols from
other countries can facilitate the development
of adapted recommendations for Ukraine and
support their implementation in practice.

Most authors studying the impact of physical
therapy on coma patients [3; 4] reduced time on
mechanical ventilation or, for example, early
mobilization and verticalization of patients,
which reduces the risk of complications.
Research particularly highlights the importance
of early mobilization, especially for patients on
mechanical ventilation [3; 11; 23].

Rehabilitation for patients in coma for more
than two weeks presents unique challenges,
as coma can result from various factors and
causes [8; 9; 10; 12]. Accordingly, rehabilitation
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outcomes may vary depending on the severity and
cause of the coma, but generally, many studies
indicate significant improvement in recovery
chances when physical therapy is applied [13;
15; 17].

Thus, we can highlight the main aspects
of research aimed at improving rehabilitation
outcomes for patients in coma and those with
prolonged disorders of consciousness. Physical
therapy plays an essential role, even for patients
who have not yet emerged from coma, as it
helps prevent complications such as muscle
contractures, pressure sores, Or respiratory
issues. Early physical interventions can enhance
long-term outcomes by supporting joint mobility
and circulation. Neurological studies confirm
that patients may gradually emerge from
coma, initially showing improvements in basic
responses such as eye movements and reflexes
before cognitive and motor functions return
[14; 16]. Patients recovering from prolonged
coma typically require extended rehabilitation
involving both cognitive and physical therapy [ 18;
19]. Physical and speech therapy play significant
roles in restoring speech skills, motor function,
and daily task performance. Research shows that,
due to the brain’s neuroplasticity, some patients
can regain functions previously thought lost [10;
12]. Recent studies also examine methods for
brain stimulation and the use of medications to
enhance neuron regeneration [2; 4].

Many researchers [5; 20] emphasize the
importance of individualized rehabilitation plans
tailored to each patient’s physical and cognitive
needs. Recovery is gradual and requires a
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multidisciplinary approach [33], involving
medical and sanitary care, physical therapy
combined withmedication, psychological support
for families, and post-coma support for the
patient. Patients also receive neuropsychological
support to help restore cognitive functions
following an extended coma [1].

In addition, many countries have protocols
for providing physical therapy to patients
in a comatose state. In countries such as the
United States and the United Kingdom, early
mobilization and rehabilitation are emphasized
to improve recovery outcomes and minimize
complications. Rehabilitation programs for
patients with prolonged consciousness disorders
include physical therapy measures such as limb
stimulation, regular body positioning changes,
and other measures to prevent secondary
complications, particularly pressure sores
and muscle contractures. Additionally, neuro-
monitoring technologies play an essential role in
tracking brain activity and adapting rehabilitation
therapy as consciousness levels change [6; 21;
22; 28].

In the United States, the American
Physical Therapy Association (APTA) has
developed updated guidelines for patients with
consciousness disorders, including those in
coma. The primary goals are early mobilization,
the use of neurostimulators, physical therapy,
and sensory channel stimulation (“Physical
Management of Patients in a Disorder of
Consciousness (DOC): Promoting Best Practice
in UK through Development of Clinical Practice
Guidelines,” n.d.). One protocol example
includes the use of multisensory stimulation,
music therapy, and physical exercises for
patients with consciousness disorders at various
coma stages. These guidelines emphasize a
multidisciplinary approach to rehabilitation,
where physical therapists work collaboratively
with neurologists and other specialists [26].

In the Netherlands, evidence-based guidelines
have been developed for physical therapists in
intensive care units. These guidelines include
clinical justifications for diagnostics and
interventions, safety criteria for patients with
consciousness disorders, as well as assessments

of functional limitations and interventions to
improve patients’ conditions [20]. In Germany
and Sweden, several scientifically grounded
protocols are available for physical therapists
working with comatose patients. For example,
in Germany, one of the key documents includes
recommendations for physical therapy in ICU
settings (“Physiotherapy in ICU,” n.d.). The
protocols emphasize early mobilization, the
customization of treatment plans based on
patient condition, and continuous monitoring
of vital signs to ensure safe therapy. In Sweden,
recommendations based on systematic literature
reviews and international studies also focus on
early mobilization methods for patients with
traumatic brain injuries, including vertical
positioning and proper patient alignment [26].
Research explores the effectiveness of physical
therapy in restoring consciousness in post-coma
patients.

In Poland, the National Health Foundation
(NFZ) provides guidelines on the treatment and
rehabilitation of children and adults in comatose
states [2; 7]. These guidelines cover early
rehabilitation initiation, individualized treatment
plans according to patient condition, nutrition,
and recommendations for at-home rehabilitation
interventions, especially for patients in vegetative
states. Some studies [12; 27] highlight the
importance of assessing the quality of life for
these patients and their families.

These protocols or recommendations are
actively implemented in medical facilities and
regularly updated based on the latest research
in the rehabilitation of patients in coma or
with prolonged consciousness disorders. Such
protocols aim to stimulate the patient’s body,
reduce the risk of infections and complications,
and support recovery following the coma.

The aim of this study is to analyze and
summarize the recommendations provided in
EU countries, the United States, and the United
Kingdom regarding the care of patients in coma
or with prolonged disorders of consciousness,
with the goal of evaluating their applicability in
Ukraine.

Materials and methods of research.
To assess the effectiveness of rehabilitation
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interventions for patients in coma or with
prolonged consciousness disorders in intensive
care units, 76 scientific articles from eight
electronic databases were reviewed and
analyzed. Searches were conducted in electronic
databases, including Pubmed, The Cochrane
Library, Google Scholar, Researchgate,
Cp-medical, Biomedcentral, Humanfocus,
Polish Medical Bibliography, and the official
websitesofmedical organizationssuchas ESICM
(European Society of Intensive Care Medicine),
NICE (National Institute for Health and Care
Excellence), and SCCM (Society of Critical
Care Medicine). Key search terms included:
coma, rehabilitation, patient mobilization in
coma, prolonged consciousness disorders, post-
coma complications, physical therapy in ICU,
care for patients with consciousness disorders,
post-traumatic coma, vestibular stimulation
for consciousness disorders, music therapy for
coma patients, coma disability rating scale,
Rancho Los Amigos scale, Glasgow coma
scale, etc.

The choice of keywords is essential in
conducting a systematic search in such a
specialized field as coma and prolonged
consciousness disorder rehabilitation. The
selection of keywords is based on factors
such as relevance to the research topic. For
example, keywords such as “coma,” “prolonged
consciousness disorders,” and “post-coma
complications” relate directly to key concepts
associated with the patient condition, helping
focus the search on cases that cover the patient’s
state from loss of consciousness to the recovery

phase.
Keywords such as “coma  patient
mobilization,” “physical therapy in ICU’, and

“care for patients with consciousness disorders”
are crucial for exploring physical therapy
interventions. Terms like “Glasgow Coma
Scale,” “Rancho Los Amigos Scale,” and “post-
coma disability rating scale” are standard tools
for measuring consciousness level and patient
condition. Including these keywords allows
access to literature not only on interventions but
also on patient monitoring and the effectiveness
of interventions or treatments.
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Keywords such as “vestibular stimulation in
consciousness disorders” and “music therapy
for coma patients” reflect various methods
of stimulation and activation for comatose
patients, which are also part of comprehensive
rehabilitation. The broad range of terms, including
“coma”, “post-traumatic coma”, and ‘“coma
scales”, allows a wide-reaching perspective,
avoiding narrow limitations on the issue and
enabling the inclusion of diverse approaches for
patients in various types of comatose states, as
available in open-access sources.

Thus, the selected keywords were chosen to
focus on specific aspects of scientific research-
from diagnosis to rehabilitation interventions
and assessment of their effectiveness. We believe
this ensured a comprehensive literature review
and minimized the risk of missing potentially
critical data.

The informational search yielded
76 publications, with 54 meeting inclusion
criteria, providing information on the
rehabilitation of patients in post-traumatic coma
and following their awakening, consciousness
disorders caused by accidents, and prevention of
complications from prolonged immobility.

The literature on rehabilitation for comatose
or prolonged disorder of consciousness patients
covers concepts such as early mobilization,
physical therapy, breathing exercises, passive
movements, verticalization, physical therapy
in intensive care or ICU, therapy for patients
on mechanical ventilation, positioning, music
therapy, and therapies for speech, facial
expressions, swallowing, and breathing, as well
as patient care.

Discussion of results. Based on our analysis,
we propose specific recommendations to
incorporate the experience of foreign specialists
in further developing protocols for intensive care
units in Ukraine.

1. Early passive mobilization within the
first two days, aimed at preventing muscle
contractures and maintaining joint mobility.
Passive movements are performed by a physical
therapist on the patients’ upper and lower limbs.
Some authors recommend performing such
movements at least twice daily.
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2. Positioning or placing the patient in
certain positions involves regularly changing
body position every 2-3 hours to prevent
pressure sores and improve blood circulation and
lung ventilation.

3. Respiratory therapy includes manual
therapeutic interventions to support lung
ventilation, enhance coughing, and improve
chest mobility. This therapy is especially
important for patients on mechanical ventilation,
as it helps prevent pneumonia and improves
tissue oxygenation.

4. Central nervous system stimulation
through tactile, auditory, and visual stimuli, which
can activate brain activity, aid in consciousness
recovery, and enhance cognitive responses.

5. Early verticalization of patients,
including adjusting the bed position from a
45-degree head lift to sitting with legs down,
or using specialized devices like tilt tables.
Early verticalization is beneficial for respiratory
complication prevention, and for patients on
mechanical ventilation, it can reduce ventilator
dependency.

6. Continuous monitoring of physiological
changes to adjust physical therapy interventions.
Regular patient monitoring allows the assessment
and adjustment of the rehabilitation program
based on health changes. Monitoring blood
pressure, heart rate, blood oxygen levels, and
body temperature helps detect complications
such as infections or respiratory issues that
require immediate intervention. Continuous
monitoring of pupillary reactions, consciousness
levels, and brain activity (using EEG) allows
tracking the recovery of brain functions and
detecting potential signs of emergence from a
coma. Electromyography (EMG) can be used
to monitor muscle tone and detect signs of
motor activity or involuntary reactions, which
may indicate the gradual restoration of motor
functions. Regular monitoring enables the
adaptation of rehabilitation programs, allowing
adjustments in therapy intensity or type (physical
therapy, respiratory therapy, etc.) based on health
changes. For example, changes in muscle activity
or reflexes can indicate the potential for increased
motor activity. Therefore, monitoring is essential

for adjusting interventions, reducing risks, and
ensuring the most effective rehabilitation for
comatose patients.

7. Psychological support for the family.
Supporting the patient’s relatives can help reduce
family stress, positively impact the patient’s
psychological state, and contribute to better
recovery outcomes.

8. Physical therapy and occupational
therapy. Engaging patients in simple motor
tasks to stimulate brain activity and improve
the likelihood of motor function recovery is
recommended upon emergence from a coma
and when some motor skills are present. Active
patient involvement becomes feasible in later
recovery stages after a coma.

These rehabilitation aspects are essential
according to numerous scientific studies and
contribute to the improvement of coma patients’
conditions. Many of these aspects are present in
intervention protocols across EU countries, the
UK, and the US, and are used in treating patients
in coma or with prolonged consciousness
disorders.

A comprehensive analysis of scientific
research also highlights the existence of other
rehabilitation methods for coma patients, such
as acupuncture, intensive trigger-point massage,
manual therapy, and traditional Chinese
medicine techniques, which lack scientifically
substantiated evidence of efficacy.

Given most recommendations and protocols
derived from scientific research, it is crucial
for the Ukrainian Ministry of Health to create
standardized recommendations or protocols for
managing such patients in Ukraine.

The results of this analysis suggest the
following recommendations for implementing
protocols for physical therapists working
with coma patients and those with prolonged
consciousness disorders in Ukraine’s healthcare
system. Considering the specifics of the
Ukrainian healthcare system, focus should be
placed on these aspects:

1. Gradual integration of international
protocols:
Implement early mobilization practices

starting with pilot projects in larger medical
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facilities with the necessary resources. Based on
successful examples, these practices can later be
introduced in smaller hospitals.

Adapt international protocols based on early
mobilization protocols in intensive care from the
UK and US, proven effective, to fit the Ukrainian
context.

2. Healthcare personnel training:

Organize training sessions for physical
therapists, focusing on mobilizing coma
patients and those with prolonged consciousness
disorders, using examples from leading European
practices (Germany, the Netherlands, etc.).

Introduce postgraduate programs for
intensive care doctors and physical therapists,
emphasizing innovative approaches to coma
patient care. Any pilot project intended to
scale nationally requires a skilled workforce
to support its future expansion. Therefore, it is
essential for educational institutions to integrate
relevant disciplines into the “Physical Therapy,
Occupational Therapy” curriculum to build a
competent cadre in this field.

3. Development of national protocols:

It is essential to create national protocols
that are adapted to the realities of the Ukrainian
healthcare system but based on international
recommendations. This will enable effective
application of early mobilization methods in
resource-limited settings. Today, it is crucial
to initiate such programs without requiring
significant resources. This should include
consideration of adequate staffing for physical
therapists specifically within intensive care units.

4. Efficient resource utilization:

Considering the limited financial resources
in some healthcare facilities, basic mobilization
therapy should be implemented, including
passive movements, position changes, and
sensory stimulation, which do not require
expensive equipment. Physical therapy plans
that can be implemented even in hospitals with
limited equipment and minimal resources should
be developed.

Currently, in most Ukrainian medical
facilities, physical therapists are not permanent
ICU staff; they supervise the ICU and provide
rehabilitation interventions only at the request of
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the ICU physician, involved solely based on the
specialist’s discretion. Literature analysis suggests
that a physical therapist employed as a permanent
member of the ICU team — able to monitor
the patient’s status and functional indicators
throughout the day — could significantly enhance
rehabilitation efforts. This role would improve
communication with ICU staff and strengthen the
multidisciplinary team dynamic.

5. Monitoring and evaluation of interventions:

A monitoring system for evaluating the
effectiveness of early mobilization or other
physical therapy interventions is needed,
allowing for assessment and adjustment based
on individual patient needs. For example,
intervention records in the medical history or
dedicated tracking cards to document intervention
time and patient progress would be helpful.

Discussion. This research emphasizes the
significance of rehabilitation recommendations
for comatose patients based on international
experience. Practices in Germany, the
Netherlands, and Poland, where systematic
approaches to early mobilization, verticalization,
and positioning have shown improved patient
recovery rates, serve as valuable models.
Special attention is paid to physical therapy for
brain injury patients and its role in regaining
consciousness. Protocols from Poland emphasize
early intervention and individualized treatment
plans, particularly for patients in a vegetative
state, considering patient and family quality of
life.

Previous studies [4; 5; 24; 29] report positive
outcomes from early mobilization, including
reduced risk of infections and complications
such as muscle contractures, pressure ulcers, and
pneumonia. However, the question remains as to
how these protocols can be adapted in Ukraine,
given current resources and systemic limitations.

A critical aspect of this study is confirming the
effectiveness of early rehabilitation intervention,
which, as studies in the UK, USA, Germany, the
Netherlands, Poland, and other countries show
[25; 30; 31; 32], reduces ICU stay duration,
improves lung ventilation, lowers complication
risks, and increases patient recovery prospects.
Ukrainian researchers [33; 34] have also
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highlighted the benefits of early rehabilitation
intervention in critically ill patients. Our findings
align with these studies but expand on practical
adaptations of recommendations in resource-
limited countries.

Thestudy demonstratesthatearlymobilization,
physiological monitoring, and individualized
rehabilitation plans can serve as the foundation
for developing national rehabilitation protocols
in Ukraine. Involving family members in therapy
decisions, especially regarding the continuation
or cessation of active interventions, is also a vital
component.

Practical implications and future research.
Given the positive impact of rehabilitation
interventions on improving outcomes for patients
in comas or with prolonged consciousness
disorders, further research should explore
opportunities for expanding existing international
protocols and adapting them to the conditions of
Ukraine’s healthcare system.

Conclusions. Early mobilization of comatose
patients is a crucial part of the rehabilitation
process that enhances physical and cognitive
recovery. Studies conducted in the United
Kingdom, the United States, Germany, Sweden,
and other countries confirm the effectiveness of
early interventions in reducing complications
such as muscle contractures, pressure sores,
pneumonia, and in stimulating consciousness
recovery.

Based on international experience, several
key points can be highlighted:

— Early mobilization is critically important
for improving patient quality of life and recovery
prospects. This approach enhances survival
rates, improves lung ventilation, reduces ICU
stays, and lowers the risk of complications from
prolonged bed rest.

— Continuous physiological monitoring and
individualized rehabilitation plans are essential
for optimizing interventions and minimizing
risks.

— Family involvement in decision-making
is important, especially when considering the
continuation or discontinuation of active therapy.

Given the current state of Ukraine’s healthcare
system, these recommendations can form the

basis of national protocols that will provide
effective rehabilitation even in resource-limited
hospitals, improving outcomes for patients in
comatose states.
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